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Executive Summary 

The Ground Truth 2.0 project is delivering the demonstration and validation of 6 scaled-up citizen ob-

servatories in real, operational conditions, with 4 European and 2 African demonstration cases. It 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 enabling 

technologies. 

The work undertaken in WP1 ‘Social dimensions: Co-design, validation and impact assessment of citizen 

observatories’ of Ground Truth 2.0 provides the basis for co-designing and co-creating citizen observato-

ries via a range of social interaction mechanisms. It establishes a sound understanding of the social con-

text which will ensure that the technological developments in the other work packages achieve the de-

sired social innovation impacts in terms of environmental monitoring, cooperative planning and environ-

mental stewardship. This report maps the baseline situation for the subsequent imapct assessment in 

terms of social, economic, institutional and evironmental outcomes and impacts per Demo Case and for 

the Ground Truth project at large. 

The outline of the baseline situation of the Demo Cases highlights the diversity of the different cases in 

terms of social and institutional set up in which the respective COs are being embedded, while stressing 

similarities in terms of the economic situation as well as the demand side for COs: in most cases, the 

interviewed stakeholders currently rely on external expertise to undertaken their respective organisa-

tions‘ functions. Some, but far fewer, mention the importance of data from sources external to their own 

organisations.  

Regarding the current in-situ monitoring networks in the Demo Cases, those in Belgium and Sweden have 

a number of in-situ stations for their corresponding variables of interests that are available online. The 

Demo Case in The Netherlands also has an advanced monitoring network, but only part of the data is 

available online. No in-situ networks were identified for the Demo Cases in Spain and Zambia, due to the 

variable of interest to be measured, namely phenology and governance processes, respectively. 

On the supply side of COs, this report has highlighted that at the start of the GT2.0 project, the academic 

partners in the consortium had a stronger CO knowledge base and CO-related projects than the SME/in-

dustry partners. Subsequent measurements will indicate the extent to which this may change during the 

course of the project (and of course due also to factors other than the existence of GT2.0). 
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1 Introduction 

1.1 Background 

Citizen science, enabled by ICTs, is on the rise. Using their own observations and mobile devices, citizens 

provide a new data stream that generates localized information about the environmental situation on the 

ground, complementing existing data systems and surveys. However, many efforts to implement citizen 

observatories are facing problems in sustaining engagement by citizens, limited scalability and limited 

impact on governance processes.  

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. It will demon-

strate the technological feasibility, the sustained use and the societal and economic benefits of such citi-

zen observatories. The ultimate objective is the global market uptake of the concept and enabling tech-

nologies. 

The work undertaken in WP1 ‘Social dimensions: Co-design, validation and impact assessment of citizen 

observatories’ of Ground Truth 2.0 provides the basis for co-designing and co-creating citizen observato-

ries via a range of social interaction mechanisms. It establishes a sound understanding of the social con-

text which will ensure that the technological developments in the other work packages achieve the de-

sired social innovation impacts in terms of environmental monitoring, cooperative planning and environ-

mental stewardship. Within WP1, Task T1.6 ‘Validation and Impact Assessment of the Ground Truth 2.0 

Citizen Observatories’ is dedicated to assessing and validating the results from all six demonstration cases. 

This document is one of the T1.6 outputs. 

1.2 Purpose of this report 

The validation and impact assessment activities in the Ground Truth 2.0 project consist of formal, evi-

dence-based procedures measuring project results against specific reference points: 

1. Progress monitoring measuring general project-wide progress against the Ground Truth 2.0 ob-

jectives according to identified indicators and outputs. 

2. Validation of the Demo Case Observatories both against requirements of local stakeholders and 

against the  overall  Ground  Truth  2.0  concept  for  citizen observatories in terms of functional-

ities, scale, extent of use, and types of actor interactions.  

3. An Impact assessment will capture social, institutional, economic and environmental changes that 

can be attributed to the Ground Truth 2.0 Demo Cases, comparing the situation during and fol-

lowing the up-scaling of the citizen observatories to an early initial baseline.  

Together, the combination of monitoring, validation and impact assessment will provide a comprehensive 

feedback tool to inform improvements to the final citizen observatories and innovate specific aspects of 

the products, closing the gap between a proven technology and a commercialized product.  

The methodology and procedures to be employed iteratively throughout the project life time and beyond 

were elaborated in Ground Truth 2.0 Deliverable D1.10 Methodology for Validation and Impact Assess-

ment (Wehn et al., 2017). 

This deliverable presents the initial baseline situation in the six Ground Truth 2.0 Demonstration Cases 

which was derived by applying the methodology of D1.10. The results of this report will inform work being 

carried out in Task T1.2 ’User-centred co-design of citizen observatories‘, the technical implementation in 

WP2 ’Enabling technologies: customization, deployment and upscaling‘, the exploitation strategy and 
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market uptake in WP3, as well as Task T1.8 ‘Guidelines for sustainable citizen observatories and future 

recommendations‘.  

1.3 Structure of this report 

This report is structured as follows. Chapter 2 briefly recaps on the logic behind the GT2.0 Impact Assess-

ment and summarises the methods used for the data collection efforts to generate the baseline situation. 

Chapters 3-8 present the baseline situation for the social, institutional, economic and environmental as-

pects for the six GT2.0 Demo Cases (one per chapter: Belgian DC, Dutch DC, Spanish DC, Swedish DC, 

Kenyan DC and Zambian DC). Chapter 9 presents the baseline situation for the economic impact assess-

ment of the supply side of COs. Finally, chapter 10 concludes the report with key observations on the 

baseline analysis and an overview of the next steps ahead. 
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2 Method 

The impact assessment of the Ground Truth 2.0 citizen observatories consists of analysing the social, eco-

nomic, institutional and environmental changes triggered by the observatories (see Figure 1). As explained 

in GT2.0 Deliverable D1.10 Methodology for Validation and Impact Assessment, such changes can be ex-

pected or unexpected, desirable or adverse, can vary in space and time, and be cumulative versus coun-

terbalancing.   

 

Figure 1 Ground Truth 2.0 Impact Assessment focus (in red) 

Source: Wehn et al. (2017) 

The full details of the GT2.0 Impact Assessment methodology were presented in D1.10 and are not re-

peated here. Below we present the implementation of the methods for data collection about the social 

and institutional, economic and environmental situation, respectively, in the GT2.0 Demo Cases. 

2.1 Data collection for baseline of social and institutional situation 

In order to be able to capture the social and institutional changes resulting from the GT2.0 Citizen 

Observatories, it was necessary to first understand the current (baseline) situation of these dimensions in 

each Demo Case. For this purpose, 167 in-depth interviews were conducted in the Netherlands, Sweden, 

Spain, Belgium, Zambia and Kenya Demo Cases. Figure 2 shows the number of interviews conducted in 

each Demo Case. The average length of the interviews was 45 minutes and they were conducted either 

face to face or via phone/Skype.  
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Figure 2 Number of baseline impact assessment interviews per Demo Case 

In general, four types of stakeholders (defined by GT2.0 deliverable D1.1 Initial Stakeholder Anal-
ysis of the Demonstration Cases (Pfeiffer et al., 2017)) were approached for the interviews, which 
included participants in co-design meetings (CO co-design group), regulatory entities, expert ad-
visors, and members of the general public. In many cases, the organizations and individuals that 
are categorized as 'regulatory entities' or 'expert advisors' were also present in the respective 
Demo Case co-design sessions and thus are also considered as members of the CO co-design 
group. The sample from the general public was selected using snowball and stratified sampling 
(based on both gender and age), while interviewees from the CO co-design groups, regulatory 
entities, and expert advisor categories were selected using cluster sampling.1 Fig. 3 depicts the 
age and gender distribution of the interviewees from the six Demo Cases. It is important to men-
tion that the distribution of the interviewees in terms of age and gender is affected by factors 
such as the overall population distribution of each Demo Case and the (age and gender) compo-
sition of the participants in the CO core-design workshops. The Demo Case-specific age and gen-
der distribution of the interviewees is reported in the respective annexes (Annexes 2-7). 
  

 

1
 For detailed description of sampling methods see D1.10 (Methodology for Validation and Impact Assessment), P39&40 Wehn et al. (2017) 
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Figure 3 Age and gender of interviewees 

2.2 Data collection for baseline of economic situation 

The GT2.0 Impact Assessment is aimed at assessing the economic outcomes and impacts that can be as-

sociated with the implementation of the GT2.0 Demo Case observatories and the project at large. It dis-

tinguishes between the economic outcomes 

a) for the demand side of COs, e.g. for public sector organizations benefitting from a given Demo 

Case CO, incl. the potential cost-reduction of the in-situ component due to the presence of citizen-

sensed data 

b) for the supply side of COs, i.e. for providers of CO solutions and expertise to implement a Demo 

Case CO.   

For the demand-side of COs, the questions detailed for this purpose in GT2.0 deliverable D1.10 were in-

cluded in the interviews with relevant stakeholders (see section 3.1.1). Information about existing in-situ 

monitoring networks was collected by means of questionnaires administered to the six GT2.0 Demo Cases 

(see summary in Annex 82) and complemented with desk research. Details of the methodology for evalu-

ating the economic impact of data fusion are provided in Annex 8. 

In order to generate the baseline for the supply side of COs, information was collected by means of a 

questionnaire that was administered to all 14 GT2.0 partners during May 2017 (to capture their organisa-

tions’ situation during 2016, i.e. at the start of the GT2.0 project). The questionnaire was designed to 

cover economic aspects, namely the financial implications of GT2.0 for both, public and private sector 

 

2
 Questions to demo case leaders first posed during the F2F meeting in Sweden, May 2017. Some responses updated during 2017 within demo 

case co-design compendia. 
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stakeholders, such as operating costs and administrative burdens; and changes to competitiveness, com-

pany growth and employment of SMEs and industry. It included the questions detailed for this purpose in 

GT2.0 deliverable D1.10. 

2.3 Data collection for baseline of environmental situation 

As explained in D1.10, outcomes are stipulated to relate directly to the GT2.0 Demo Case outputs and 

changes of a specific natural resources quality or quantity during the three years that the GT2.0 project is 

running. Data collection for the baseline of the environmental situation was undertaken by referring to 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10.  
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3 Belgian Demo Case baseline 

In the Belgian demo case, the citizen observatory addresses environmental quality in Flanders. The Demo 

Case started its activities in Mechelen, Flanders’ fifth biggest city in terms of population. The central chal-

lenge of this citizen observatory, as agreed by the participants in the co-design group, is “Air pollution and 

noise disturbance have an impact on health, quality of life and social cohesion in all neighbourhoods and 

villages of Mechelen”. To work on this challenge, the co-design group has chosen the name Meet Mee 

Mechelen, to reflect that the citizen observatory reaches out to the whole city to join the initiative. 

The (potential) pool of participants in this Citizen Observatory consists of the 856653 residents in this 

urban area. Environmental quality of life related to air quality and level of noise is a dynamically changing 

issue in urban environments, and currently the spatial and temporal availability of data about these issues 

is not sufficient for the city of Mechelen. 

3.1 Baseline for assessing social outcomes and impacts  

For community members to be able to play a significant role in planning and decision making, one of the 

first requirements is that they have access to dependable and complete information. The data on air qual-

ity and noise pollution that is available in Mechelen is reliable but not specific enough. The CO Community 

members who know where to look, assess the data as very well accessible; others state that the available 

information is hard to find. The large majority of the interviewed general public never looked for this kind 

of data, the other 20 % validated the dichotomy on the accessibility of the available information. 

Two thirds of the CO community group rated the air quality and noise pollution to be an urgent or very 

urgent topic. Only a quarter of the interviewees from the general public rated the topics of the observa-

tory to be urgent (none as very urgent). Also, a significant part (20%) of the interviewees from the general 

public rated air quality and noise pollution not to be urgent. This reflects a less unanimous problem state-

ment than expected, as a large majority of the respondents thought that more than half of the population 

in Mechelen would agree with their rating of the urgency. The adverse effects of both air and noise pol-

lution are not distributed evenly; respondents from the general public living in quiet areas did not recog-

nize problems with air quality or noise pollution at all. 

The frequency and type of internet use is not unambiguous, there is a clear divide between multiple re-

spondents that use the internet (social media, e-mail, websites & blogs) daily or multiple times per day 

and another large group that does not. Both these groups, however, prefer face to face communication 

about the topic of the observatory. None of the respondents thought individual citizens can influence 

decision making and policies about air quality and noise. The one resource that is mentioned to be needed 

most in order to have influence is time. The formal groups represented in the CO community (Fietsbond, 

Milieuraad, Natuurpunt a.o.) function solely on volunteers and voluntary members. Those groups do have 

influence and are able negotiate with the authorities. Although they participate voluntarily and perceive 

a higher urgency for the CO topics, only two of the interviewed CO community members indicated that 

they plan to undertake monitoring activities themselves.  

The one common value that all respondents (CO community, general public, authorities and expert advi-

sors) seem to share is the greening of the image of the city. Rather than feeling personal responsibility, 

people trust the expertise of the city council and other government agencies on environmental issues. 

 

3
 Based on the 2017 official statistics provided by the Statistics Belgium (STATBEL): http://statbel.fgov.be/sites/default/files/files/docu-

ments/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls 

http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls
http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls
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Regulations and rules are commonly maintained quite strictly, but there are always exceptions, signalling 

that there is room for some creativity at the government level. 

3.2 Baseline for assessing institutional outcomes and impacts  

The most important stakeholder in charge of making policies and decisions regarding air quality and noise 

pollution at the Flemish level is the Environment, Nature and Energy Department (LNE). This organization 

holds a key position within the entire policy area of environment, nature and energy. Other stakeholders 

involved with these issues are the City council of Mechelen, and the Flemish High Council for Spatial Plan-

ning and Environment (VHRM). VHMR is responsible for enforcement of the environmental, spatial, and 

land use planning policies. On paper, the hierarchy of the actors involved in the decision and policy making 

processes is top-down; the Flemish government determines the rules for the City of Mechelen, but in 

many cases consultation and collaboration with the city of Mechelen is an integral part of the policy and 

decision making processes. Moreover, nature associations, research institutions, and environmental ac-

tion group were also identified as stakeholders who might get a chance to express their opinion or even 

have an advising or consulting role regarding air quality and noise pollution management in Mechelen. 

On the other hand, participation of the individuals from the general public is limited to communicating 

about these issues (with the hope of having an influence on public opinion), and they have little or no 

expectation of influencing higher level policies and decisions.    

As mentioned above, having a city with a green image (e.g. Mechelen as 'a car free town' or a 'climate 

neutral city') seems to be a value for a large number of citizens and the city of Mechelen, as it affects their 

daily lives as well as the tourism industry. Generally speaking, the majority of the interviewees in this 

Demo Case believed that the rules and regulations regarding air quality and noise pollution are rather 

strictly implemented in Mechelen; however, a number of traditions (e.g. having concerts and carnivals in 

the city) and contradictory measures and policies regarding the low emission zone (e.g. building large 

parking facilities the middle of the city while promoting a car-free city) is perceived to have resulted in 

reduction of the air quality and an increase in the noise pollution levels in the city of Mechelen.  

Communication about air quality and noise pollution is mainly limited to the authorities, researcher, and 

other interest groups. The authorities usually use one way communication methods for providing citizens 

with information about these issues (e.g. issuing information about air quality on a website). A large pro-

portion of the interviewees from the general public had no interest in these topics and therefore did not 

feel the need to communicate about them at all. Overall, communicating face to face (e.g. in meetings) 

was one of the most preferred channels of communication in the Demo Case. 

3.3 Baseline for assessing economic impacts 

3.3.1 Baseline situation on demand side for CO 

In this section, the responses of the following organisations are reported: the Flemish Environmental Ad-

visory Board (EAB) (15 employees), Technopolis (85 employees), the cyclist association of Flanders (200 

volunteers) and the Environmental Action Group Mechelen Zuid (unspecified number of volunteers). 

None of the respondents could specify whether there are currently any jobs (or volunteer activities) di-

rectly related to air quality or noise. The external inputs that their organisations rely on in order to per-

form their respective functions consist of data and funds by the Flemish government as well as rented 

meeting spaces (EAB) while the volunteer organisations rely on external inputs derived from companies 

and government as well as experts for input on specific topics. The EAB does not incur any costs for these 
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inputs while the cyclist association specified that any costs could be reduced via different kinds of part-

nerships. For most of these organisations, the required external inputs are easily available. 

3.3.2 Existing in-situ monitoring networks in Belgium 

There are a number of in-situ sensors that collect data about air pollution; those are mostly concentrated 

in Brussels and Antwerp (Error! Reference source not found.a); however, the region of Mechelen is not 

overed appropriately. The current situation in Mechelen is estimated by means of models that help inter-

polate data in unknown places (Figure 4b). The sensors are owned by VMM (the Flemish Environmental 

Agency). To date, there are no in-situ noise sensors. 

  

Figure 4 Location of air quality in-situ sensors (a); spatial interpolation of air quality with models 

3.4 Baseline for assessing environmental impacts 

The baseline of the environmental situation in the Belgian Demo Case was undertaken by drawing on 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10 and summarised in Table 1. Also, human sensed data collected by the MeetMeeMechelen 

citizen observatory was drawn upon.  
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Table 1 Baseline for assessing environmental impacts - Belgian Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

 Perceptions of ‘Failures of urban 

planning to cope with the needs of 

growing populations in towns and 

cities‘(likelihood, impact)4  

Likelihood  3.51 

impact 3.05  

(2018 global figures) 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate 

Change:  

 SDG Indicator 13.1.2: # of deaths, 

missing persons and persons af-

fected by disaster per 100,000 peo-

ple per GT2.0 Demo Case country5  

(SDG indicator series has changed); 

Year 2015 in Europe:  

302 affected;  

Missing: 1;  

Deaths: 7 

Efficient use of re-

sources 

 Environmental performance6 2015: CO2 emission- 8.2 tonnes/capita;  municipal 

waste- 414.1 tonnes/capita; water withdrawals- 

4829 million  m3 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

 Quality of specific natural resources7 95 hours of soot concentrations measurements was 

done by 24 volunteers in this GT2.0 Demo Case, over 

a two-week period (for results see Figure 5) 

 % of people reporting to be satisfied 

with the quality of local water8  

84% (2017) 

 Average concentration of particulate 

matter (PM2.5) in the air8  

15 micrograms (2017) 

 Net ecosystem productivity measured 

by CO2 sequestration or release (in 

g/m2)9 

 

Biodiversity of flora, 

fauna and landscapes  

 Threatened species as % of known 

species10, 7 

Dates not specified - corresponds to the late 2000’s  

Mammals- 21%; birds- 20%; vascular plants- 23% 

Environmental risks 

 

 

 Perceptions of environmental risks 

(likelihood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

 Perceptions of extreme weather 

events (likelihood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

 Perceptions of climate change (likeli-

hood, impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

 Perception of water crises (likelihood, 

impact) 4 
2018 global figures: likelihood 3.57; impact 3.71 

 

 

4 Source: World Economic Forum, The Global Risks Report, https://www.weforum.org/reports 
5 Source: SDG Indicators Global database, unstats.un.org/sdgs/indicators/database 
6 Source: OECD Environmental performance review (per country), https://www.oecd.org/env/country-reviews/ 
7 Source: GT2.0 Demo Case human sensed data  
8 Source: OECD Better Life Index: Environment, http://www.oecdbetterlifeindex.org/topics/environment/ 
9
 Source: OECD Regional Social and Environmental indicators, stats.oecd.or 

10 Source: For EU Demo Cases only: Organisation for Economic Cooperation and Development, stats.oecd.org 

 

https://www.weforum.org/reports
https://www.oecd.org/env/country-reviews/
http://www.oecdbetterlifeindex.org/topics/environment/
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Figure 5 Results of the GT2.0 Meet Mee Mechelen Air Quality Campaign October – November 2017 
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4 Dutch Demo Case baseline 

The GT2.0 Dutch Demo Case is located in the ‘Land van Heusden en Altena’ which is a part of the Dutch 

province of North-Brabant. In terms of water management, this area falls under the jurisdiction of the 

Rivierenland Water Board and it consists of the three municipalities of Werkendam, Woudrichem, and 

Aalburg. Based on this, the (potential) pool of participants in this Citizen Observatory stems from the 

5475711 residents living in these three municipalities.  

With an increase in the number of intense rainfalls incidents in the recent years (two extreme rainfall 

events in the summers of 2014 and 2015, respectively), pluvial flooding has become a major concern and 

has negatively affected a number of residents in this area. Policy makers take measures to prevent and 

reduce the damage caused by such events, but citizens can also contribute to making their neighbourhood 

climate proof. For instance by reducing the percentage of paved surface in their gardens or by contributing 

to weather and water related observations. The common goal of the stakeholders for their citizen obser-

vatory is to prevent damage from extreme precipitation; this is reflected in the name selected for the 

platform: Grip op water Altena.  

4.1 Baseline for assessing social outcomes and impacts  

Although the issue of extreme precipitation is recognized and acknowledged by all the respondents in this 

Demo Case, their understanding of the problem and interpretation of the relevant issues vary significantly. 

Problem interpretations range from changing weather patterns due to climate change to changing risks 

due to urbanisation, and from undocumented damages from previous floods to unpredictable conse-

quences of future events. The information available for each of these perspectives is different. Weather 

forecasts, for example, are shared by (national) weather institutes and very time and place-specific and 

easily accessible for citizens. Local flood alerts are less available and also less advanced in how specific 

they get. Teletekst and Rijkswaterstaat are mentioned as dependable sources for these alerts. Most re-

spondents expect information about acute risks or exceedance to be accessible somewhere online, but 

none of them indeed consulted such data. Historical data on flood-related damages and the extent of rain 

induced flood events is not available at all. This information might have been collected but it is not acces-

sible. Similarly, the urgency of the topic is debated as well, ranging from “once a year is not very urgent” 

to “very urgent because precipitation is getting less and less predictable”. This indicates that although 

there might be various trustworthy information sources, there is no shared story in the community about 

the issue and its possible solutions. This is also mentioned by one of the respondents, stating that the 

available data and information is quite alright; the awareness of the public is much less.  

The Land van Heusden en Altena is technically an island and the residents feel a strong attachment to 

their island. Through the centuries, the residents of the island have fought against high water levels and 

flooding and one of the respondents stated: “when something big happens, we help each other”. How-

ever, the adverse effects of extreme precipitation are not evenly distributed over the island. With their 

meadows as potential ‘buffers’ for damage in the villages, farmers have other interests than villagers and 

environmentalists. In the closely connected community, this is a clear divide.  

Amongst the respondents, internet savviness and availability of the internet is high. People indicate to 

that they use social media and apps multiple times a day, websites, blogs and email at least daily. Still, the 

 

11
 Based on the 2017 official statistics provided by the Statistics Netherlands (CBS); retrieved from http://statline.cbs.nl/StatWeb/publica-

tion/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T 

http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
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telephone was indicated as the preferred communication channel for this topic; possibly associated with 

mobile internet use – the use of specific apps was also well appreciated.  

The topic of Grip op Water has many stakeholders and the responsibilities of various, local and national, 

governmental bodies (municipality, water boards, Rijkswaterstaat, etc.) are well arranged, but not always 

obvious for the individual citizens. Citizens do not feel very involved, responsible or able to influence de-

cision making. Although the interviewed authorities and experts see the added value of the help of citi-

zens, the role of individual citizens is not recognized by those citizens. 

4.2 Baseline for assessing institutional outcomes and impacts  

Although the central government (Ministry of Infrastructure and the Environment), the National Water 

Authority (Rijkswaterstaat), and the provinces have an influence in setting the policies and agenda for the 

management of pluvial floods, officially the municipalities and the Water Boards are the main decision 

makers in managing drainage and sewage systems. This official mandate is institutionalized and the Water 

Act (2010) leaves the responsibility of collecting and processing 'urban waste water' (which includes rain 

water) to the municipalities. It also obligates them to coordinate their activities regarding this issue with 

the Water Boards. Currently, participation of the general public (those who are not professionally engaged 

with water management) in decision making processes is basically limited to voting in the Water Boards' 

elections, or participating in meetings, campaigns or initiatives that may have a very minimal influence (or 

none at all) on the actual management of pluvial floods.  

The Water Boards and municipalities in this Demo Case believed there is an awareness gap among the 

Dutch citizens regarding water management issues in general. The OECD (2014) report also came to the 

same conclusion and identified the rather well-functioning water management system in the Netherlands, 

combined with payment of taxes by citizens as the main reasons for the existing reluctance for participa-

tion among the Dutch citizens. This awareness gap, combined with occasional conflicts of interest be-

tween the municipalities and the Water Boards (e.g. where to store excess water in case of an intense 

rainfall), has resulted in situations whereby municipalities and Water Boards hold each other responsible 

for problems in a specific area. Moreover, it has also led to a state of confusion, especially for citizens, 

when it comes to identifying which organization is accountable. This highlights the importance of aware-

ness raising, inter-organizational communication and also external communication (i.e. with citizens). 

Communication about pluvial flooding often takes place shortly before, during, or immediately after a 

heavy rainfall incident. The authorities normally use one way communication methods for providing citi-

zens with information about these situations (e.g. issuing weather forecasts on a website). This is also a 

typical topic of casual Dutch conversations in informal settings (e.g. with family, friends, or neighbours), 

which can happen face to face, over phone, or online. However, in case of an emergency, authorities are 

much more involved in the communication and people mostly expect communication to be of an interac-

tive nature (e.g. have someone listening to them or tell them what to do) or to receive a quick response; 

thus in most cases residents prefer a quick communication channel such as phone calls. 

4.3 Baseline for assessing economic impacts 

4.3.1 Baseline situation on demand side for CO 

This section is based on the responses of four respondents from three organisations, including: the water 

authority (700 employees), one citizen and an environmental NGO (all members of the Grip op Water 

Altena co-design group). At the water authority, they indicated 500 jobs to be directly related to the man-

agement of local floods whereas the NGO could not specify for how many of its eight employees this is 
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the case. The external inputs that their organisations rely on in order to perform their respective functions 

consist of consultancies and experts that are hired by the water authority but also data as well as public 

opinion. For the NGO, external inputs consist of information and local knowledge (obtained during con-

crete opportunities for sharing opinions about specific areas and situations). The costs for the expertise 

hired by the water authority can extend up to a couple of hundred thousand Euros while the NGO was 

not able to specify this. The water authority cannot easily obtain reliable data for the local area while the 

NGO indicated that contributions by its members are easy to obtain while public subsidies have to be 

fought for. 

4.3.2 Existing in-situ monitoring networks in The Netherlands 

The Dutch Demo Case has an in-situ monitoring network consisting of high quality water level sensors, 

but these are of insufficient density.  Although the information can be retrieved, it is not freely available. 

The KNMI website, however, provides free weather information at a bigger spatial scale. It was not pos-

sible to obtain information about the number of sensors available. 

4.4 Baseline for assessing environmental impacts 

The baseline of the environmental situation in the Dutch Demo Case was undertaken by drawing on sec-

ondary data available from existing reports and surveys, according to the list of indicators set out earlier 

in D1.10 and is summarised in Table 2.   
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Table 2 Baseline for assessing environmental impacts - Dutch Demo Case 

Aspect  Indicator Current status/ figures 
 Urban/spatial 

planning 

 

 Perceptions of ‘Failures of urban planning 

to cope with the needs of growing popula-

tions in towns and cities‘(likelihood, im-

pact)4 

2018 global figures: likelihood- 3.51; impact- 

3.05  

 Fighting climate 

change 

 

 

Mitigating the impacts of Climate Change:  

 SDG Indicator 13.1.2: # of deaths, miss-

ing persons and persons affected by dis-

aster per 100,000 people per GT2.0 

Demo Case country5  

(SDG indicator series have changed); 

Year 2015 in Europe: 302 affected; missing-1; 

deaths-7 

 Efficient use of re-

sources 

 Environmental performance6 2015: CO2 emission- 9.2 tonnes/capita;  munic-

ipal waste- 521.5 tonnes/capita; water with-

drawals- 10724million  m3 

 Quality of natural 

resources/fighting 

pollution (water, 

soil, air, etc.) 

 Quality of specific natural resources7 Moisture holding capacity of the soil is an indi-

cator that can provide insights about the stor-

age capacity of an area in case of an intense 

rainfall incident. The available moisture storage 

capacity of the Altena region for June-July 2017, 

November-December 2017 and January-De-

cember 2017 has been calculated, in a project 

called OWASIS-NL, using precipitation data, 

evaporation from satellite and soil modelling 

(see Figure 6). Although these maps do not 

show a long-term picture of the situation in this 

area, they do provide insight into the water 

storage properties of the region in space and 

time, e.g. which areas are generally wetter than 

others, which could inform the DC activities. 

 % of people reporting to be satisfied with 

the quality of local water8  

93% (2017) 

 Average concentration of particulate matter 

(PM2.5) in the air8  

14 micrograms (2017) 

 Net ecosystem productivity measured by 

CO2 sequestration or release (in g/m2)9 

 

 Biodiversity of 

flora, fauna and 

landscapes  

 Threatened species as % of known species10, 

7 

Dates not specified -corresponds to the late 

2000’s  

Mammals- 20%; birds- 22%; vascular plants- 

23% 

 Environmental 

risks 

 

 

 Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

 Perceptions of extreme weather events 

(likelihood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

 Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

 Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 
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Figure 6 Moisture holding capacity of the soil in Altena region for June-July 2017, November-December 2017, and Janu-

ary-December 2017 

  



Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

18 

 

5 Spanish Demo Case baseline 

Even small variations in the climate may have severe effects on plant and animal life cycles. Missing long-

term data series is an existing issue in many areas across Catalonia, especially remote areas with a low 

number of inhabitants. The (potential) pool of participants in this Demo Case consists of the 7.5 million12 

residents of Catalonia who live across this region.  

The Spanish Demo Case aims for the creation of a citizen observatory where phenological observations 

provided by the citizens in real time are collected to form an information base that will allow influencing 

public policy decisions in Catalonia, Spain and that is constituted in a way that the CO is sustainable over 

time. Its stakeholders have named their citizen observatory “RitmeNatura.cat” (follow the rhythm of na-

ture). 

5.1 Baseline for assessing social outcomes and impacts  

In order to discover trends and draw sensible conclusions, long term information is important for the topic 

of phenology.  The respondents for this Demo Case share a sense of urgency that this long term data 

should be collected in order to obtain awareness of the problem. Although the CO community members 

are not sure, the respondents from the general public thought that more than half of the Catalonian pop-

ulation would agree with this perceived urgency. Professionally engaged respondents discuss the topic of 

phenological observations in their professional context with organizations and authorities. Citizens do not, 

but many of them do discuss with their peers (friends, family and neighbours). 

Reliable data is not available yet. Phenological observations are collected but only on a few locations and 

there are certainly no long time series of information. The respondents from the general public and sev-

eral CO community members have no personal experience with looking for the data. Those community 

members who do have experience, found it difficult to find and interpret. One person indicated to be very 

concerned about the dissemination of information about climate change by non-experts, not based on 

scientific studies (e.g. stating that climate change does not exist). 

Agricultural areas are more prone to suffer from the adverse effects of climate change - they might lose 

their harvests, for example. The population density in these areas of Catalonia is also much lower, which 

can impact the number of observations in the RitmeNatura.cat CO. Amongst the respondents, internet 

savviness was high; daily use of the internet (email, websites, social media and apps) is very common. And 

the preferred communication channel about climate change and phenological observations is social me-

dia, closely followed by either websites or email. Still, face to face communication is highly valued as well.  

Apart from very local actions at neighbourhood or community level, individual respondents do not have 

the feeling that they have influence or can contribute to decision making on this topic. Also, the scientists 

who are members of the CO community state that they can only advise and make recommendations but 

do not have real influence. Apart from ‘more time and funds’, respondents indicated that they also lacked 

the skills to influence decision making. An extra difficulty for getting involved is that public administration 

in Catalonia has several levels and it is not always clear who is responsible for overarching themes like 

climate change. Regulations on environmental issues are not clear, not binding and not maintained strictly 

at all – leaving room for confusion, but also for creativity when needed. 

 

12
 Based on the 2017 official statistics provided by The Statistical Institute of Catalonia (Idescat): 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en
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Climate Change and the environment are important themes in Catalonia. There is a shared understanding 

of the importance of these themes for the future of the region. However, at the level of individual citizens, 

the awareness (and behaviour based on that awareness) could be improved. 

5.2 Baseline for assessing institutional outcomes and impacts  

Catalonia has five relevant government levels, namely the EU, national level, the autonomous community 

of Catalonia, provinces, and municipalities. Catalonia follows the EU and the national level policies with 

regard to climate change adaptation, and at the same time has jurisdiction over the environment and 

biodiversity, and administers natural reserves and protected areas. The most important stakeholder in 

charge of making policies and decisions regarding climate change adaptation at the Catalonia and local 

level include the Generalitat de Catalunya and its relevant departments (e.g. 'the Meteorological Service 

of Catalonia' (Meteocat), 'Catalan Office of the Climatic Change' and the 'Department of Territory and 

Sustainability and Housing Agency of Catalonia'), the Barcelona Provincial Council (BPC)13, the Barcelona 

Metropolitan Area (AMB), Diputacio de Barcelona, and the municipalities in Catalonia. Some of these 

stakeholders are also involved with collecting phenological data for specific purposes, but this is not done 

systematically for the purpose of monitoring and recording changes in climate. Nature associations, re-

search institutions, and other existing digital platforms (e.g. Natusfera) are therefore among the most 

important stakeholders who might be able to help with collecting, analysing, and sharing phenological 

data in Catalonia.  

Although Catalonia is a region that cared about the environment and specifically climate change, like many 

other people, Catalans are willing to change when and if they can benefit from it. The interviewees in this 

Demo Case mentioned that most of Catalonia is private land (even forests) and it is very difficult to achieve 

good results on climate change adaptation proposals that affect these private lands. Economic compen-

sations would be needed in most cases if, for instance, the proposal means that private land production 

will be decreased. On the other hand, benefits for tourism and economic interests especially related to 

the port of Barcelona can have an influential role in implementing climate change adaptation policies. It 

was also mentioned that people will be more motivated in adopting certain behaviour if they know their 

efforts would actually have an impact. Therefore, it was assumed that awareness raising and communi-

cating clearly about the long term effects of climate change would make citizens more responsible.  

Climate change is a hot topic in many places around the world, including Catalonia. Those who are pro-

fessionally affiliated with this topic (e.g. authorities and researchers), communicate about this issue with 

several stakeholders and using various channels. The general public, however, talks about this topic with 

family members and friends, mostly based on what they have seen or read on the news, and mainly 

through direct communication conversations, or using social media. The three most dominant preferred 

channels of communication among the respondents in this Demo Case were social media, websites or 

blogs, and email. 

5.3 Baseline for assessing economic impacts 

5.3.1 Baseline situation on demand side for CO 

This section is based on the responses of six members of the RitmeNatura.cat co-design group, stemming 

from academia (CREAF, 196 employees), the meteorological institute METEOCAT (70 employees), the 

 

13
 A local government institution that provides technical, economic and strategic support for the 311 municipalities of the province of Barcelona 
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Granollers Museum of Natural Sciences in Granollers (22 employees) and the environmental NGO ICHN 

(1000 members). For CREAF, one third to half of the jobs are related to climate change-related issues with 

some uncertainty regarding jobs related to phenology. CREAF indicated to have many relevant projects 

but not dedicated jobs to the topic, whereas there are two jobs dedicated to this at the museum and five 

(to climate) and one (to phenology) at METEOCAT. Most of these positions range from junior to senior 

positions. The question about external inputs that their respective organisations rely on to perform its 

function was misinterpreted by almost all respondents (who referred to funding instead). Nevertheless, 

CREAF also indicated to rely on equipment and expert knowledge and METEOCAT on the observation 

network. The time of the volunteers for ICHN was indicated to be for free. The ease with which the re-

spective required external inputs can be obtained was not indicated reliably. 

5.3.2 Existing in-situ monitoring networks in Spain 

Collective knowledge about the local impact of climate change on nature and its rhythms in Catalonia is 

needed to better formulate adaptation policies. Part of this knowledge can be obtained from observations 

of seasonal changes in plants and animals, such as flowering, the appearance of insects and the migration 

of birds. In this Demo Case, there are no in-situ monitoring networks that collect such data. Therefore, 

citizen observations will help fill this gap. 

5.4 Baseline for assessing environmental impacts 

The baseline of the environmental situation in the Spanish Demo Case was undertaken by drawing on 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10 and is summarised in Table 3.  
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Table 3 Baseline for assessing environmental impacts - Spanish Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

 Perceptions of ‘Failures of urban planning to 

cope with the needs of growing populations in 

towns and cities‘(likelihood, impact)4 

Likelihood  3.51; impact 3.05 (2018 global fig-

ures) 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate Change:  

 SDG Indicator 13.1.2: # of deaths, miss-

ing persons and persons affected by dis-

aster per 100,000 people per GT2.0 

Demo Case country5  

Year 2010: affected- 9357; deaths-5;    

Efficient use of re-

sources 

 Environmental performance6 2015: CO2 emission- 5.3 tonnes/capita;  munic-

ipal waste- 434.3 tonnes/capita; water with-

drawals- 32916.4 million  m3 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

 Quality of specific natural resources7 Via two projects in the Natusfera portal14, this 

GT2.0 Demo Case has so far (in Feb. 2017) made 

20 recurrent observations of 7 selected species, 

as well as 224 occasional observations of 33 

species. See Figure 7 for a snapshot of the Rit-

meNatura occasional observations. 

 

 % of people reporting to be satisfied with the 

quality of local water8  

73% (2017) 

 Average concentration of particulate matter 

(PM2.5) in the air8  

11 micrograms (2017) 

 Net ecosystem productivity measured by CO2 

sequestration or release (in g/m2)9 

 

Biodiversity of flora, 

fauna and landscapes  

 Threatened species as % of known species10, 7 Dates not specified -corresponds to the late 

2000’s  

Mammals- 18%; birds- 21%; vascular plants- 

15% 

Environmental risks 

 

 

 Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

 Perceptions of extreme weather events (likeli-

hood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

 Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

 Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 

 

 

 

 

 

 

14
 http://natusfera.gbif.es/ 
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Figure 7 A snapshot of the RitmeNatura occasional observations on the Natusfera portal – February 2018 
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6 Swedish Demo Case baseline 

The focus of the CO in the Swedish Demo Case is on water quality management in socio-economic systems 

in the Mälarendalen region (includes Stockholm). The identified key challenge in this Demo Case is the 

deterioration of water health due to current lifestyle choices and consumption patterns. The citizen ob-

servatory is called ‘VattenFokus‘ to emphasize the urgency for the larger community to focus on water 

(Swedish: Vatten) issues, the role they can play and the need for a life-cycle perspective of ‘what is going 

in and what is being taken out‘. 

6.1 Baseline for assessing social outcomes and impacts  

With a few exceptions the overall consensus amongst the Swedish respondents is that the issue of water 

quality is important but not very urgent. The water quality is less than it could and should be, but there is 

no acute problem to be addressed. Respondents agree that the population of Flen and Stockholm proba-

bly takes good water for granted and will therefore not be aware of the problems and would not rate the 

issue as urgent. People still trust the drinking water, which is taken from the lakes; as long as the drinking 

water is good - there is no real urgency. 

Water quality data is available but not enough and not really accessible. It is really hard to get hold of the 

data. All drinking water is extensively regulated and measured. In principle there are reliable data availa-

ble from every water body in Stockholm. Parameters might lack robustness though and there is no year 

round monitoring. 

A lot of this data regarding sea and lakes is in the VISS database. This database is open for everyone but 

not very well-known. The municipality also take samples about water quality, this data is available on their 

websites. The interviewed citizens trust the information of the municipality: "if they say me that it is fine 

I don't investigate any further." 

The strictness with which the water quality norms are maintained allows for this kind of trust. Stockholm, 

the municipality and the water board are very strict when it comes to drinking water. For bathing there 

are less regulations. Some swimming lakes comply with European standards. Still these high standards are 

almost taken for granted as the general public also indicated that they have no real idea on how strict the 

regulations are actually maintained. 

Influence and involvement of individual citizens is not very large or deemed important. Respondents in-

dicated that to influence decision making they would need more time, but also that they did not really 

think about it before because they were not so interested. The communities of Flen and Stockholm are 

bonded over the theme of water - as Flen is called the city between the lakes and Stockholm is called the 

'city on water', clean water is important. 

Another shared mentality in Flen is the norm that you leave important stuff to the authority in charge. In 

this case, it is Stockholm Vatten och Avfall. You rely on the authority to handle all issues related to man-

aging water. It is the isolated work of one authority. 

There is no mention of adverse effects of water quality being unevenly distributed. Water shortage in 

certain parts of Sweden was mentioned however - to indicate that there are locations where the popula-

tion will probably be aware of a problem. Internet savviness and frequency of use is good in this observa-

tory, and Email is the preferred communication channel closely followed by face to face and social media. 
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6.2 Baseline for assessing institutional outcomes and impacts  

The pilot area15 in this Demo Case is Flen, an ‘Eco-village‘ with a population of 6229 inhabitants16, which 

is located in the Södermanland County in the southeast of Sweden. The issue in focus of this Demo Case 

is water quality monitoring and management.  

Although in Sweden a lot of data is being collected about drinking water quality, the spatial and temporal 

availability of water quality data for lakes, ponds, and rivers can defiantly be improved. Moreover, cur-

rently there is a lot of know-how involved in accessing the water quality by the general public.  

There are 4 different level of government involved in water (quality) management in Sweden, namely: the 

EU, national government, regional (river basin and county organizations), and local (e.g. municipalities 

and local water councils), and the regulations at the national, and sub-national levels are highly influenced 

by the requirements of the EU Water Framework Directive. With regards to implementation of water 

quality management standards and measures, it was mentioned that implementation is very strict in some 

areas (e.g. drinking water, and effluent from the treatment plants), but there is room for improvement 

when it comes to other areas such as storm water management, domestic sewage, and water quality in 

the lakes. 

Citizens depend to a great extent on the government organizations for water (quality) management, and 

have little or no expectation of influencing the decisions with this regard. Many citizens are also simply 

not interested to participate because they pay taxes, and see this as the responsibility of the authorities. 

Furthermore, authorities' mistrust in the level of knowledge and expertise of the citizens for participation 

in water quality monitoring and management is another contributing factor in this regard. 

The image of Flen as an 'eco-village', 'the city between the lakes', a touristic destination, and ‘a second 

home for the residents of other cities who want to enjoy their holidays in their summer cottages' is one 

of the most important local values that is directly linked to the quality of water resources in this area.  

Currently, communication about water quality in Flen seems to be mainly limited to communications 

among the professionals for work purposes, and one way communication with citizens (e.g. providing 

them with information about water quality though a website). The most frequently preferred channels 

for communication about water quality in this Demo Case were telephone (call or SMS), emails, or an App 

on their Smartphone (e.g. WhatsApp). 

6.3 Baseline for assessing economic impacts 

6.3.1 Baseline situation on demand side for CO 

For the baseline situation on the demand side for the CO in the Swedish case, there is only one relevant 

respondent whose responses are analysed here, namely a local community with the mission to protect a 

specific lake in the Demo Case region in terms of water quality as well as fish and bird species. The com-

munity consists of six members, one of which (in terms of expertise) is directly related to the water issues 

(quality measurements / monitoring / management) that are at the core of the VattenFokus CO. There is 

no information on the inputs required by this community to deliver on its mission in terms of content, 

costs and ease of availability. 

 

15
 At the time of collecting the baseline data in this Demo Case, the GT2.0 Swedish Demo Case was planning to have two pilot regions; Stockholm 

as an urban area, and Flen as rural area. Therefore this analysis covers the baseline situation of both pilot regions. 

16
 Based on the 2010 official statistics provided by the Statistics Sweden (SCB): http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorter-

nami0810tab1_4.xls 

http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorternami0810tab1_4.xls
http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorternami0810tab1_4.xls
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6.3.2 Existing in-situ monitoring networks in Sweden 

Current lifestyles and consumption patterns in Sweden are deteriorating water health. Although water 

quality is being monitored with in-situ stations, society needs to be more aware of the consequences of 

lifestyles on water pollution. There are more than 30 active stations in Mälaren which measure water 

level and chemical substances and which are owned by the Sveriges Meterologiska och Hydrologiska In-

stitut. Some other stations are owned and operated by the hydropower industry. SMHI's hydrological base 

network is available for download via the web application VattenWeb (Figure 8Error! Reference source 

not found.). 

 

 

Figure 8 Water in-situ sensors in Sweden demo case 

6.4 Baseline for assessing environmental impacts 

The baseline of the environmental situation in the Swedish Demo Case was undertaken by drawing on 

secondary data available from existing reports and surveys, according to the list of indicators set out ear-

lier in D1.10 and is summarised in Table 4.   
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Table 4 Baseline for assessing environmental impacts - Swedish Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

 Perceptions of ‘Failures of urban planning to 

cope with the needs of growing populations 

in towns and cities‘(likelihood, impact)4 

Likelihood  3.51; impact 3.05 (2018 global figures) 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate 

Change:  

 SDG Indicator 13.1.2: # of deaths, miss-

ing persons and persons affected by dis-

aster per 100,000 people per GT2.0 

Demo Case country5  

(SDG indicator series have changed); 

Year 2015 in Europe: 302 affected; missing-1; 

deaths-7 

Efficient use of re-

sources 

 Environmental performance6 2015: CO2 emission- 3.8 tonnes/capita;  munici-

pal waste- 446.6 tonnes/capita; water withdraw-

als- 2690 million  m3 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

 Quality of specific natural resources7 Between 30th Sep. and 1st Oct. 2017, 51 sam-

ples were taken in lakes, streams, ponds, urban 

reservoirs and smaller brooks across the Flen 

Kommun by 39 participants in this GT2.0 Demo 

Case. Participants recorded observations for 

vegetation cover, land use, litter and tested for 

nutrients; phosphate and nitrate For autumn 

2017 most lakes, rivers and ponds in the Flen 

Kommun had a good ecological status with nutri-

ent levels below acceptable levels for nitrate 

(1.0 mg N-NO3/l) and phosphate (0.1 mg P-

PO4/l). Only a small percentages of the lakes and 

rivers showed signs of litter pollution or algae 

presence (see Figure 9) 

 % of people reporting to be satisfied with the 

quality of local water8  

95% (2017) 

  Average concentration of particulate matter 

(PM2.5) in the air8  

6 micrograms (2017) 

  Net ecosystem productivity measured by 

CO2 sequestration or release (in g/m2)9 

 

Biodiversity of flora, 

fauna and landscapes  

 Threatened species as % of known species10, 

7 

Dates not specified -corresponds to the late 

2000’s  

Mammals- 22%; birds- 20%; vascular plants- 17% 

Environmental risks  Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

  Perceptions of extreme weather events (like-

lihood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

  Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

  Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 
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Figure 9 Results of the GT2.0 Flen Vatten Blitz for water quality monitoring September – October 2017 
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7 Kenya Demo Case baseline 

The GT2.0 Kenyan Demo Case is located in the Narok County at the south-west Kenya, and includes the 

Mara Triangle, the Maasai Mara National Reserve, and the conservancies around this reserve. This area is 

a part of the greater Mara ecosystem, which is located inside the Kenya borders, and is managed by the 

Narok County government. Narok County has a total population of 85092017 inhabitants.  

The Kenya Demo Case CO intends to support the balancing of sustainable livelihoods with sustainable 

biodiversity management in the Mara ecosystem. Called the ‘Maasai Mara citizen observatory’, this CO 

aims to constitute a multi-stakeholder platform for generating and sharing of data, information and 

knowledge to improve policy making and implementation for sustainable livelihoods and biodiversity 

management in the Mara ecosystem. 

7.1 Baseline for assessing social outcomes and impacts  

The urgency of balancing sustainable livelihoods with sustainable biodiversity management is agreed 

upon. Some respondents work from an abstract understanding about biodiversity, others from a very 

practical understanding of dead game and cattle – but in the basis they do address the same problem and 

do agree on the urgency of the topic. Not all respondents have similar faith in the awareness about the 

issue and urgency outside the current CO Community member. Data is scarce and the data that is collected 

is not stored centrally or in an orderly way. Various unconnected datasets are collected by different or-

ganisations and for different areas – the data is available but difficult to find. 

The adverse effects are not evenly distributed; even within the selected area people living at different 

locations (nearer or further to the reserve) have different understanding from the issues. Hostile animals 

might affect both, but normally people living near the reserve get compensations, and not those living 

further away.  

Involvement in the issue as an individual is done by education or practical support. In order to have in-

volvement and influence, citizens need to be members of community associations or other organisations. 

These organisations negotiate with and provide advice to decision makers, but they can also influence the 

community opinions. Regulations are very strict when it comes to the conservatories; not for the game 

reserve. Many also say that the punishments for poaching and hunting are implemented fully, but other 

regulations on the topic are not yet fully implemented. When it comes to maintaining the regulations, 

personal and political interests are also always involved  

Internet access, at least on their smartphones, is widely spread. Most respondents use WhatsApp and 

Facebook daily. Email is used less frequently and basically no websites or blogs are used for structural 

communication. Face to Face contact is also still important, for example to engage women. Radio is used 

for communication to a wider audience. Technology is changing very fast. 

There is a high sense of community, shared traditions, values and norms amongst the interviewed stake-

holders. Many mentioned that the Maasai have co-existed with the wildlife for many years and that con-

servation is embedded in Maasai traditions. 

 

 

17
 Based on the 2010 census provided by the Kenya National Bureau of Statistics; retrieved from: https://www.knbs.or.ke/overview-of-census-

2009/ 

https://www.knbs.or.ke/overview-of-census-2009/
https://www.knbs.or.ke/overview-of-census-2009/
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7.2 Baseline for assessing institutional outcomes and impacts 

The imbalance between biodiversity conservation and livelihood management is a pressing issue in many 

places across Kenya including the Mara region, and a major prerequisite for better balancing these issues 

is to have enough data and information. Lack of reliable data on biodiversity and livelihoods is a major 

issue in the Mara region. The available data was often described as not accurate, not reliable, not up to 

date, not well distributed (spatially and temporally), and not accessible (especially publicly or in a central 

way) by the interviewees. Furthermore, lack of coordination between organizations in terms of collecting 

and sharing data is another elicited issue in the interviews.  

After the fundamental changes in the Constitution of Kenya in August 2010, Kenya has two main 'distinct 

and interdependent' levels of government (i.e. the National and County levels). In this devolved structure 

of government, the power of legislation, execution, and also local revenue18 collection and expenditure is 

given to the counties. The judiciary power however remained central and at the national level. In terms 

of hierarchy, the constitution defines these two levels as parallel and does not perceive superiority for 

any of these levels over the other, but in several articles emphasizes the need for consultation, collabora-

tion, and coordination between the two levels. In practice however, national organizations such as Kenya 

Wildlife Service (KWS) and Kenya Forest Service (KFS) are still very much involved in conservation activities 

in the area. This was mainly linked to the fact that the counties are still young and do not have enough 

resources and expertise to fully carry out their mandate. Moreover, currently the Narok County is very 

much dependant on the bylaws driven from the national policies and legislation for managing its re-

sources, but they are in the process of approving a number of bills that will substitute these bylaws (e.g. 

the Maasai Mara Management Plan, the Narok County Tourism Act, the Environmental Management Act, 

and the Livestock Act). The extent of implementation of the formal rules and regulation is highly governed 

by the power relations between different actors, the issue in focus, and the location. Limited available 

funding and corruption were also elicited as barriers for good implementation. 

Values, norm, and traditions of Maasai culture also play an important role in biodiversity conservation 

and livelihood management and can have a positive influence (e.g. the community land ownership model 

instead of individual land ownership) or negative effect (e.g. overstocking or retaliatory attacks on wild-

life) on these issues.  

Biodiversity conservation and livelihood management are matters of everyday concern for the communi-

ties and also the authorities, therefore, most people communicate about these issues. Telephone and 

WhatsApp are the two most frequently used means of communication in this Demo Case. Due to the low 

average level of literacy among the community members, phone calls are much more common than send-

ing SMS. Choosing the right communication channel is very important for reaching out to different strata 

of the society; for example for reaching out to the youth social media (e.g. Facebook) could be one of the 

best channels, while for elders and local women face to face communication normally work better. Com-

munity radio was also elicited as an efficient channel for reaching a large number of people (even in re-

mote areas). 

 

18
   Local revenue referes to the collected revenue from property rates, entertainment, and any other taxes if authorized by an Act of Parliament 
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7.3 Baseline for assessing economic impacts 

7.3.1 Baseline situation on demand side for CO 

This section draws on the interview responses by ten diverse respondents, ranging from the Kenyan Me-

teorological Department (KMD) (national and county level), local Maasai pastoralist and member of the 

Sandriver Water User Association, a Mara tour guide, a regional coordinator of the Maasai Mara Wildlife 

Conservancies Association (MMWCA), educators at school and university levels, the NGO Friends of the 

Mara (FMM), and the Narok County government. In terms of total number of employees, these organisa-

tions range enormously in size, with a handful (FMM) to 600 or more (Maasai Mara University and Kenya 

Meteorological Department); for details per organisation, please refer to Annex 1. In terms of the number 

of jobs  related to biodiversity management or livelihoods, these differ across the represented organisa-

tions; among the sample, there were more reports of job related to biodiversity management than to 

livelihoods, with only Narok County government, FMM and Maasai Mara University reporting jobs related 

to both issues. The responses related to the nature of these jobs do not consistently report the seniority 

of the positions. The inputs required to perform their respective organisation’s function are closely 

aligned with their organisation’s mission (see Annex 1), e.g. KMD requires an observation network and 

delivery channels, technical expertise (MMWCA and Maasai Mara University), and database, capacity de-

velopment support and communication lines (FMM), among other aspects. Apart from the KMD, the re-

spondents were not able to specify the costs for these inputs; the KMD mentioned that the ease of ob-

taining the technical inputs it requires is challenging due to fast technological advances. 

7.3.2 Existing in-situ monitoring networks in Kenya 

For the Kenya Demo Case, the central challenge is to balance livelihoods and sustainable biodiversity 

management in the Mara ecosystem. This implies the creation of a monitoring system for biodiversity, 

livestock and crop, land and water resources, and climate across the Mara ecosystem. Existin in-situ mon-

itoring networks include water resources and climatic stations and other sensors under other initiatives 

such as the MaMaSe project (see Error! Reference source not found.). However, there is no in-situ net-

work for biodiverlity, livestock or crops. 

 

Figure 10 Existing in-situ precipitation stations in Western Kenya (Upper and central Mara) 
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7.4 Baseline for assessing environmental impacts 

The baseline of the environmental situation in the Kenya Demo Case was undertaken by drawing on sec-

ondary data available from existing reports and surveys, according to the list of indicators set out earlier 

in D1.10 and is summarised in Table 5.  

Table 5 Baseline for assessing environmental impacts - Kenya Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial planning 

 

 Perceptions of ‘Failures of urban planning to 

cope with the needs of growing populations in 

towns and cities‘(likelihood, impact)4 

2018 global figures: Likelihood -3.51; im-

pact-3.05  

Fighting climate change 

 

 

Mitigating the impacts of Climate Change:  

 SDG Indicator 13.1.2: # of deaths, missing 

persons and persons affected by disaster 

per 100,000 people per GT2.0 Demo Case 

country5  

Year 2016 : affected-2907; missing-1; 

deaths- 582 

Efficient use of resources  Environmental performance6 Not available 

Quality of natural re-

sources/fighting pollution 

(water, soil, air, etc.) 

 Quality of specific natural resources7 Land is one of the most important re-

sources in this GT2.0 Demo Case, and 

therefore a land use map of the Mara 

River basin from December 2017 (pro-

duced by the MaMaSe project) is selected 

to provide an overall view about different 

uses of this contested resource in the 

area (see Figure 11). As the figure shows a 

large proportion of the Demi Case area is 

grassland, and savanna.  

 % of people reporting to be satisfied with the 

quality of local water8  

Not available 

 Average concentration of particulate matter 

(PM2.5) in the air8  

WHO 2016: 16 (PM2.5) Annual median 

concentration of particulate matter   

 Net ecosystem productivity measured by CO2 

sequestration or release (in g/m2)9 

Not available 

Biodiversity of flora, fauna 

and landscapes  

 Threatened species as % of known species10, 7 14 % mammals (year 2000) 

Environmental risks 

 

 

 Perceptions of environmental risks (likelihood, 

impact)4  

2018 global figures: likelihood 3.77; impact 

3.46 

Perceptions of extreme weather events (likeli-

hood, impact)4 

2018 global figures: Likelihood 4.4; Impact 

3.97 

 Perceptions of climate change (likelihood, im-

pact) 4  
2018 global figures: likelihood 3.83; impact 

3.78 

 Perception of water crises (likelihood, impact) 

4 
2018 global figures: likelihood 3.57; impact 

3.71 
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Figure 11 Land-use map of the Mara River Basin – December 2017 
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8 Zambia Demo Case baseline 

8.1 Baseline for assessing social outcomes and impacts  

Interviewed professionals and citizens are unanimous on the need for community involvement in natural 

resource management: that is very or extremely urgent. Most of them are aware that this opinion is 

widely shared, only 5 respondents think that 50% or less Zambians would agree with this urgency. NRM 

is discussed between family members, community members, workmates - and 40% of the citizen 

respondents also indicated that they discuss the topic with officials and decision makers. Despite the fact 

that it is a well-discussed topic, access to data and information about NRM is difficult. Respondents agree 

that datasets about NRM do exist, but their opinions about the availability and accessibility of such data 

vary. Some argue that data on NRM is not accessible at the community level, others say it is but against 

high costs or only through infrequent public meetings. In any case the available information is scattered, 

not found in one location, and its quality is difficult to assess. Which stakeholders are involved in policy 

and decision making according to the interviewed professionals, are mainly on national (ministries) and 

international level (UN and international NGOs). They also mention traditional authorities and 

communities are also mentioned, but interestingly, 90% of the community members themselves could 

not name who were involved in policy and decisions making. Also, 60% could not answer who defines the 

access to data about natural resources while the other 40% think it is defined by government institutions 

and NGOs. The interviewed professionals agreed that access is defined by whoever owns or produced the 

datasets. This might come down to the same thing in practice, but it signals how uncommon it is for non-

institutional actors to have responsibility. When asked who would have the required skills and expertise 

to work with the data the same institutions (Government departments and NGOs) were mentioned almost 

without exception. Although the rules are strict, their implementation is, according to 66% of the 

respondents, less strict indicating some degree of flexibility. Internet savviness in this DC is low; the 

professionals mention social media and other online channels as potential communication lines, but of 

the general public only 10% (n=2) mention the internet. Almost all respondents prefer face to face contact 

as a communication channel for 75% of the general public it is the only potential channel that they 

mentioned. The divide between professionals and community members is significant considering used 

and needed means and communication channels. The interviewed professionals refer to websites, formal 

written channels and public meetings for sharing information with others, whereas community members 

almost exclusively share information face to face and via telephone calls. The professionals indficated that 

mainly time and information are needed for better participation in decision making processes about 

natural resources in the Sesheke and Mufulani areas. The community members, however, mention 

transport and time as the main necessities.  

A large majority of the citizen respondents (80%, n = 16) felt in varying degrees that they are taking part 

in decision making about NRM in the Sesheke/Mufulani area. All of them believe to have significant 

influence on these decisions, although 25% (n=4) of them reckoned that their influence was mainly via 

the public opinion. Half of the respondents that felt involved in decision making indicated to be involved 

through negotiating, bargaining and meetings, a few (n=4) indicated to have a direct say in the decision 

making and another four felt irregular or only slightly involved. The involvement of respondents in the 

practice of NRM itself is different. The majority feels part of this practice because they are sensitizing and 

educating communities (45%, n=9) and a few (n=3, 15%) are physically managing natural resources 

through managing fires or chasing poachers. A quarter of the respondents from the general public (25%, 

n=5) indicated not to feel involved in NRM practice at all. Traditional knowledge and methods are still 

current in the area: 66% of all respondents reckoned that traditional values and norms should be taken 
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into account for new NRM policies. This indicates a high sense of belonging and thus significant social 

capital. 

8.2 Baseline for assessing institutional outcomes and impacts 

Community-based natural resource management (CBNRM) is the main focus of Zambia Demo Case; an 

approach that aims for an active involvement of communities in planning and implementation of activities 

related to natural resources management. CBNRM is a component of a broader government policy to 

devolve and decentralize government, and it is supported by the Wildlife Act, Water Act, Fisheries Act and 

Forestry Act. At the local level CBNRM is facilitated by Village Action Groups (VAGs) and Community Re-

source Boards (CRBs). CBNRM is especially popular approach in the areas near important wildlife sites 

such as South Luangwa National Park, Kafue National Park and Lower Zambezi National park. Overall, the 

spatial and temporal availability of data about natural resources is low and the existing data is often de-

scribed as scattered, not accessible or not available at the local level (especially for community members). 

Zambia has four formal levels of government, a national level that is a centre of political power, provinces 

headed by a provincial minister, districts headed by district Commissioners, and sub-districts. The project 

area is located in two districts, Sioma and Sesheke, in the province of Western Zambia. The key focus for 

the purpose of the CO is the interplay between national and sub-district decision making. The sub-district 

level contains three different overlapping types of political entities. The first one is the elected municipal 

council, the second is the government appointed district executive, and the third one is the traditional 

leadership of the chiefdoms, which also oversees the CRBs. The natural resources management activities 

at the local level (in the so-called Game Management Areas) are done in collaboration between national 

level stakeholders (i.e. the Department of National Parks and Wildlife within the Ministry of Tourism and 

Arts) and local actors (i.e. VAGs and CRBs). Game Management Areas follow the boundaries of traditional 

chiefdoms, with the chief as patron, but the authority of chiefdoms are regulated under the Chief's Act 

and administered by the Ministry of Chiefs and Traditional Affairs. Usually, the three sub-district entities 

are complementary, but overlaps can occasionally create tension. 

It is evident that natural resources management is a matter of everyday concern for the communities and 

also the authorities; all community members, respondents from the regulatory entities and the expert 

advisor mentioned that they communicate about natural resources management. Face to face communi-

cation and telephone calls are the two predominantly used and preferred means of communication in this 

Demo Case. Digital communication channels (especially email and using Apps on smart phones) are not 

very accessible for the community members and therefore were not very popular among the respondents 

(especially the community members). 

8.3 Baseline for assessing economic impacts 

8.3.1 Baseline situation on demand side for CO 

This section is based on the questionnaire response of WWF Zambia as a member of the Niti Luli co-design 

group (37 employees) and interviews with community members, representatives from CRB Sesheke and 

Sioma, local government, and village head men. In WWF Zambia, 3 jobs are related to biodiversity con-

servation issues; two junior and one senior position. The CRBs in Sesheke and Sioma currently have no 

income from natural resources, despite being located in one of most valuable timber regions in Africa. 
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The information sharing to be set up by the CO, the training, capacity building and advice, as well as shar-

ing experiences with other communities who have successfully established community-based enterprises 

to generate income for their communities will therefore be crucial.   

8.3.2 Existing in-situ monitoring networks in Zambia 

In many parts of Zambia, continuous natural resource degradation is making communities poorer. This 

degradation has as a root the lack of accountability, coordination and communication between different 

governance levels. Monitoring activities in this Demo Case, therefore, are mainly foreseen to achieve 

transparency in diverse governance processes, with less focus on physical environmental processes. For 

this reason, an in-situ monitoring network cannot be recognised. From the perspective of weather 

monitoring, a rainfall station has been reported to be at the airport, owned by the met department. The 

meteorological department‘s website (http://www.zmd.gov.zm/) offers more information in this regard, 

see e.g. Figure 12. 

 

Figure 12 Weather observation network in Zambia 

8.4 Baseline for assessing environmental impacts 

For the Zambia DC, most of the baseline information for the predefined indicators (see Table 7) is not 

available. However, a recently developed General Management Plan (Zambia Wildlife Authority, 2017) 

identified key management problems and issues affecting the Lower West Zambezi GMA  clustered 

around six thematic areas. This provides descriptive information of the status of the natural resources in 

the region that includes that Demo Case area.  

1. Natural Resource management 

 Low populations of wildlife species, encroachment into the National park and forest reserves, 

uncontrolled logging, uncontrolled bush fires, blocking of important wildlife corridors and inadequate 

data on the status of species in the GMA 

2. Operations and Management  
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Inadequate capacity to monitor and control illegal harvesting of natural resources,  insufficient number 

of wildlife outposts,  staff and staff accommodation, and  inadequate equipment for communication and 

data collection 

3. Visitor Use and experience 

 Underdeveloped tourism infrastructure (roads, lack of lodging facilities), Lack of participation and support 

of local communities in tourism, inadequate information and promotion of tourism resources. 

4. Local Community associated management  

 Inadequate water for humans and domestic animals, undefined revenue streams for CRB objectives, 

inadequate benefits form natural resources, inadequate capacity of CRB and VAGs to operate effectively, 

inadequate security, livestock diseases and food insecurity, Human Wildlife Conflicts??    

5. Heritage  resource issues  

Lack of publicity on heritage sites, limited collaboration among stakeholders regarding management of 

heritage sites, undeclared  heritage sites, absence of heritage personnel and underdeveloped heritage 

sites 

6. Cross  cutting issues 

High incidences of Human Wildlife Conflicts,  poor accessibility of the area and High HIV and AIDS 

prevalence rates  as well as  negative impacts of climate change 

Table 6 Baseline for assessing environmental impacts - Zambia Demo Case 

Aspect  Indicator Current status/ figures 
Urban/spatial plan-

ning 

 

 Perceptions of ‘Failures of urban planning to 

cope with the needs of growing populations in 

towns and cities‘(likelihood, impact)4 

2018 global figures: Likelihood -3.51; impact-

3.05 

Fighting climate 

change 

 

 

Mitigating the impacts of Climate Change:  

 SDG Indicator 13.1.2: # of deaths, missing per-

sons and persons affected by disaster per 

100,000 people per GT2.0 Demo Case coun-

try5  

Not available 

Efficient use of re-

sources 

 Environmental performance6 Not available 

Quality of natural re-

sources/fighting pol-

lution (water, soil, air, 

etc.) 

 Quality of specific natural resources7 Not available 

 % of people reporting to be satisfied with the 

quality of local water8  

Not available 

 Average concentration of particulate matter 

(PM2.5) in the air8  

Not available 

 Net ecosystem productivity measured by CO2 

sequestration or release (in g/m2)9 

Not available 

Biodiversity of flora, 

fauna and landscapes  

 Threatened species as % of known species10, 7 Not available 

Environmental risks 

 

 

 Perceptions of environmental risks (likeli-

hood, impact)4  

2018 global figures: likelihood 3.77; impact 3.46 

 Perceptions of extreme weather events (likeli-

hood, impact)4 

2018 global figures: Likelihood 4.4; Impact 3.97 

 Perceptions of climate change (likelihood, 

impact) 4  
2018 global figures: likelihood 3.83; impact 3.78 

 Perception of water crises (likelihood, im-

pact) 4 
2018 global figures: likelihood 3.57; impact 3.71 
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9 Baseline for assessing economic impacts (supply side) 

As outlined above in Section 3.2.1, the GT2.0 Impact Assessment is aimed at assessing the economic out-

comes and impacts that can be associated with the implementation of the GT2.0 Demo Case observatories 

and the project at large. It distinguishes between the economic outcomes for the demand side of COs, 

e.g. for public sector organizations benefitting from a given Demo Case CO and the supply side of COs, i.e. 

for providers of CO solutions and expertise to implement a Demo Case CO.   

Here we present the baseline situation of the supply side of COs in 2016 (captured from the 14 GT2.0 

partners as detailed in section 3.1) which will serve as the reference point against which we will compare 

subsequent findings (to be undertaken by task T1.6). Given the confidential nature of some of the re-

sponses (e.g. annual turnover), only selected items are reported on here. The responses for the remaining 

items are kept confidential but will be used to calculate the changes to be reported on in D1.12 (due 

August 2019). The responses for all GT2.0 partners have been anonymised. 

9.1 Baseline for company growth 

In this section, we report on the baseline situation of the GT2.0 partners in terms of the number of jobs 

they had at the start of the GT2.0 project, the number of clients they had in the CO business and the 

number of relevant products/services for CO provision that they respective organisations provided in 

2016. 

The number of jobs at the partner organisations that were directly related to the enabling technologies 

for COs and to the topics of the GT2.0 Demo Cases (in 2016) are presented in Figure 13. Not all of the jobs 

reported here are full time positions nor focused fulltime on CO-related topics. Overall, at the start of the 

GT2.0 project in 2016, the research and academic partners presented a stronger manpower on COs than 

the SME/industry partners or the NGOs in the consortium.  

 

 

Figure 13 Jobs directly related to enabling technologies for COs and to the topics of the GT2.0 demo case(s) (2016) 

Figure 14 presents the number of clients that the GT2.0 partners had in the CO business in 2016 which 

shows that six of the GT2.0 partners had two or more clients. The same figure presents the number of 
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products or services relevant for CO provision which the GT2.0 partners had on offer at the start of the 

GT2.0 project. More than half the GT2.0 partners (9 in total) had two or more such products or services 

on offer in 2016. 

 

Figure 14 Number of clients in the CO business; number of relevant products/services for CO provision (2016) 

9.2 International trade & investment 

In the international trade and investment dimension of the economic outcomes of GT2.0, we consider the 

number of international clients in the CO business, the specific customer segments whom the GT2.0 part-

ners served in 2016 and the level of their investments in CO.  

Regarding the number of international clients that the GT2.0 partners had in the CO business in 2016 (see 

Figure 15), this can be considered reasonably limited, with only 6 of the GT2.0 partners having two or 

more international clients. Nevertheless, all three partner categories (research/academia, SME/industry 

and NGO) had links into the international CO client base. 
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Figure 15 Number of international clients in CO business (2016) 

The specific customer segments that various GT2.0 partners served in 2016 related to COs are listed in 

Table 7. This shows that, perhaps not surprising given the nature of Cos, many of these customer segments 

are in the public sector (local, regional and provincial levels of administration), although some diversity in 

terms of the range of different segments (education, NGOs, media companies) is also evident. 

Table 7 Specific customer segment(s) served related to COs (2016) 

GT2.0 Partner ID Customer segments served related to COs 

Research/academia 1 Mainly public agencies, also private and non-profit organisations 

Research/academia 2 Provincial administration 

Research/academia 3 N/A 

Research/academia 4 Local authorities 

Research/academia 5 
Primary education, further education (university), families, middle-to high in-
come members of society and retirees 

SME/industry 1 N/A 

SME/industry 2 Regional governments and Media companies  

SME/industry 3 Water board and municipalities 

SME/industry 4 None 

SME/industry 5 Media monitoring and survey processing 

SME/industry 6 Water managers, county governments, researchers, media, education 

NGO 1 N/A 

NGO 2 N/A 

NGO 3 N/A 
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The GT2.0 partners’ investment in COs in 2016 (such as co-financing CO projects, investing in related R&D) 

is presented as a share of their annual turnover (see Figure 16). It shows that one SME/industry GT2.0 

partner was investing 40% of its annual turnover in COs, whereas only six other partners (mostly also 

SMEs/industry) were investing (but less 5%) and the remaining half of the consortium reported not in-

vestment in COs at all for 2016. 

 

 

Figure 16 Investment in CO/annual turnover (2016) 

 

9.3 Innovation & Research 

The innovation and research dimension of the economic outcomes we consider includes intellectual prop-

erty rights (IPRs) related to COs and enabling technologies and the scope of involvement of the GT2.0 

partners in CO projects.  

In terms of IPRs (patents, trademarks, copyright, other know-how rights), only three GT2.0 partners re-

ported to be holding IPRs related to COs and enabling technologies in 2016 (2 partners one IPR and one 

partner two IPRs). 

Regarding the GT2.0 partners‘ involvement in CO projects in 2016 that provided them the chance to gen-

erate relevant knowledge, insights and technology, Figure 17Error! Reference source not found. presents 

both the number of CO projects each partner was involved in and the overall budget per partner for these 

CO-related projects. This shows that half the consortium was involved in three or more CO projects, with 
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the research/academic partners holding the largest overall budgets (summed up across their various CO 

projects). 

 

Figure 17 Involvement & budget in CO projects (2016) 

Note: the value reported by Research/academia partner 5 lies outside this figure (€5.4m). 

9.4 Competitiveness 

The economic outcomes in terms of competitiveness includes consideration of the GT2.0 partners’ value 

propositions related to COs and enabling technologies and the number of revenue streams for CO-related 

value proposition;  the type and range of market segments served (not just those related to COs); and the 

partners’ networks in terms of partners for COs and enabling technologies. 

With respect to the specific value propositions for COs reported by selected GT2.0 partners, these include 

knowledge-based, technology-based as well as service-oriented value propositions (see Table 8Table 8 

Value propositions related to COs and enabling technologies (2016). The number of different revenue 

streams for the CO-related value propositions that were reported by the GT2.0 partners was very limited 

(two revenue streams (4 partners), only one revenue stream (6 partners) and none at all (4 partners)).  
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Table 8 Value propositions related to COs and enabling technologies (2016) 

GT2.0 Partner ID Value proposition 

Research/academia 4 
Provision of the social and technical approaches and tools as well as subject 
knowledge for implementing participatory environmental governance. 

Research/academia 5 

We create knowledge and inspire action through hands-on science and envi-
ronmental engagement. This is backed up by credible science and strong 
partnership working. 

SME/industry 2 

Our deep domain knowledge in strategic consulting including participation, 
open government, etc. combined with our specific technological components 
VueForge Sense & Think 

SME/industry 3 Mobile phone application, portal with apps and dashboards 

SME/industry 5 
Improved outreach to non-participant members of the (writing) general pub-
lic and aggregation of news items of relevance  

NGO 3 

Improved weather forecasts with citizens’ input (which will lead to trust and 
use of information) could lead to up to 30% increment in production if all 
other factors of production are held constant and could also help reduce 
losses due to drought. 

The general market segments that the GT2.0 partners served in 2016 (see Table 9) is very diverse and 

extends considerably beyond the customer segments that were served for COs alone (cf. Table 7). This 

held for all three GT2.0 partner categories (research/academia, SME/industry and NGO). 

Table 9 Market segments that GT2.0 partners served (2016) 

GT2.0 partner Market segment served 

Research/academia 1 Mainly public agencies, also private, non-profit and research organisations 

Research/academia 2 N/A 

Research/academia 3 N/A 

Research/academia 4 Public sector (local authorities) 

Research/academia 5 
Academic institutions, community groups, applied research institutes and 
statutory bodies 

SME/industry 1 Governments, water boards and consultancies 

SME/industry 2 

Our company provide services to key players in: Aerospace and Defence; 
Public Sector; Automotive, Infrastructure and Transport; Biotechnology, 
Pharmaceutical and Health; Energy and Industry; Rail; Financial Services; Tel-
ecom, Media and Services 

SME/industry 3 
Water boards, municipalities, national government, international water au-
thorities 

SME/industry 4 Supra national organizations, local public bodies and private sector 

SME/industry 5 market research, media analysis  

SME/industry 6 Research organisations, government, NGOs, private sector 

NGO 1 N/A 
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NGO 2 Mainly international development projects 

NGO 3 
Mining and Minerals, Agriculture (Farmers), Government and Education 
(Schools) 

 

The respective networks of the GT2.0 partners in 2016 is captured in Figure 18 which indicates the number 

of partners each GT2.0 partner had for COs and the enabling technologies (excluding the GT2.0 partners). 

This shows that the research/academia partners had wide-ranging networks (with up to 50 CO-related 

partners) compared to the SME/Industry and NGO partners in the consortium. 

 

 

Figure 18 Number of partners for COs and enabling technologies (2016) 

 

 

  



Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

44 

 

10 Conclusions 

This report has mapped the baseline situation for the subsequent impact assessment in terms of social, 

economic, institutional and evironmental outcomes and impacts per Demo Case and for the Ground Truth 

project at large. The current version of the document presented the baselines situation for the six GT2.0 

Demo Cases. 

We conclude this report with some key observations as well as an indication of the next steps. 

Key observations: The outline of the baseline situation of the Demo Cases has highlighted the diversity of 

the different cases in terms of social and institutional set up in which the respective COs are being em-

bedded, while stressing similarities in terms of the economic situation as well as the demand side for COs 

is concerned: in most cases, the interviewed stakeholders currently rely on external expertise to under-

taken their respective organisation’s functions. Some, but far fewer, mention the importance of data from 

sources external to their own organisations.  

Regarding the current in-situ monitoring networks in the Demo Cases, those in Belgium and Sweden have 

a number of in-situ stations for their corresponding variables of interests that are available online. The 

Demo Case in The Netherlands also has an advanced monitoring network, but only part of the data is 

available online. No in-situ networks were identified for the Demo Cases in Spain and Zambia, due to the 

variable of interest to be measured, namely phenology and governance processes, respectively. 

On the supply side of COs, this report has highlighted that are the start of the GT2.0 project, the academic 

partners in the consortium had a stronger CO knowledge base and CO-related projects than the SME/in-

dustry partners. Subsequent measurements will indicate the extent to which this may change during the 

course of the project (and of course due also to factors other than the existence of GT2.0). 

Methodologically, the baseline analysis has been undertaken using consistent and coherent data collec-

tion instruments, implemented by the respect Demo Case leaders‘ organisations not all of whom have 

social science expertise at hand. This has resulted in some of the data being less reliable than anticipated 

and aimed for.  

Next steps: The preparations of the following round of data collection for the impact assessment will be 

prepared, taking into account the lessons learned during the data collection for the baseline. While some 

questions may need to be clarified with additional prompts, careful interviewer selection will be also be 

done to ensure high quality data. As during the first round of data collection, this will be supported by one 

on one online sessions with the interviewers. 
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Annex 1 Summery of the Economic Impact Assessment interviews (the demand side) 

Belgium Demo Case 

Interviewee's organiza-

tion 

What is the core 

business of your or-

ganization? 

What is the total 

number of employ-

ees of your organiza-

tion? 

In your organization, 

how many jobs are 

currently directly re-

lated to the issue? 

What is the nature 

of these jobs? 

What are the exter-

nal inputs that your 

organization needs in 

order to perform its 

function? 

What are the current 

costs for these in-

puts? 

How easily available 

are these external in-

puts? 

Environmental Action 

Group Mechelen Zuid 

Involved in air meas-

urements in Meche-

len-south.  

Has collaborations 

with doctors and 

pharmacies 

All volunteers 

They have a daily 

management of 4 

people - - 

at this time they 

don't have inputs 

(grants were termi-

nated) 

No exact idea 

Printing costs, elec-

tricity, publication... 

(most of these costs 

are paid by himself) 

They are very diffi-

cult to obtain 

vzw 

Omgevingsfilosofie, 

Member Env Advisory 

Board 

Involved in research 

about the impact is 

of human behavior 

on the environment  

 

No Employees, 75 

associate members - - 

Income from lectures 

and making analysis 

In the past there 

were staff costs 

Now it's mainly the 

cost of renting space 

(place for meetings 

...) 

Input is difficult to 

access. Everything is 

done on the basis of 

voluntary initiatives 

Technopolis 

Performing science 

communication on all 

sorts of topics 85 

Can't give an exact 

amount (many jobs 

are indirectly related 

to air quality and 

noise) - 

The input comes 

from the Flemish 

government. 

In addition, Technop-

olis works together 

with various educa-

tional institutions 

and companies 

There are no costs 

directly related to 

these inputs 

These external in-

puts ae free and eas-

ily available for Tech-

nopolis 
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President Env Adv 

Board 

Promotion of healthy 

living and gardening 

At the Flemish level, 

the organization has 

about 15 employees No idea No idea 

The external data is 

usually derived from 

the Flemish Govern-

ment (and they also 

receive operating 

funds from the Flem-

ish Government) No direct costs 

Most external inputs 

are well available 

through agencies 

such as the Flemish 

Environment Society. 

Member Environmen-

tal Advice Board, Cul-

tural Advice Board 

Mechelen, Cyclist Or-

ganisation Flanders 

Environmental mini-

toring and manage-

ment. 

Promoting the use of 

bike and improving 

the infrastructure for 

that 

Cyclist Union Meche-

len: Volunteers only 

(National: 8 full-time 

units) 

Nature Spot Meche-

len: Volunteers Only 

(National: +/- 200 

employees) 

Can't give an exact 

figure - 

 

External input de-

rived from compa-

nies and govern-

ments. 

No idea (but these 

costs can be reduced 

by all kinds of part-

nerships or by sim-

plifying the political 

landscape in Bel-

gium) well available 

Member Env Adv Board 

- Discussing environ-

mental issues 

- giving advice to the 

city council 

No employees (In to-

tal, there are 20-30 

members in the envi-

ronmental council) - - 

For more complex 

matters some expert 

are asked to give 

more information 

about the certain 

topic.  

These are well 

available 
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Dutch Demo Case 

Interviewee's organization What is the core 

business of your or-

ganization? 

What is the total 

number of employ-

ees of your organi-

zation? 

In your organization, 

how many jobs are 

currently directly re-

lated to the issue? 

What is the nature 

of these jobs? 

What are the exter-

nal inputs that your 

organization needs 

in order to perform 

its function? 

What are the cur-

rent costs for these 

inputs? 

How easily availa-

ble are these exter-

nal inputs? 

Water board Rivierenland & 

Fire department 

Monitoring dikes 

and different wa-

ters. I also worked 

with GIS-systems 

during my time at 

the water authority. 

About 50 6 One management 

role. Supervisors 

are either MBO or 

HBO educated. 

Hiring consultancies 

and experts 

As an example of a 

project that could 

be outsourced is 

the construction of 

a new water pump 

station. Such a 

project costs a 

couple hundred 

thousand euros. 

The area here is not 

calculated to relia-

ble data, I think. I 

find this hard to an-

swer for the rest of 

the Netherlands. 

Altena 

natuurbeschermingsvereniging 

I am a member of 

the board at nature 

preservation organi-

sation Altenatuur. 

There are different 

taskforces commit-

ted to help nature, 

and enable a 

healthy environ-

ment and try to 

make the area en-

ergy-neutral. 

8 Hard to say Volunteers External contribu-

tions include being 

invited to different 

meetings. Contribu-

tions from volun-

teers as well as 

farmers who work 

with us are getting 

more valuable every 

year.  

I cannot provide a 

precise number. 

Mainly funds from 

‘Brabants Land-

schap’ and contri-

bution from the as-

sociation. The yield 

of the contribution 

can be seen as 

‘easy to gain’. The 

subsidy from ‘Bra-

bants Landschap’ 

was not as easily 

obtained, we 

fought for that. 
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Bestuur Waterschap 

Rivierenland 

Ensuring dike pro-

tection and provid-

ing a sufficient 

amount of clean wa-

ter. Making sure 

dikes are safe and 

providing enough 

clean water. 

About 700. 500 This varies. I could 

not say without a 

doubt. 

We often make use 

of data and are de-

pendent on public 

opinion as well. This 

is valid for the entire 

organisation. 

The total budget of 

the organisation is 

approximately 160 

million euro. This 

does not only con-

cern employees di-

rectly involved in 

local floods. The 

larger part of this 

budget is used for 

the ensurance of 

the safety of dikes. 

Water authority 

Rivierenland has ci-

vilians pay extra 

taxes. For 90% dike 

protection is fi-

nanced by the na-

tional government. 
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Spanish Demo Case 

Interviewee's organiza-

tion 

What is the core 

business of your or-

ganization? 

What is the total 

number of employ-

ees of your organiza-

tion? 

In your organization, 

how many jobs are 

currently directly re-

lated to the issue? 

What is the nature 

of these jobs? 

What are the exter-

nal inputs that your 

organization needs in 

order to perform its 

function? 

What are the current 

costs for these in-

puts? 

How easily available 

are these external in-

puts? 

CREAF Research more than 100 more than a half junior, medior, 

senior position 

funding, equipment, 

expert knowledge 

aproximately 5 

million euros 

most of these inputs 

come from highly 

competitive projects, 

local, national or EU 

Museu de Ciències Na-

turals de Granollers 

Museum of natural 

history 

6 2 senior postions We need funding 

from the Govern-

ment to carry out our 

research, and collab-

oration with scien-

tific teams 

The estimated costs 

of the projects in-

volved in data collec-

tion (that can be 

used in phenological 

studies) are of ca. 

110,000 € each. 

For one of the pro-

jects we've obtained 

enough funding in 

the last 15 years, but 

for the other project 

funding has been 

very limited. 

CREAF Research and 

knowledge transfer 

196 None directly to phe-

nology, near 120 to 

climate change im-

pact 

Researchers, techni-

cians, consultants 

and campaign staff. 

All levels, as there 

are senior research-

ers and pre-doctoral 

students. 

Expert knowledge 

and funding (for the 

whole organization) 

4.96 milion euros 

budget 

Most of the funding 

is obtained through 

participation in com-

petitive calls for 

funding, so only a 

few part of the 

budget comes from 

direct subsidy, and 

this is used mostly 

for covering the ad-

ministrative staff and 

equipment. 
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Meteocat Meteorological and 

climate studies 

70 Climate (4+1), 

Phenology (3) 

1 senior, 2 Technical 

superior 

Funding, observatory 

network 

- Provide minimal in-

frastructure to the 

citizens 

ICHN Non governmental 

organisation. volun-

teers. Promote 

knowledge about na-

ture, protection of 

nature, and dissemi-

nation 

1000 associates Exclusive about the 

topic --> 0. But part 

of many projects 

senior "Volunteers ready to 

give their own time 

A minimum eco-

nomic basis 

Funding" 

Time Not imposible, but 

not easy 

Institute of Marine Sci-

ences & CREAF 

Research 10000 Difficult to answer 

(many research 

groups involved) 

provably > 300 

A wide range from 

junior to senior 

Funding and 

equipment 

For a research pro-

ject from 100 to 

1000 K€ 

Getting funds is be-

coming more and 

more complicated 
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Swedish Demo Case 

Interviewee's organiza-

tion 

What is the core 

business of your or-

ganization? 

What is the total 

number of employ-

ees of your organiza-

tion? 

In your organization, 

how many jobs are 

currently directly re-

lated to the issue? 

What is the nature 

of these jobs? 

What are the exter-

nal inputs that your 

organization needs in 

order to perform its 

function? 

What are the current 

costs for these in-

puts? 

How easily available 

are these external in-

puts? 

Dunkern community Dunkern is a commu-

nity; it consists of a 

group of 5-6 people 

who are interested in 

keeping the good 

health of the water in 

the lake Dunkern and 

slowing down the 

degradation and con-

tamination of the wa-

ter in the area. 

 

6 people are part of 

the community. 

Within the commu-

nity there is a limnol-

ogist. The group has 

contacts with other 

stakeholders like 

Miljökontoret i 

malmköping. 

Dunkern community Dunkern is a commu-

nity; it consists of a 

group of 5-6 people 

who are interested in 

keeping the good 

health of the water 

in the lake Dunkern 

and slowing down 

the degradation and 

contamination of the 

water in the area. 

 

6 people are part of 

the community. 

Within the commu-

nity there is a limnol-

ogist. The group has 

contacts with other 

stakeholders like 

Miljökontoret i 

malmköping. 
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Kenya Demo Case 

Interviewee's organiza-

tion 

What is the core 

business of your or-

ganization? 

What is the total 

number of employ-

ees of your organiza-

tion? 

In your organization, 

how many jobs are 

currently directly re-

lated to the issue? 

What is the nature 

of these jobs? 

What are the exter-

nal inputs that your 

organization needs in 

order to perform its 

function? 

What are the current 

costs for these in-

puts? 

How easily available 

are these external in-

puts? 

Kenya Meteorological 

Department (Both na-

tional & County) 

Meteorological ser-

vices (forecasts, now-

casts, and climatol-

ogy products) 

600-700 nation wide All jobs are indirectly 

related 

We have meteorolo-

gists, management 

staff, admins, com-

munication, and IT 

staff 

Expansive observa-

tion network 

Powerful processing 

systems (computers)  

Powerful delivery 

systems (channels to 

deliver the results to 

the customers and 

citizens) 

500,000 KSH (for the 

department I am 

working in) 

Technology is chang-

ing very fast so the 

technical basis is 

there, financially, 

however, it may not 

be very easy 

Sand River WRUA / Lo-

cal Maasai 

Our core business is 

training community 

on water usage and 

how to use and har-

vest water. WRUA is 

a national body 

under WARMA 

We do not have any 

paid employees, it is 

a volunteer activity. 

We have 200 

members. 

Perhaps the most ac-

tive members who 

are about 50 out the 

200 

Developing capacity 

within communities, 

a training them on 

water usage and 

how to use and har-

vest water 

We are just volun-

teers, I have no clue 

no clue no clue 

Mara Guide It provides tour guide 

services. This is an 

organization estab-

lished by many tour 

guides.  

Around 200 All of them are re-

lated to biodiversity 

and tourism, but not 

per se biodiversity 

management. 

We are tour guides 

and tour operators. 

We have an office 

with permanent staff 

(chairman, treasurer, 

secretary, etc.). The 

external inputs are 

perhaps our own 

cars. 

It depends, I have no 

idea. 

There are more than 

200 tour guides, so I 

would say very 

much. 
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MMWCA MMWCA is a re-

gional organization 

with that represents 

the conservancies 

around the Maasai 

Mara National Re-

serve. 

About 20-22 All jobs are related to 

biodiversity manage-

ment, but support 

staff (e.g. finance, lo-

gistics, etc. that are 

around 8 people ) are 

not perhaps directly 

related 

We are wildlife 

conservationists 

USAID supports 

strengthening the 

conservancies, infra-

structure, equip-

ments. 

We sometimes also 

need expertise that 

we don't have within 

the MMWCA 

We need money for 

consultancies, and 

also for construction 

work, etc. 

It is not difficult. 

However, sometimes 

we are constrained 

with finances.  

Ole Tipis Girls Sec. 

School 

It is a secondary 

school, and its core 

business is educa-

tion. It provides edu-

cation for almost 900 

students. 

50 (35 teachers and 

15 administration 

and office staff) 

Not directly, but the 

geography teachers 

(there are 2), edu-

cate students about 

the effect of vegeta-

tion detoriation on 

animals and people's 

livelihoods 

Geography teachers We do not have any 

external inputs. The 

school is entirely 

funded by the Ken-

yan Government 

There are no 

externalities 

There are no 

externalities 

Maasai Mara 

University 

Education, research, 

and community out-

reach 

About 600 We have more or 

less 50 jobs (35 in my 

department) that are 

somehow related to 

education about bio-

diversity manage-

ment. Maybe this 

figure is around 150 

for livelihoods.  

130-140 teachers; 

the rest are admin, 

lab, registry, and 

hostel staff 

Resources such as 

technical expertise 

(like GIS) and capital. 

We request these 

from the county gov-

ernment and NGOs 

(e.g. WWF) 

I have no clue It is not easy to an-

swer. Sometime we 

need expertise from 

other organizations, 

but they tend to pri-

oritize their re-

sources. 
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Friends of Maasai Mara We are a community-

based organization 

that focuses on cre-

ating awareness and 

the culture of toler-

ance within the com-

munity. We also try 

to be the voice of 

community for the 

authorities. 

We have 4 full time 

employees, and up to 

30 volunteers (this 

differs throughout 

the year) 

All jobs are directly 

related to biodiver-

sity management, 

and also directly and 

also to the liveli-

hoods of the commu-

nities 

Management and 

coordination, fund-

raising, expert ad-

vice, communica-

tion, and for pro-

jects, mostly volun-

teers 

It is very difficult to 

raise fund for our or-

ganization. Most of 

the funding goes to 

big or old organiza-

tions.  

The more funding 

we have, the more 

activities we can 

conduct. There is ba-

sically no limit to 

this. 

It is very difficult to 

attract funds 

County government  Department of Envi-

ronment and Natural 

resources is basically 

in charge of every-

thing related to envi-

ronmental manage-

ment and conserva-

tion, except tourism. 

There are 45 employ-

ees in our depart-

ment 

Rather than 10-15 

admin and support 

staff, other jobs are 

directly related to 

both biodiversity 

management and 

livelihoods 

We have personnel 

focused on forestry, 

energy, environ-

ment, and water. 

These are basically 

our office staff. We 

have a different de-

partment for rangers 

(about 100-150) that 

are officers on the 

ground. 

We receive a lot of 

help from other de-

partments within the 

county government, 

and also other organ-

izations. We seek ex-

pert advice on differ-

ent issues, e.g. for 

writing an environ-

mental bill. We also 

look for source of 

funding and consult-

ants for our projects.  

It depends, and is 

different for differ-

ent projects. I can 

give an example of a 

waste management 

project that required 

200 thousand $. 

Attracting money is 

always a challenge, 

but a lot of organiza-

tions want to work 

with the county gov-

ernment and that 

makes things much 

easier.  
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Friends of Maasai Mara Wildlife and environ-

mental conservation; 

we are a community-

driven initiative. We 

work with communi-

ties, volunteers, cor-

porate (e.g. lodges), 

and authorities to 

promote conserva-

tion. 

We have 3 paid em-

ployees, and over 11 

volunteers 

Biodiversity is the na-

ture of our organiza-

tion, and all jobs here 

are directly related 

to it. We also focus 

on livelihoods 

through creating 

awareness, school 

programs, engaging 

women in economic 

activities.  

The three paid posi-

tions are CEO, secre-

tary of the board, 

and community liai-

son). The volunteers 

have communication 

and advocacy roles. 

They go to schools 

and communities, 

and form campaigns 

in support of our ac-

tivities. We also use 

the help of volun-

teers for wildlife 

monitoring and data 

collection (e.g. bird 

watching) 

We have a number 

of challenges that re-

quire external inputs:  

1- We need a data-

base platform to up-

load information, or 

where we can get 

the data from 

2- We need to build 

capacity within our 

organization (espe-

cially on how to raise 

funds, and publish) 

3- We need logistics 

as we are located in 

a remote area 

4- We need a com-

munication line to 

reach the community 

5- We need funds 

The overall budget 

of our organization is 

11 million Ksh for a 

year, but I have no 

idea how much is 

the cost of these in-

puts 

They are available if 

money is there. Our 

major issue is with 

having enough funds 

Narok County 

Government 

The county govern-

ment is involved in 

management of al-

most all aspects of 

county issues, but 

our department is in-

volved in manage-

ment of environ-

ment, forest, and wa-

ter resources within 

the county  

40-50 employees in 

our department 

Based on our areas 

of activity all jobs are 

related to either bio-

diversity of liveli-

hoods 

Management (i.e. 

Department head, 

and deputies). Most 

of the employees are 

office employees 

specialized in differ-

ent areas. We also 

have administrative 

staff. 

We need expertise, 

equipment, and fi-

nancial resources for 

different activities. 

E.g. expertise from 

the KWS rangers  

Financial resources 

may come from pro-

jects and donors, but 

I don't have a figure 

how much they ex-

actly cost. In another 

example a part of 

funds needed for 

management of the 

Mau Forest comes 

from a national or-

ganization called 

Kenya Water Tower 

Agency 

I think the support 

from the national 

government is not 

very difficult to get, 

and there is a good 

collaboration be-

tween national and 

county government. 

Financial resources 

are however limited 

and most of the time 

difficult to get 
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Annex 2 Belgium Demo Case 

Respondents in the Belgium Demo Cases 

In total 43 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

CO core-design group, and the general public in this Demo Case. The majority of the interviews were 

conducted face to face, and a few interviews were also conducted over the phone. The following pie chart 

shows the percentage of respondents per age group for this Demo Case. 

 

 
 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. The low representation of the young respondents in this sample is partly due to the 

misrepresentation of the lower age categories in the CO co-design group, and partly due to the fact that 

there were not much willingness from the members of the general public in these age groups to partici-

pate in the interviews.   
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Participation 
Geographic scope 

Flanders is a densely populated area (close to 500 inhabitants /Km2) in Belgium, and almost 20% of its 

surface area is built-up environment. This has degraded the environmental quality of life for the Flemish 

citizens especially in urban areas. The GT2.0 Belgium Demo Case focuses on the issue of environmental 

quality of life in the City of Mechelen that is an urban area with a population of 8566519 in the Province of 

Antwerp. This city is located between Brussels and Antwerp; two other major urban and industrial cities 

in Belgium. More specifically, the GT2.0 Belgium Demo Case focuses on the air quality and noise pollution 

aspects of the environmental quality of life in Mechelen.  

 

 

 

 

 

 

 

 

 

 

 

 

 

19
 Based on the 2017 official statistics provided by the Statistics Belgium (STATBEL): http://statbel.fgov.be/sites/default/files/files/docu-

ments/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls 

http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls
http://statbel.fgov.be/sites/default/files/files/documents/bevolking/5.1%20Structuur%20van%20de%20bevolking/Wettelijke_bevolking_per_gemeente_2011_2017.xls


Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

61 

 

The location of the City of Mechelen in Belgium20 

 
 

Environmental quality of life related to air quality and level of noise is a dynamically changing issue in 

urban environments that need to be studied at the local level. The respondents from the regulatory enti-

ties believed that there is a lot of reliable data and information available about air quality and noise levels 

in Mechelen and at the Flemish levels, and maybe the quantity of the available data could be improved.  

The expert advisers and the members of the CO co-design group however believed that the available data 

is not spatially or temporally sufficient. They mentioned there is little or no data available about air quality, 

and if the data is available, it is for a larger scale such as the Flemish level.  Here is how one of the expert 

advisers depicted the situation; "the city of Mechelen had a measuring location, but it has disappeared. 

This measuring site has provided reliable data, but 1 measuring location is certainly not enough to map 

the entire air quality of Mechelen. There are for example too little data about the air quality in the down-

town of Mechelen". The issues of reliability and accessibility of such data was also mentioned; for example 

a respondent from the CO co-design group mentioned "the available noise data is not reliable at all", and 

another respondent from the same group stated that "the city of Mechelen blocks certain information 

from the public".  

 
Participant groups 
 

The respondents from the regulatory entities were asked to identify the stakeholders who are currently 

involved in the decision making and policy making processes regarding air quality/noise pollution in Mech-

elen. The respondents could not easily distinguish between policy makers and decision makers and there-

fore the responses for these questions were more or less the same. 

Identified stakeholders included the (Environment, Nature and Energy Department of the) Flemish Gov-

ernment, City council of Mechelen, and the Flemish High Council for Spatial Planning and Environment 

(VHRM). Moreover, nature associations, research institutions, and neighbourhood Committees were also 

 

20
 Source: https://commons.wikimedia.org/wiki/File:Map_of_Mechelen_in_belgium-viol-reddot-t.png 

https://commons.wikimedia.org/wiki/File:Map_of_Mechelen_in_belgium-viol-reddot-t.png
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identified as stakeholders who might be able to influence the decisions and policies regarding air qual-

ity/noise pollution in Mechelen. 

 
Efforts required to participate 
 

Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think are need for their participation in the decision making processes about air quality and/or 

noise pollution in Mechelen.   

Respondents from the regulatory entities believed they are already involved in the decision making pro-

cesses about these issues, and the only requirement for them is actually more time to focus on topic like 

air quality and noise pollution. 

Time, measuring devices, and financial means (e.g. to purchase these tools) were the indicated require-

ments by the expert Advisors. 

Time and efforts required for attending meetings (e.g. with other citizens), studying and gaining infor-

mation about these topics, and writing letters to the City Council and to the presidents of political parties 

were among the elicited efforts and requirement by the CO co-design group. Moreover, availability of 

financial resources required for purchasing computers, tablets or paying for Internet and electricity bills 

was also mentioned as facilitating factors for their participation. 

The majority of the respondents from the general public (i.e. 14 respondents) didn't have any idea about 

the efforts required to participate in the decisions. Some of these respondents also mentioned they basi-

cally have no interest to participate. Time was the most frequently elicited factor by the respondents from 

this group. Respondents mentioned they need a lot of time to participate in consultation meetings, and 

several respondents mentioned they need to 'free their time' to do so. Knowledge self-efficiency (one's 

perception about having enough knowledge for participation) was also among the most frequently men-

tioned factors that could affect their participation; many respondents believed they need to develop more 

expertise on air quality and noise pollution for example by doing literature research, field work (e.g. to 

collect data and evidence to show to the decision makers), following additional courses to obtain more 

information on the subject, or talking with other citizens to obtain more information. Moreover, financial 

resources needed for buying measuring devices for air quality and noise pollution monitoring was also 

mentioned a prerequisite for participation by a couple of respondents. 

 
Communication paradigm 
 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others and the frequency of use of each channel. This question helped mapping the 

most prominent means of communication among the respondents in this Demo Case. The following bar 

chart shows the summary of the answers to this question. Communicating via email and face to face (e.g. 

daily bilateral discussions with others or participation in meetings) were the two most frequently men-

tioned and used means of communication in this Demo Case. 
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Most frequently used communication channels in the Belgium Demo Case 

 
 

Next, the interviewees were asked whether or not they communicate about air quality and/or noise pol-

lution in Mechelen with others, and if yes with whom, and how? The purpose was to understand the 

current status of communication and information sharing about the specific issues in focus of this Citizen 

Observatory (i.e. air quality and noise pollution).  

All respondents from the expert advisors, regulatory entities, and the CO core-design group mentioned 

that they communicate about air quality and/or noise pollution in Mechelen. Respondents from the reg-

ulatory entities indicated that they communicate about this issue both internally (e.g. with colleagues at 

the city council during internal meetings), and externally (with other individuals and organizations e.g. the 

Flemish level government or relevant stakeholders at the local level such as residents). Expert advisors 

mentioned they mainly communicate about these issues (especially about noise pollution) face to face, 

and with friends and family. The members of the CO core-design group mentioned they generally com-

municate about air quality and/or noise pollution with anyone who is interested in these topics in meet-

ings, or using other channels such as websites. Moreover, one of the respondents who work as an advisor 

on Environmental issues mentioned that she communicates about these issues for work purposes in 

meetings, over the phone, and by email. 

The majority of the respondents from the general public (23) mentioned they do not communicate about 

air quality and/or noise pollution at all, mainly because they were not interested in the topic or they didn't 

feel the need to communicate about this issue. For example one of the interviewees from this group 

mentioned "if I was affected by noise pollution or a bad air quality, I would talk about it with other, but 

currently I am not". The few respondents from the general public who mentioned they communicate 

about these issues indicated that they mainly communicate face to face with family, friends, neighbours, 

and colleagues (e.g. at neighbourhood meetings). A few respondents also mentioned they communicate 

with the city council and the environmental advisory board in Mechelen via email. 

Lastly, the respondents were asked to indicate their preferred channels for communicating about air qual-

ity and/or noise pollution in Mechelen. This question was designed to help prioritize the preferred com-

munication channels from the users' point of view. Furthermore, it also helped capturing the preferred 

channels of communication for those respondents who did not already communicated about air quality 

and/or noise pollution at all. The following bar chart summarizes the answer to this question. Based on 

this figure the most preferred channel of communication among the respondents about air quality and/or 

noise pollution was face to face. It should be mentioned that a large number of respondents from the 

general public (12) did not provide an answer for this question. This was mainly due to the fact that they 

did not find this topic interesting at all and they could not imagine themselves communicating about air 

quality and/or noise pollution. 
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Most preferred channels of communication in the Belgium Demo Case 

 
 
 
Communication & decision mode 
 

Interviewees were asked to explain in what ways (if any) they are involved in the decision making and 

policy making processes regarding air quality and noise pollution, and how they do take part in such pro-

cesses. The answers provided by the respondents helped depict the mechanisms by which they interact 

with the decision making processes and the roles they play.  

All three respondents from the regulatory entities believed that they are involved in the decision making 

and policy making processes regarding air quality and noise pollution via their jobs and because of their 

technical expertise. The respondents were both from the regulatory entities at the Flemish level and also 

the local (Mechelen) level.  Two of the respondents were environmental experts at the Flemish admin-

istration, and thus were involved in policy making at the Flemish level (e.g. as a member of the Flemish 

Environmental Advisory Board). The third respondent was a municipal councillor in the city council of 

Mechelen and believed that he is involved in decisions that the city council takes through deliberation 

and negotiation, and because of his expertise.   

Two of the respondents from the expert advisors could not perceive any way by which they are involved 

in the decisions and imagined themselves at the receiving end of the decisions. On the other hand, a 

university lecturer from this group mentioned that he does a lot of policy-supporting work (both at na-

tional and local level) and perceived supporting policies both at the national and local levels via providing 

support (information and advice), and expressing his preferences to the policy/decision makers. 

Three interviewees from the CO core-design group could imagine ways by which they are involved in 

making policies or decisions about air quality and noise pollution. Two participants mentioned that they 

are involved by participation in campaigns and projects (e.g. the 'Meet in Mechelen' campaign in the 

Ground Truth 2.0 project), where they express their opinion, ideas, and preferences, and these discussions 

will hopefully have an effect on the current mechanisms of decision making. Another respondent also 

mentioned that he is involved by taking part in air quality and noise pollution observations (he mentioned 

that he has recently bought a decibel meter which he intends to use for collecting and sharing data with 

the citizens and decision makers). On the other hand, three of the respondents from this category be-

lieved they are not involved in the decisions at all and only hear about the decisions when they are made. 

None of the respondents from the general public could imagine any way by which they are involved in the 

decision making and policy making processes regarding air quality and noise pollution. 
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Power Dynamics 
Access to & control over data 
 

In order to understand the baseline situation with accessing data about air quality and noise pollution in 

Mechelen, the respondents were asked to express their opinion about the spatial and temporal availabil-

ity of air quality and noise pollution data and describe their personal experience with accessing such data 

(if they had any). They were also asked to name the organizations and individuals who (they think) have 

the required skills to analyse the data. Moreover, the respondents from the regulatory entities, and the 

expert advisors were also asked to identify the organizations and individuals who define the level of access 

to air quality and noise pollution data for different stakeholders. 

A number of respondents from the regulatory entities and the CO core-design group agreed that the cur-

rent situation of noise pollution and air quality data is not ideal, and it can be improved. With this regard, 

they mentioned that such data is not always available (the quantity of the data is not enough), and if 

available (e.g. via the Flemish Environment Society), the data is almost always not specific enough. More-

over, it was mentioned that the available data and information is not always accessible and it is difficult 

for citizens to find and understand the information easily. Conflictingly, three expert advisors believed 

that most of the data is made available to all stakeholders (e.g. via the website of the Department of 

Environment, Nature and Energy). The majority of the interviewees from the general public did not have 

any experience with accessing data about air quality and noise pollution, and they even didn't know where 

to find this data. A number of respondents from this group however indicated that this information is 

easily available and accessible via the internet, the Flemish Environmental Society and through mass me-

dia such as newspapers and TV; they also believed that the available data is reliable. On the contrary three 

interviewees from the general public mentioned the data is available, but it is difficult to access the data 

or the available data is not reliable.  

Respondents identified a number of organizations and individuals who are qualified to analyse data about 

noise pollution and air quality; this included city administrations and certain city services such as the En-

vironmental Service of the City of Mechelen, researchers, research institutes, and environmental action 

group (e.g. Mechelen Zuid and Natuurpunt). Moreover, the respondents from regulatory entities and ex-

pert advisors identified the city council and the Flemish environmental society as the main organization 

that collects data about noise pollution and air quality.  

 
Authority & power 
 

'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decisions regarding management of air quality and noise pollution in Mechelen.  

All respondents from the regulatory entities, mentioned that they exert influence on the decisions by 

providing advice/consultation; joining other colleagues or other organizations for decision making; or by 

having direct authority on the decisions because of their job. Two of the respondents from this group 

were environmental experts at the Flemish admin, and perceived having an influence on making policies 

the Flemish level because of their expertise. The third respondent from the Environmental Advisory Board 

of Mechelen mentioned that she transfers the concerns and questions of people to the city council and 

also has an advising/ consulting role. A number of interviewees from the CO core-group also believed that 

they have an influence on the decisions regarding management of air quality and noise pollution because 
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of their current or past membership in the Environmental Advisory Board. They mentioned that they pro-

vide advice or consult to the board and have good contacts with members of the city council. Moreover, 

an expert advisor from an environmental action group (Mechelen Zuid) believed that he has a communi-

cative influence which on public opinion (rather than policies and decisions) via publishing documents and 

information on the Facebook and the website of their environmental action group. Surprisingly, none of 

the expert advisors could perceive any influence on the decision making processes. Similarly, the majority 

of the respondents from the general public perceived no influence on the decisions. Only one respondent 

mentioned that he can have a minimal influence on the decisions via influencing public opinion (e.g. by 

talking to friends and relatives), which is an example of communicative influence in the Fung (2006) De-

mocracy Cube. 

 

Institutional setup 
Formal institutions and policies 
 

To identify the formal institutions and policies regarding managing air quality and noise pollution in Mech-

elen, the respondents were asked to identify the formal rules and strategies that govern the decision 

making processes related to these topics. Answering this question required a certain level of expertise 

and therefore this was only asked from the expert advisors and the respondents from the regulatory en-

tities. Generally speaking, the interview results helped identifying the formal institutions only to a very 

small extend, and basically no specific legislation or rules were mentioned by the respondents. The only 

two general answers were the policy for developing a low emission zone, and rules for emissions of com-

panies and individuals. 

In another question, all respondents were asked to express their opinion about the implementation of 

the rules, roles and responsibilities regarding the management of air quality and noise pollution in Mech-

elen. All respondents from the regulatory entities, and expert advisors believed that there are usually 

clear plans about how rules should be executed and the implementation is (very) strict, however one of 

the respondents believed that exceptions with this regards can always be found, but they are not that 

many. The majority of the respondents from the CO co-design group and the general public also believed 

that the rules and regulations are rather strictly implemented. Some respondents mentioned the fact that 

they have not suffered from noise pollution or poor air quality as a reason for their answer. Presence of 

the green party in the city administration was also mentioned as a factor that might ensure the strict 

implementation of the rules. Issuing fine for noisy motorcycles and strict implementation of rules regard-

ing noise level at the festivals were also among the specific examples provided by the interviewees. Other 

respondents, either did not have any idea about the implementation, or thought they are not strictly 

implemented for different reasons such as political influences of some companies or individuals. 

 
Informal institutions 
 

Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play when managing air quality and noise pollution in Mechelen.  

Respondents mentioned that Mechelen as a city with a lot of tourist attractions such as monumental 

buildings, pubs and concerts faces quite a number of challenges when it comes to managing air quality 

and noise pollution. Some traditions such as having concerts certainly affect the level of air quality and 

noise pollution in the city. One of the respondent gave another example of the traditions that conflicts 

with the efforts for managing noise pollution in Mechelen; "in the city of Mechelen they like cobblestones 
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roads. These roads, however, creates a lot of additional noise". Some recent developments such as a huge 

growth in the number of homes, and change in lifestyle choices (for example increasing use of cars) can 

also make addressing these challenges a more difficult task. However, having a city with a green image 

seems to be a value for a large number of respondents. This manifested itself in several answers such as 

'Mechelen a climate city', 'climate neutral city of Mechelen', 'a car-free town', or 'green image of the city 

of Mechelen'. Another identified example of norms that can help managing these issues is car sharing. 

 
Multilevel interactions 
 

In order to understand the hierarchy of authority between supranational, national, and local (sub-na-

tional) actors involved in managing air quality and noise pollution in Mechelen, respondents were asked 

to explain these multilevel interactions. Answering this question required a certain level of expertise and 

therefore this was only asked from the respondents from the regulatory entities. Generally speaking, the 

interview results helped identifying the hierarchy of authority only to a very small extend, but this inspired 

conducting a more comprehensive review of such interactions form primary and secondary sources. 

The respondents from the regulatory entities had different opinion about the hierarchy of the actors in-

volved in the decision making process. One of the respondents mentioned this is a top-down mechanism 

where the  Flemish region determines the rules for the City of Mechelen, but the other respondent be-

lieved the decisions are being made in a collaborative way and with consultation of different actors at 

different levels. 

 

Possible plural legal systems 
 

Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities about air quality and noise pollution in Mechelen. 

The majority of the respondents (especially those from the general public) couldn't identify any duplica-

tion of efforts with regards to management of air quality and noise pollution in Mechelen.   

A number of respondents from the regulatory entities and the general public mentioned that currently 

several municipalities (including Mechelen) are busy with setting policies for low emission zones. They 

believed that it would be better to define such policies at regional (Flemish) or national level and not 

separately for every place or municipality. Moreover, three respondents also talked about contradictory 

measures and policies regarding the low emission zone in Mechelen. For example they mentioned; "large 

parking facilities are built in the middle of the city, but the municipality also want a car-free city. It would 

be better to move the parking facilities to the suburbs"; or "they try to Ban trucks from entering to the 

city centre (which is positive for the city's living environment), but because of this there are many prob-

lems just outside the city centre".  
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Annex 3 The Netherlands Demo Case 

Respondents in the Dutch Demo Cases 

In total 26 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

CO core-design group, and the general public in this Demo Case. The majority of the interviews were 

conducted face to face, and a few interviews were also conducted over the phone. The following bar chart 

shows the percentage of respondents per age group for this Demo Case.  

 

 
 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. As the figure shows, selected respondents from the CO co-design group are from 

the two upper age categories. This is due to the fact that the members of the CO co-design group in the 

Dutch Demo Case had a relatively high average age.  

 

 
Participation 
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Geographic scope 

The GT2.0 Dutch Demo Case is located in the Land van Heusden en Altena that is a part of the Dutch 

province of North-Brabant. This area consists of the three municipalities of Werkendam, Woudrichem, 

and Aalburg, and has a total population of 5475721. Land van Heusden and Altena is a river island located 

in the estuary of the rivers Rhine and Meuse. It is enclosed by the rivers Boven Merwede (north), Af-

gedamde Maas (east) and Oude Maasje/Bergse Maas (south) and by the region of De Biesbosch (west). 

The regional water authority in charge of water management in this area is the Water Board of Rivieren-

land. 

Map of Land van Heusden en Altena22 

 
 

The respondents in this Demo Case found the issue of pluvial flooding a phenomenon that is relevant for 

all the Netherlands, however, some CO co-design group members emphasised that this is especially a 

local issue for Land van Heusden en Altena. Occurrence of more intense rainfall events because of the 

climate change was mentioned as factors that negatively affect the current situation in this area. For ex-

ample a respondent said "things got quite extreme twice in the past years. Measures are taken, but 

they’re not sufficient. I wonder how quickly we will be warned before probable danger occurs, so that we 

can prepare appropriately".  

It was also mentioned that nowadays there is a lot more data available because of increased automated 

meteorological measurements, however, the need for having a good spatial coverage of the area was also 

highlighted. With this regard, a respondent from the Rivierenland Water Board stated that "sometimes 

we use a single point of measure for an area; this can result in inaccurate findings". Moreover, an expert 

advisor mentioned "when local flooding occurs, Water Boards often subcontract companies to observe 

the situation, for example from the air. For this type of measurements, citizens could well be called upon". 

 

 

 
Participant groups 

 

21
 Based on the 2017 official statistics provided by the Statistics Netherlands (CBS); retrieved from http://statline.cbs.nl/StatWeb/publica-

tion/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T 

22
 Source: http://decentrale.regelgeving.overheid.nl/cvdr/XHTMLoutput/Actueel/Aalburg/397896.html 

http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=37230NED&D1=17-18&D2=57-650&D3=l&LA=EN&HDR=T&STB=G1,G2&VW=T
http://decentrale.regelgeving.overheid.nl/cvdr/XHTMLoutput/Actueel/Aalburg/397896.html
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The respondents from the regulatory entities and expert advisors were asked to identify the stakeholders 

who are currently involved in the decision making and policy making processes regarding managing pluvial 

floods in the Netherlands. The respondents could not easily distinguish between policy makers and deci-

sion makers and therefore the responses for these questions were more or less the same. 

Identified stakeholders included Water Boards (waterschappen), union of Water Boards (Unie van Water-

schappen), municipalities, the Association of Dutch municipalities (Vereniging van Nederlandse Gemeen-

ten or VNG), Rijkswaterstaat, Provinces, Rioned Foundation (the umbrella organization for urban water 

management and sewerage in the Netherlands), the Southern Agriculture and Horticulture Organization 

or ZLTO (i.e. a farmers’ association). Some examples of companies from the private sector (e.g. Royal 

HaskoningDHV, HydroLogic and Witteveen & Bosch) were also identified as the stakeholders who are cur-

rently involved in the decision making and policy making processes for managing pluvial floods in the 

Netherlands. Moreover, some respondents believed that citizens are also (indirectly) involved in the de-

cision and policy making process through electing officials in the national elections and the elections of 

the board members of the regional Water Boards.   

 
Efforts required to participate 
 

Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think is need for their participation in the decision making processes for managing pluvial floods 

in the Netherlands.   

The interviewee from the expert advisor group believed that he needs to start or participate in a campaign 

or an initiative (e.g. starting a citizen-led initiative) that focuses on managing pluvial floods in a local area 

or in the Netherlands.  

Respondents from the regulatory entities had a special focus on the need for awareness raising; they 

elicited communication via social media for awareness raising about pluvial floods and their effects, and 

also educating themselves about such local issues (for example by reading local news and disclosures) as 

types of efforts needed for their better involvement in the decision making processes. 

CO co-design group members identified joining the discussions hosted by the local municipality, partici-

pating and listening to the relevant discussions in the municipality council meetings, and becoming a 

member of a political party, as mechanisms that can help them take part in the decisions regarding the 

management of pluvial floods in their living environment. 

Respondents from the general public identified quite a few examples of efforts, requirements and invest-

ments that they need in order to be able to participate in such decisions. Time was one of the most fre-

quently mentioned requirements; respondents mentioned they need to have time to follow up issues that 

are important for them; for example call the municipality, make an appointment, fill in a form on their 

website, attend meetings, and complain about something. However, some respondents were sceptical 

about the outcomes of such actions, and were not certain if the time they spend will result in any change 

in the decisions. Other examples of efforts, requirements and investments included; spending money (e.g. 

taking a day off or commuting to participate in a meeting), (online) communication skills, finding contacts 

(influential people), educating themselves about the issues (searching for relevant information to increase 

understanding about the way decisions are being made at the moment), being present in participatory 

settings (e.g. participation in the events organized by the Water Boards or municipalities), starting or par-

ticipating in a campaign or initiative (e.g. collecting signatures for protesting against some decisions), and 
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applying for becoming a member or an employee in the Water Boards. On the other hand, some respond-

ents from the general public believed it is not their responsibility to take part in the decisions at all; for 

example an interviewee mentioned "government needs to put in money and skills, not me". 

 
Communication paradigm 
 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others and the frequency of use of each channel. This question helped mapping the 

most prominent means of communication among the respondents in this Demo Case. The following bar 

chart shows the summary of the answers to this question. Using an Apps on smart phone (e.g. WhatsApp, 

Viber, Line, etc.), and communicating via email, telephone (call or SMS), or face to face (e.g. daily bilateral 

discussions with others or participation in meetings) were among the most frequently mentioned and 

used means of communication in this Demo Case. 

 

Most frequently used communication channels in the Netherlands Demo Case 

 
 

Next, the interviewees were asked whether or not they communicate about pluvial flooding with others, 

and if yes with whom, and how? The purpose was to understand the current status of communication 

and information sharing about the specific issue in focus of this Citizen Observatory (i.e. pluvial flooding).  

All respondents from the expert advisors, regulatory entities, and the CO core-design group mentioned 

that they communicate about the issue of pluvial flooding. The expert advisor mentioned he communi-

cates with his colleagues about this issue using WhatsApp, and he uses LinkedIn to communicate about 

this issue with a wider audience. Respondents from the regulatory entities indicated that they communi-

cate about this issue both internally (e.g. with colleagues within the municipality and the Water Board), 

and externally (with other individuals and organizations e.g. with residents, other Water Boards or mu-

nicipalities), and also with their family, friends, and neighbours. The members of the CO core-design group 

also mentioned they mostly communicate about the issue with other residents in informal settings (e.g. 

neighbourhood meetings, birthdays. etc.). For example one of the respondents from this group said; "top-

ics such as damage caused by high water certainly surface during birthdays and also after heavy rainfall". 

At the same time a number of interviewees from the CO core-design group emphasised that there is no 

or too little communication with municipalities and other authorities with this regard.  

The majority of the respondents from the general public also indicated that they communicate about 

pluvial flooding, and only a few respondents mentioned they do not communicate about this issue at all. 

In most cases, the communication was with family, friends, colleagues, and neighbours, and was triggered 
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by a heavy rainfall event. The most frequently mentioned communication channels were face to face, 

phone calls, WhatsApp, and email. Only two respondents mentioned communication with authorities via 

email and phone call, and this was linked to occurrence of an actual problem such as flooding or damages.  

Lastly, the respondents were asked to indicate their preferred channels for communicating about pluvial 

flooding. This question was designed to help prioritize the preferred communication channels from the 

users' point of view. Furthermore, it also helped capturing the preferred channels of communication for 

those respondents who did not already communicated about pluvial flooding at all. The following bar 

chart summarizes the answer to this question. Based on this figure at least 50% of the respondents indi-

cated they prefer to use phone (call or SMS) and/or emails to communicate about pluvial floods. Other 

channels such as using an App on their Smartphone or face to face communications were also frequently 

mentioned. It is highly important to link these results to the nature of the issue that the Dutch Demo Case 

is trying to address. Communications about pluvial flooding often takes place before or after a heavy rain-

fall incident, and in many cases involves communicating about an emergency situation. In such situations 

people mostly prefer to receive a quick response, or hear someone listening to them, thus in most cases 

they prefer a quick communication channel such as phone calls.    

 

Most preferred channels of communication in the Netherlands Demo Case 

 
 
Communication & decision mode 
 

Interviewees were asked to explain in what ways (if any) they are involved in managing pluvial floods, and 

how they do take part in the decision making processes around this issue. The answers provided by the 

respondents helped depict the mechanisms by which they interact with the decision making processes 

and the roles they play.  

All three respondents from the regulatory entities mentioned that they are involved in managing pluvial 

floods via their jobs and expertise. The interviewees' involvement spanned from setting policies at the 

Water Board (e.g. as a board member of the local Water Board) and municipal levels (e.g. as a policy 

advisor in a local municipality), to decision making at the operational level (e.g. managing the pumps, 

weirs and locks for preventing floods). The examples provided by the respondents from this group de-

picted the 'deliberate and negotiate' or 'technical expertise' roles for them in the decision making pro-

cesses about managing pluvial floods. For example the board member of the Rivierenland Water Board 

mentioned  that she participate in the decision making processes by attending and participating in discus-

sions with the city council, citizens, farmers, nature organizations and other parties involved, and she 

normally has a vote in the final decisions. In another example, an employee from the Water Board men-

tioned that he is actively engaged with managing the pumps, weirs and locks, and during (threatening) 
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flooding situations, he is the one who makes the final decision making power for taking the required 

measures for managing the water level.  

The expert advisor who was interviewed believed that he is only indirectly involved in the decisions via 

the data, information, and reports that his company produces and through expressing their expert opinion 

in meetings with the authorities, and these information and expert views may or may not be used by the 

decision and policy makers. Thus his involvement falls within explicit data provision and express prefer-

ences in the adjusted democracy cube (Wehn et al., 2015).  

The majority of the interviewees from the CO core-design group had little or no expectation to influence 

the decisions at any level. Only one respondent from this group who used to work for the fire department 

indicated that he was involved in deliberations, negotiations and (at times) direct decisions about specific 

emergency situations caused by high water level (e.g. draining a flooded basement).  

The majority of the respondents from the general public also had little or no expectation of influencing 

the decisions. With this regard, one of the respondent mentioned "if I have a problem, I contact the mu-

nicipality and they decide how to take care of the issue". Three respondents also mentioned they have an 

indirect say in the decisions via participation in Water Board elections, but they didn't consider this as a 

direct (or as they stated "real") involvement in making decisions or creating policies.  

 
Power Dynamics 
Access to & control over data 
 

In order to understand the baseline situation with accessing data about pluvial floods in the Netherlands, 

the respondents were asked to express their opinion about the spatial and temporal availability of pluvial 

flooding data and describe their personal experience with accessing such data (if they had any). They were 

also asked to name the organizations and individuals who (they think) have the required skills to analyse 

the data. Moreover, the respondents from the regulatory entities, and the expert advisors were also asked 

to identify the organizations and individuals who define the level of access to pluvial flooding data for 

different stakeholders. 

The respondents from the regulatory entities and the expert advisors believed that a lot of data is availa-

ble about pluvial floods, but the general public is not aware of this because the information is mostly 

stored in internal data bases (within organizations such as the Water Boards), and thus not available for 

everyone. The majority of the other respondents (especially those from the general public) did not have 

any experience with accessing data about pluvial floods; however, some of the interviewees who had 

experience with accessing such data confirmed that not much data is available for citizens. They also men-

tioned that some organizations make more data publicly available than others (e.g. KNMI does, but mu-

nicipalities usually don't). Only one interviewee from the CO core-design group believed that data is avail-

able, and its quality has improved compared to the past.   

Respondents identified a wide range of organizations and individuals who are qualified to analyse data 

about pluvial floods, including Water Boards, the union of Water Boards, provinces, Rijkswaterstaat, mu-

nicipalities, Ministry of Infrastructure and the Environment, KNMI, NGOs, consultancies, scientists, and 

scientific institutes; a few respondents also considered local people among this group. Regarding control 

over data, it was mentioned that it is mainly the owner of the data who defines the level of access for 

others. The respondents from regulatory entities and expert advisors identified the Water Boards as the 

main organization that collects data about pluvial floods. Two respondents believed that municipalities 

and provinces hardly measure themselves; even in the case they measure at a sewage overflow, it is qual-

itative (whether or not overflow occurred), not quantitative (how much sewage water has been released 
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to the surface waters). Rijkswaterstaat was also identified as producer and owner of data at the national 

level. 

 
Authority & power 
 

'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decisions regarding management of pluvial floods in the Netherlands.  

All respondents from the regulatory entities, mentioned that they exert influence on the decisions by 

providing advice/consultation; joining other colleagues or other organizations for decision making; or by 

having direct authority on the decisions because of their job. For example a policy advisor from one of the 

municipalities in this Demo Case mentioned; "I advise the [municipality] board and they take the decision. 

My advice is generally on the main policy lines. Sometimes I decide with colleagues, about the exact im-

plementation of measures; and often smaller scale problems are solved at the desk together with the 

sewerage manager". The expert advisor believed that he (his company) only may have a (minimal) influ-

ence on the decisions via providing consultancy services to municipalities or Water Boards in specific pro-

ject; otherwise he has no influence on such decisions. The majority of the respondents from the Co core-

design group and the general public perceived little or no influence on the decisions. Several participants 

mentioned they do not (automatically) receive any information about such decisions, unless they are in-

terested and look for this information; with this regard a respondent from the general public said; "per-

haps if I was interested in the topic, I could find out who is in charge of the decisions and communicate 

with them. I also don't remember any incident that I was informed about such decisions for example by 

the municipality of the city that I live in. I would say interest is the KEY here". On the other hand a few 

respondents from the Co core-design group and the general public gave examples of communicative in-

fluence on the decisions, for example by signing a petition, writing a letter to authorities and expressing 

opinion on how management of pluvial floods should be, or campaigning via social and mass media. Re-

garding the last point, one of the respondents said; "you can always complain by publishing an article in 

a newspaper, or writing a note on their Facebook page; 'public shaming' works". Moreover, a few re-

spondents also believed that they have an indirect influence on the decisions via electing officials in charge 

of managing pluvial the floods (i.e. via participation in Water Board elections).  

 
Institutional setup 
Formal institutions and policies 
 

To identify the formal institutions and policies regarding managing pluvial floods in the Netherlands, the 

respondents were asked to identify the formal rules and strategies that govern the decision making pro-

cesses related to this topic. Answering this question required a certain level of expertise and therefore 

this was only asked from the expert advisors and the respondents from the regulatory entities. Generally 

speaking, the interview results helped identifying the formal institutions only to a very small extend, but 

this inspired conducting a more comprehensive review of the formal institutions form primary and sec-

ondary sources. 

The interviewees could identify the following relevant institutions and policies at the national and sub-

national levels: the Waterwet (the Water Act), the National Administrative Agreement on Water (NBW), 

the Provincial Environmental and Water Plan (for the North Brabant province), policies and approvals 

from the Rivierenland Water Board (e.g. water level agreements), the water management plan of the 
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Water Board, the common water plan of municipality and Water Board, the municipality sewerage plan 

(policy vision sewerage of the municipality), and the Delta Programme. Moreover, one of the respondents 

added that the municipality has policy freedom for drawing up policies regarding sewerage. In principle 

policies and laws at the national, provincial, and Water Board levels are being used and in many cases the 

municipality goes beyond the laws and policies to help the citizens. Detected or reported damages and 

nuisance from pluvial floods generally will result in action from the municipality. 

In another question, all respondents were asked to express their opinion about the implementation of 

the rules, roles and responsibilities regarding the management of pluvial floods in the Netherlands. All 

respondents from the regulatory entities, and expert advisors believed the implementation is very strict 

and even in some cases more strict than the available protocols. For example a respondent from the mu-

nicipality said "at the time when action is required, even though that might not be what is prescribed by 

law, action will be taken anyways". The majority of the respondents from the CO co-design group and the 

general public also agreed that the rules and regulations are very strictly implemented. Several respond-

ents stated the fact that they don't see much problem with pluvial floods in the Netherland, as a sign of 

good implementation. Moreover, a number of interviewees also mentioned that they are satisfied with 

the fact that there are numerous agreements, protocols, and procedures in place and being implemented, 

especially for emergency situations. In an example, a respondent mentioned "I think there are crisis sce-

narios and disaster plans available in times of need. I expect that such things are well thought out. I re-

member that about twenty years ago the area that I live in was almost fully evacuated. This shows that 

plans were and probably are still ready". On the other hand, a few respondents mentioned that the im-

plementation is not good enough and should be improved. For example one respondent spoke from his 

own experience at the fire department, and mentioned: "only a few protocols were present during my 

time at the fire department. Hardly anything was documented. Plans were drawn up shortly before exe-

cution. A lot of actions were uncoordinated. People who scream the loudest normally get served first".  

 
Informal institutions 
 

Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play when managing pluvial floods in the Netherlands.  

Respondents from the regulatory entities and expert advisors could not identify many examples of the 

informalities. The only example came from a respondent from the municipality who believed Dutch peo-

ple have become more demanding and less willing to participate nowadays. He believed in the past people 

were more willing to contribute to problem solving themselves, but nowadays they just demand a solu-

tion, without willingness to contribute to it. As an example he mentioned "the municipality sometimes 

receives calls from civilians who report that a small pile of fallen leaves has blocked a water drain in their 

street. People used to just resolve this kind of problems themselves". 

All respondents from the CO core-design group believed that values and norms in the Dutch culture have 

a direct link the sense of urgency and importance of the issue, and Dutch people shift attention to matters 

visible for them or in a specific moment of time. If true, this can heavily affect the actions necessary for 

the prevention phase of (a less frequently seen problem such as) pluvial floods. On the other hand it was 

also mentioned that certain areas and certainly the area in focus of this observatory (Land van Heusden 

en Altena) has always fought against high water levels and flooding through the centuries. Therefore, the 

level of awareness and perhaps willingness to contribute to problem solving within the community is high 

in such areas.  
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The interviewees from the general public also had similar views to the regulatory entities, expert advisors, 

and the CO core-design group. They mentioned in case of an incident (e.g. a major flood) the Dutch com-

munity come together and help voluntarily to prevent loss of lives or damage to properties. They also 

mentioned that remembrance of past flooding incidents (lessons learned from the past) helps increase 

this sense of solidarity. Moreover, the respondents also highlighted that the Dutch citizens expect the 

authorities to protect them. Tradition of 'keeping our feet dry', is mainly done by the authorities (via 

building infrastructure), and not the citizens. People think the Water Boards take care of these kinds of 

things, and civilians pay for it through taxes. Trust in the government is deep in the Dutch culture, and the 

Dutch people do not want to think about such problems too much. A number of respondents also men-

tioned that complaining but not getting 'actively involved' in problem solving is a part of the Dutch culture, 

and normally people who scream the loudest get served first. 

 
Multilevel interactions 
 

In order to understand the hierarchy of authority between supranational, national, and local (sub-na-

tional) actors involved in managing pluvial floods in the Netherlands, respondents were asked to explain 

these multilevel interactions. Answering this question required a certain level of expertise and therefore 

this was only asked from the expert advisors and the respondents from the regulatory entities. Generally 

speaking, the interview results helped identifying the hierarchy of authority only to a very small extend, 

but this inspired conducting a more comprehensive review of such interactions form primary and second-

ary sources. 

Generally speaking, there are three major institutional layers in the Dutch water management system. 

OECD has depicted these institutional layers in the following figure (OECD, 2014).  

(1) European level: Including the EU and International River Basin Commissions 

 

(2) National Level: That includes the central government (Ministry of Infrastructure and the Environ-

ment), and the National Water Authority (Rijkswaterstaat) 

 

(3) Sub-National Level: That consists of the 'triangle' of provinces, Regional Water Authorities (Water 

Boards), and Municipalities.    

One of the respondents summarized this hierarchy by saying "I think Brussels (EU) create the overall pol-

icies, and we have to follow those policies. After Brussels, Rijkswaterstaat follow in the hierarchy. After 

Rijkswaterstaat come the executive authorities such as Water Boards, municipalities and provinces. They 

act following this hierarchy."   
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The multi-level institutional layers of Water Management in the Netherlands23,24 

 
 

Management of pluvial floods includes two interconnected areas; (1) drainage and (2) sewage and 

wastewater treatment. These are interconnected issues because often the surface water drainage and 

the sewage systems are the same and overflow in one system may affect the other one. The following 

figures depict the main actors (and other actors) involved in managing drainage and sewage systems in 

the Netherlands. According to these figures, the main actors involved in managing the two issues are the 

municipalities and the Water Boards. This was also mentioned by one of the interviewees who believed 

that the Water Boards and municipalities have the biggest voice in decisions related to pluvial floods. He 

added that national government may provide protocols, but the Water Boards have the final say in critical 

situations. 

  

 

23
 Source: OECD, 2014 

24
 The number of municipalities and Regional Water Authorities are not up to date in this figure 
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Institutional mapping for drainage in the Netherlands25 

 
 

Institutional mapping for sewage and wastewater treatment in the Netherlands26 

 
 
 
 
 
 

 

25
 Source: OECD, 2014 

26
 Source: OECD, 2014 
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Possible plural legal systems 

 

Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities about management of pluvial floods in the Netherlands. 

Several respondents couldn't identify any duplication of efforts, mainly because they were not familiar 

with the activities of the parties involved, or believed that water management in the Netherlands is very 

well-organized and the responsibilities of different actors are clearly defined. However, some respondents 

from the general public and the CO core-design group believed there are overlapping roles and responsi-

bilities, or at least the roles and responsibilities are not clear for the general public. A respondent shared 

a personal experience with this regard; "I remember once a tree was blocking a waterway and it was not 

clear for me which organization I should contact. I contacted several organizations, but they just referred 

me to each other. They also don't help with passing the problem to each other, and they make you do 

that. They often say; you are the first person who has this problem, and make you wonder if it is really 

normal to go to them for such a problem". Moreover, all respondents from the regulatory entities believed 

that although the roles and responsibilities of different actors are clear on paper, in practice occasional 

overlaps occur between the Water Boards and municipalities. The main cause for such overlaps seems to 

be conflict of interest in where to store the excess water, and operating in a small space and next to each 

other. This may result in situations where municipalities and the Water Boards hold each other responsi-

ble for problems in a specific area, and also a state of confusion (especially for citizens), when it comes to 

identifying the accountable organization. One respondent linked this to the importance of inter-organiza-

tional communication, and also external communication (i.e. with citizens). She said "my opinion is that 

data and information could be shared by both the water authority as well as the municipality. Besides 

that external communication of data could be improved, providing citizens with a clearer idea of the sit-

uation at certain times".  
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Annex 4 Spain Demo Case 

Respondents in the Spanish Demo Cases 

In total 19 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

CO core-design group, and the general public in this Demo Case. All of the interviews were conducted face 

to face. The following bar chart shows the percentage of respondents per age group for this Demo Case. 

 

 
 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. The miss-representation of the under 18 and over 65 years old age categories in 

this sample is mainly due to the misrepresentation of these age categories in the CO co-design group, and 

also partly due to the fact that there were not much willingness from the members of the general public 

in these age groups to participate in the interviews.   

 

 
Participation 
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Geographic scope 

 

The GT2.0 Spanish Demo Case is located in Catalonia that is an autonomous region located in the north-

eastern of Spain, and has a population of roughly 7.5 million inhabitants27. Noticeable increase in the 

temperature and decrease of rainfall has started to affect the natural systems in this region. Analysing 

phenological changes can serve as a proxy of monitoring climate change. This is due to the fact that even 

small variations in the climate may have severe effects on plant and animal life cycle. Although several 

instances of collecting phenological records exist, these efforts are isolated, disconnected, very specific 

and generally speaking, incomplete.  A long-term observation that results in a complete set of phenolog-

ical records requires collaboration of a significant number of participants and thus, citizens are uniquely 

placed to carry out this task. The aim of the GT2.0 Citizen Observatory is to establish an integrated system 

of phenological observations and link this system with various sources of meteorological data in order to 

have a Near Real Time observation network. 

The location of Catalonia in Spain28 

 
 

Many respondents in this Demo Case did not have enough information about the current status of the 

available phenological data in Catalonia; however, some respondents indicated that missing historical 

data series is an existing issue in some areas across Catalonia. One of the respondent from the CO core-

design group believed this is more an issue for rural areas with a low population. Only one respondent 

from the Museum of Natural History was very specific with his answer and mentioned this is an issue for 

the western-central area (e.g. Plana de Lleida), some southern regions (e.g. several counties in the prov-

ince of Tarragona) and some areas in the Pyrenees. He indicated the difficulty of establishing regular field 

work in these areas, as the main reason for the lack of reliable phenology data in these areas. 

 

 

 
Participant groups 

 

27
 Based on the 2017 official statistics provided by The Statistical Institute of Catalonia (Idescat): 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en 

28
 Source: https://www.express.co.uk/news/world/861739/catalonia-map-where-is-catalan-referendum-independence-spain 

https://www.idescat.cat/pub/?id=aec&n=249&lang=en
https://www.express.co.uk/news/world/861739/catalonia-map-where-is-catalan-referendum-independence-spain
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The respondents from the regulatory entities and expert advisors were asked to identify the stakeholders 

who are currently involved in the decision making and policy making processes regarding climate change 

adaptation in the Catalonia region. The respondents could not easily distinguish between policy makers 

and decision makers and therefore the responses for these questions were more or less the same. 

Identified stakeholders included the EU, National government of Spain (and its ministries), the Generalitat 

de Catalunya (the autonomous government of Catalonia), and its relevant departments such as 'the Me-

teorological Service of Catalonia' (Meteocat), 'Catalan Office of the Climatic Change' and the 'Department 

of Territory and Sustainability and Housing Agency of Catalonia', The Barcelona Provincial Council (BPC)29, 

the Barcelona Metropolitan Area (AMB), Diputacio de Barcelona, and the municipalities in Catalonia. 

Moreover, nature associations, research institutions, and other existing Citizen Observatories (e.g. Na-

tusfera) were also identified as stakeholders who might be able to have an influence especially for col-

lecting and sharing phenological data in Catalonia.  

 
Efforts required to participate 

 

Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think are need for their participation in the decision making and policy making processes related 

to climate change adaptation in the Catalonia region.   

The most frequently elicited requirements by the respondent from the CO core-group and regulatory en-

tities were time (e.g. to attend meetings with politicians and technicians), technical skills, knowledge and 

expertise (about both phenology, and climate change). These respondents also identified financial re-

sources and equipment (e.g. for data collection) as important prerequisites for their participation. More-

over, one of the respondents from the CO core-group also mentioned that they need to feel that their 

efforts and inputs are being taken seriously by the policy and decision makers, and they take these efforts 

and opinion into consideration while taking the decisions. 

The respondents from the general public identified several requirements for their participation in the 

decision making processes related to climate change adaptation. Motivation and interest in the topic, and 

also awareness about the (existence/importance of the) issue were among the basic prerequisites. More-

over, time (to invest in research, find data, and promote good behaviour), financial resources (e.g. to 

participate in campaigns, or spend on finding information and data collection), equipment, tools, technical 

skills, knowledge and expertise were among these elicited requirements. Finally two of the respondents 

believed that participation of the general public in the decisions about this specific topic requires a col-

lective commitment and participation of a large number of people. 

 

Communication paradigm 
 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others and the frequency of use of each channel. This question helped mapping the 

most prominent means of communication among the respondents in this Demo Case. The following bar 

chart shows the summary of the answers to this question. The most frequently mentioned channels of 

 

29
 A local government institution that provides technical, economic and strategic support for the 311 municipalities of the province of Barcelona 
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communication in this Demo Case were using Smartphone Apps, and social media (e.g. Facebook, Twitter, 

etc.).  

 

Most frequently used communication channels in the Spain Demo Case 

 
 

Next, the interviewees were asked whether or not they communicate about phenology and/or climate 

change adaptation related issues with others, and if yes with whom, and how? The purpose was to un-

derstand the current status of communication and information sharing about the specific issues in focus 

of this Citizen Observatory (i.e. phenology and climate change).  

The respondent from the regulatory entities mentioned that he mostly communicates about these issues 

with citizens via the website of the Diputació de Barcelona. The expert advisor indicated that he mostly 

communicate about these issues with fellow scientists (e.g. in conferences), funders, and policy makers 

(mostly in forums, and policy working groups) in a national or international context. He also mentioned 

that he uses email, websites and blogs, and social media as alternative communication channels for this 

purpose. Due to the fact that most of the interviewees from the CO core-design group in this Demo Case 

were somehow (professionally) affiliated with the issues of phenology or climate change; they all men-

tioned that they currently communicate about phenology and/or climate change for work purposes (e.g. 

communicating with other scientists or researchers). They elicited several communication channels for 

this purpose including face to face, telephone (call or SMS), email, mass and print media (radio, TV, etc.), 

websites or Blogs, social media (Facebook, Twitter, etc.), and using Apps on their Smartphone. In case of 

the interviews with the General public, the majority of the respondents mentioned that they talk about 

such topics with family members and friends, mostly based on what they have seen or read on the news, 

and mainly through direct communication (conversations, discussions…), or using social media. 

Lastly, the respondents were asked to indicate their preferred channels for communicating about phenol-

ogy and/or climate change adaptation related issues. This question was designed to help prioritize the 

preferred communication channels from the users' point of view. Furthermore, it also helped capturing 

the preferred channels of communication for those respondents who did not already communicated 

about phenology and/or climate change adaptation related issues at all. The following bar chart summa-

rizes the answer to this question. Based on this figure the three most dominant preferred channel of 

communication among the respondents were social media, websites or blogs, and email.   

 

 

 

Most preferred channels of communication in the Spain Demo Case 
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Communication & decision mode 
 

Interviewees were asked to explain in what ways (if any) they are involved in the decision making and 

policy making processes regarding climate change adaptation in Catalonia, and how they do take part in 

such processes. The answers provided by the respondents helped depict the mechanisms by which they 

interact with the decision making processes and the roles they play.  

The respondent from the regulatory entities mentioned that he is involved in decision making processes 

for adaptation to climate change via his job. He mentioned that he is very much involved in these decision 

making processes in the forest area of Catalonia.   

The interviewee from the expert advisors believed that he is not directly involved in the decision making 

processes regarding climate change adaptation in Catalonia. The only way by which he could imagine a 

small involvement in the decision making processes was via the research that he was doing about this 

topic at the international level, but he believed the results of his research do not necessarily feed into the 

decision making process at the local level. 

The majority of the interviewees from the CO core-design group were professionally affiliated with climate 

change adaptation in Catalonia, and therefore perceived some sort of involvement in the decision making 

processes about this topic. Depending on their job, these respondents' involvement varied from providing 

data for the decision makers (e.g. providing yearly climate reports for the regional government) to delib-

eration and negotiation with the decision makers (e.g. via membership in the advisory board of a climate 

change observatory that provides scientific and technical support for the local decision makers). 

Except for one interviewee from the general public who believed that he (indirectly) contributes to the 

decision making processes about climate change adaptation by voting for the party that has an interest 

for climate-related topics; the rest of the respondents perceived no involvement these decision making 

processes.  

 
Power Dynamics 
Access to & control over data 
 

In order to understand the baseline situation with accessing phenological data in Catalonia, the respond-

ents were asked to express their opinion about the spatial and temporal availability of phenological data 

and describe their personal experience with accessing such data (if they had any). They were also asked 

to name the organizations and individuals who (they think) have the required skills to analyse the data.  

Overall, the majority of the respondents from the regulatory entities, expert advisors, the CO core-group, 

and the general public had little or no previous experience with accessing phenological data. However, 
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the respondents from the CO core-group who had some experience with using phenological data men-

tioned that available data is taxonomically poorly represented; for example there is a lot of data for birds, 

while there is no data available about certain groups of organisms. Moreover, a lot of historical data is 

missing, and the available data is sometimes hard to access in a useful format. In addition, one respondent 

from the general public mentioned that he has found the available data contradictory, because the avail-

able information (e.g. about one species) are sometimes significantly different when they are retrieved 

from different data sources.    

The majority of the respondents agreed that a certain level of knowledge and expertise is required for 

analysing phenological data. They identified a number of organizations and individuals who are qualified 

to analyze water quality data in Catalonia; this included the autonomous government of Catalonia, the 

city councils, educational institutes, AEMET ( the Spain's State Meteorology Agency), universities, re-

search organizations , and specialized initiatives (e.g. The Fenologic Network of Catalonia), and individual 

researchers who have expertise in the field. Only one respondent mentioned any person interested in 

helping and with the necessary skills for collecting data or its analysis can participate in such a task. 

 
Authority & power 
 

'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decision making processes about climate change adaptation in Catalonia.  

The respondent from the regulatory entities believed that he has a lot of Influence on both policy and 

decision making processes regarding climate change adaptation because of his technical expertise and his 

current position at Diputació de Barcelona (heading one of the departments involved with this issue).  

The expert advisor, and the majority of respondents from the CO core-group believed that they have an 

influence on public opinion or the decision makers via providing them with technical and scientific infor-

mation (e.g. through scientific publications, reports, blogs, etc.). Furthermore, one respondent from the 

CO core-group mentioned that he provides advice to the decision makers, through his consultancy work 

in projects. 

On the other hand, all of the interviewees from the general public mentioned that they have little or no 

influence at all on the decisions. A number of respondents from this group mentioned that they get to 

know about new actions, rules, and decision if they look for such information (e.g. in Boletín Oficial del 

Estado30); and if they are interested in this topic, they may also share their findings with others. 

   
Institutional setup 
Formal institutions and policies 
 

To identify the formal institutions and policies regarding climate change adaptation in Catalonia, the re-

spondents were asked to identify the formal rules and strategies that govern the decision making pro-

cesses related to this topic. Answering this question required a certain level of expertise and therefore 

this was only asked from the expert advisors and the respondents from the regulatory entities. Generally 

speaking, the interview results helped identifying the formal institutions only to a very small extend, but 

 

30
 https://www.boe.es (This is the official gazette of the Government of Spain) 

https://www.boe.es/
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this inspired conducting a more comprehensive review of the formal institutions form primary and sec-

ondary sources. 

The main instruments and policies available to facilitate the policy and decision making processes about 

climate change adaptation internationally, in Spain, in Catalonia and at the local (municipal) level include: 

 

At the international level: 

Various international instruments, such as 'the European Strategy on Adaptation to Climate Change', 'the 

climate-energy legislative package (EU has made a commitment to reduce its emissions by 40 % by 2030 

compared to 1990 levels), and the results of the negotiations and the main agreements reached between 

the different states in the Conference of the Parties to the United Nations Convention (COP).  

 

At the national (Spain) level: 

The Spanish Strategy for Climate Change and Clean Energy, the National Allocation Plan, and the National 

Climate Change Adaptation Plan are the three main formal legislations at the national level. 

 

At Catalonia level: 

In 2006, the Catalan Government established the Catalan Office for Climate Change and the Interdepart-

mental Commission on Climate Change which are very important players for climate change adaptation 

in Catalonia. In 2008 the Framework Plan for Climate Change Mitigation in Catalonia was established. This 

plan was subsequently updated as the Energy and Climate Change Plan 2013-2020, and the Catalan Strat-

egy on Adaptation to Climate Change was passed in 2012.  

 

At the local level: 

The local governments are very important stakeholders when it comes to climate change adaptation, 

however, in order to keep the coherence of the multi-level governance structure around climate change 

adaptation, the local authorities still depend very much on the guidelines from the international actors, 

and the national and Catalan governments. The Covenant of Mayors for Climate and Energy and the Cov-

enant of Mayors Initiative on Climate Change Adaptation are among the initiatives that try to create some 

sort of coordination between the actors at the local level.  

In another question, all respondents were asked to express their opinion about the implementation of 

the rules, roles and responsibilities regarding climate change adaptation in Catalonia. In general, several 

respondents in this Demo Case did not have enough information about the implementation of the climate 

change adaptation rules; and those who did, had opposing views with this regard. Two of the respondents 

from the CO core-group believed that the regulations are rather strictly implemented, and even men-

tioned in general, climate changes issues are better tackled in Catalonia compared with other parts of 

Eastern Europe. On the contrary, A number of respondent from the regulatory entities, the CO core-group, 

and the general public had the impression that such regulations are not strictly implemented, and so far 

very few actions have been taken with this regard. 

 

 

 

 
Informal institutions 
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Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play when designing and implementing climate change adaptation measures in 

Catalonia.  

With this regard several respondents mentioned that Catalonia has always been a region that cared about 

the environment and has always been very sensitive to this issue, however, like many other people Cata-

lans are willing to change when and if they can benefits from it. It was mentioned that most of Catalonia 

is private land (even forests) and it is very difficult to achieve good results on climate change adaptation 

proposals that affect these private lands. Economic compensations would be needed in most cases if, for 

instance, the proposal means that private land production will be decreased. On the other hand, benefits 

for tourism and economic interests especially related to the port of Barcelona can have an influential role 

in implementing climate change adaptation policies. It was also mentioned that people will be more mo-

tivated in adopting certain behaviour if they know their efforts would actually have an impact. Therefore, 

it was assumed that awareness raising and communicating clearly about the long term effects of climate 

change would make citizens more responsible. With this regard, respondents identified the value and 

influence of the family and schools in Catalan culture as a leverage point that can be used to raise aware-

ness about the importance of climate change adaptation, and how it affects Catalonia.  

 
Multilevel interactions 
 

In order to understand the hierarchy of authority between supranational, national, and local (sub-na-

tional) actors involved in climate change adaptation policy and decision making in Catalonia, respondents 

were asked to explain these multilevel interactions. Answering this question required a certain level of 

expertise and therefore this was only asked from the expert advisors and the respondents from the reg-

ulatory entities. Generally speaking, the interview results helped identifying the hierarchy of authority 

only to a very small extend, but this inspired conducting a more comprehensive review of such interac-

tions form primary and secondary sources. 

Catalonia has five relevant government levels, namely; the EU, national level, the autonomous community 

of Catalonia, provinces, and municipalities. Catalonia has jurisdiction over the environment and biodiver-

sity, and administers natural reserves and protected areas. The Spanish regions also have full competen-

cies in spatial planning. Power in the government hierarchy is linked to resources, which in turn depends 

on population density. Combined with a general political culture that favours autonomy over centralized 

power, provinces and municipalities with sufficient economic re-sources will seek (and tend to gain) 

higher autonomy. 

 
 
Possible plural legal systems 
 

Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities regarding climate change adaptation in Catalonia. 

None of the interviewees in this Demo Case could think of a clear example of plural legal systems with 

regard to climate change adaptation in Catalonia. A few respondents however believed that because pub-

lic administration in Catalonia has several levels (e.g. municipality, county, and province), there may be 

occasional conflicts of interest, and it is not always clear who is responsible of cross-cutting issues.  
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Annex 5 Sweden Demo Case 

Respondents in the Sweden Demo Cases 

In total 16 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

CO core-design group, and the general public in this Demo Case. The majority of the interviews were 

conducted face to face, and a few interviews were also conducted over the phone. The following bar chart 

shows the percentage of respondents per age group for this Demo Case. 

 

 
 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. The miss-representation of the under 18 and over 65 years old age categories in 

this sample is mainly due to the misrepresentation of these age categories in the CO co-design group, and 

also partly due to the fact that there were not much willingness from the members of the general public 

in these age groups to participate in the interviews.   
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Participation 
Geographic scope 
 

Eutrophication of land and water is one of the main environmental challenges that Sweden faces. This 

country is responsible for about 13% of the phosphorous and 19% of the nitrogen load to the Baltic Sea 

(Nilsson, 2013). The main sources of these nutrients are agriculture, municipal wastewater and industry. 

Monitoring processes such as long term effect of nutrients on biodiversity loss and water footprint is 

highly essential for integrated management of natural resources. The GT2.0 Swedish Demo Case is aiming 

to help build a Citizen Observatory around the issue of water quality monitoring and management, and 

has chosen the Flen ‘Eco-village’ as a pilot area31 to do so. This area is a part of Flen Municipality (Flens 

kommun) with a population of 6229 inhabitants32 that is located in the Södermanland County in southeast 

of Sweden.  

The location of Flen in Sweden33 

 
 

The interviewees had different views about the availability of reliable water quality data in Stockholm and 

Flen.  

The respondent from the regulatory entity believed water quality is poor in some areas (e.g. central city 

and Nacka) and relevant water quality data is available, but it is very difficult for the general public to 

access the data.  

An expert advisor believed that water quality measurements are being done almost everywhere and there 

are different (non)governmental actors involved in doing so, but frequency of measurements is perhaps 

not enough, and there are 'too few data'.  

Two respondents from the CO core-design group believed there are reliable data about every water body 

in Sweden (e.g. through VISS platform)34 and the situation with availability of data in Stockholm is much 

 

31
 At the time of collecting the baseline data in this Demo Case, the GT2.0 Swedish Demo Case was planning to have two pilot regions; Stockholm 

as an urban area, and Flen as rural area. Therefore this analysis covers the baseline situation of both pilot regions. 

32
 Based on the 2010 official statistics provided by the Statistics Sweden (SCB): http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorter-

nami0810tab1_4.xls 

33
 Source: https://en.wikipedia.org/wiki/Flen_Municipality 

34
 http://viss.lansstyrelsen.se 

http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorternami0810tab1_4.xls
http://www.scb.se/Statistik/MI/MI0810/2010A01/Tatorternami0810tab1_4.xls
https://en.wikipedia.org/wiki/Flen_Municipality
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better than many other places in Sweden. Similar to the expert advisors, these interviewees also believed 

the temporal coverage of data is not good enough; with this regard one respondent mentioned that there 

is a lack of data from the winter time, and the other one gave the example of sewer from the summer 

cottages (were many people live temporarily for the summer period) that are often not connected to the 

municipal network, and therefore are hard to monitor. Moreover, another respondent from this group 

believed that the programme for measuring water quality in Stockholm is good, (both for drinking water 

and storm water); however, measurements of water quality parameters may be improved using advance-

ments in ICTs. 

 
Participant groups 
 

The respondents from the regulatory entities and expert advisors were asked to identify the stakeholders 

who are currently involved in the decision making and policy making processes regarding water (quality) 

management in the Stockholm and Flen. The respondents could not easily distinguish between policy 

makers and decision makers and therefore the responses for these questions were more or less the same. 

Identified stakeholders included EU at the international level; national level organizations such as the 

Ministry of the Environment and Energy (Miljö- och energidepartementet), the Swedish Agency for Ma-

rine and Water Management (Havs- och vattenmyndigheten), the Geological Survey of Sweden (SGU), the 

Swedish Environmental Protection Agency (Naturvårdsverket), the National Food Administration35 

(Livsmedelsverket), the National Board of Housing, Building and Planning (Boverket), the Public Health 

Agency of Sweden (Folkhälsomyndigheten); regional authorities including River Basin District Authorities, 

and the County Administration Boards (länsstyrelser); and local authorities such as municipalities (munic-

ipal environmental committees), water councils and environmental courts. 

 
Efforts required to participate 
 

Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think are need for their participation in the decision making processes about water (quality) 

management in the Stockholm and Flen.   

The respondent from the regulatory entities believed that she is already involved in the decision making 

processes about this issue because of her job, but she could perhaps have more influence on the decisions 

by engaging in a political party and working on water management locally. 

Time and efforts to convince colleagues, bosses, and subsequently politicians (the ones assigning budgets) 

were the main identified requirements by the expert advisors. They added that sometimes tremendous 

effort is required to include new problems in political agenda, and bringing clear and robust data to the 

decision makers is one of the factors that can make this process more successful.  As an example, one of 

the respondents mentioned "now we have a period of low ground water levels that is a new problem, and 

requires new solutions".  

The interviewees from the CO core-group elicited availability of financial resources, having solution for 

the problems that cities are facing (having the required knowledge for problem solving), and putting time 

and efforts to participate in volunteer activities such as water tests and measurements of nutrients as the 

 

35
 The National Food Administration is a Swedish government agency that answers to the Ministry of Agriculture, Food and Consumer Affairs and 

is the central supervisory authority for matters relating to food and drinking water. 
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requirements for participation in decision making processes about water (quality) management in the 

Stockholm and Flen.  

The respondents from the general public identified time, financial means, opportunity to talk to people 

and explain the issues, having the right expertise and enough information, and having access to the right 

channels for influencing policies as the requirements for participation in decision making processes. With 

regards to the last point, one of the respondents said "authorities may not trust you as a local person with 

no relevant expertise; you can work with NGOs who have a better influence" on the decisions. 

 
Communication paradigm 
 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others. This question helped mapping the most prominent means of communication 

among the respondents in this Demo Case36. The following bar chart shows the summary of the answers 

to this question. Using social media (mainly Facebook and Twitter), a websites or blogs, and communi-

cating via email were among the most frequently mentioned and used means of communication in this 

Demo Case. Surprisingly, none of the respondents mentioned using an App on their Smartphone as a 

frequently used communication channel.   

 

Most frequently used communication channels in the Sweden Demo Case 

 
 

Next, the interviewees were asked whether or not they communicate about water (quality) management 

with others, and if yes with whom, and how? The purpose was to understand the current status of com-

munication and information sharing about the specific issue in focus of this Citizen Observatory (i.e. water 

(quality) management).  

All respondents from the regulatory entities, the expert advisors, and the majority of the CO Core-design 

interviewees mentioned that they communicate about water (quality) management for work purposes. 

The respondent from the regulatory entity mentioned that they communicate the results of water quality 

monitoring, and share the reports that we develop through their website, and these reports are open 

access for everyone. Many expert advisors and members of the CO core-design group highlighted that 

 

36
 A deviation from the methodology happened in this Demo Case: the collected responses for the frequency of use of each channel was in a 

qualitative form (e.g. often, usually, mainly, etc.), and therefore it was not possible to analyse and report the frequency of use of each channel 

like other Demo Cases. 
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their chosen channel of communication depends on the target group the try to reach, and their commu-

nication is mostly for work purposes (via Websites or Blogs, Social media, Telephone (call or SMS), mass 

and print media (radio, TV, etc.), Email, and Face to Face), however, they also occasionally communicate 

with family, friends, and the general public (for example via reports or oral presentations for the public). 

On the other hand, the majority of the respondents from the general public indicated that they don't 

communicate about this topic with the public; only two respondents from this group gave examples of 

communicating about water (quality) management for work purposes (e.g. in work meetings, or in con-

ferences). 

Lastly, the respondents were asked to indicate their preferred channels for communicating about water 

(quality) management. This question was designed to help prioritize the preferred communication chan-

nels from the users' point of view. Furthermore, it also helped capturing the preferred channels of com-

munication for those respondents who did not already communicated about pluvial flooding at all. The 

following bar chart summarizes the answer to this question. Based on this figure at least 75% of the re-

spondents indicated they prefer to use phone (call or SMS), emails, or an App on their Smartphone to 

communicate water (quality) management. It is important to mention that although respondents did not 

indicate using an App on their Smartphone as a frequently used channel for daily communication, many 

of them identified it as a useful channel for communicating about water quality issues.  

 

Most preferred channels of communication in the Sweden Demo Case 

 
 
Communication & decision mode 
 

Interviewees were asked to explain in what ways (if any) they are involved in the decision making and 

policy making processes regarding water (quality) management, and how they do take part in such pro-

cesses. The answers provided by the respondents helped depict the mechanisms by which they interact 

with the decision making processes and the roles they play.  

The respondent from the regulatory entities was involved in a project that looked at hazard substances 

that moved from urban areas to the Baltic Sea. This respondent believed that she provides the decision 

makers with the required information for their decisions because of her technical expertise and via con-

ducting research, writing reports, and participation in meeting.  

The expert advisors who participated in the interviews are mostly affiliated with the organizations in-

volved in managing the water in Stockholm or at the national level, and believed their participation in the 

decision making processes is mainly because of their technical expertise. Here are two examples: (1) 

"Since I have certain competences regarding how to manage water in certain ways, I have the possibility 
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to express my view in how we should do thing. I don't have decision power in general, only is small pro-

jects. I provide the decision makers with advice about storm and sewer water should be handled, or if we 

should separate or combine them"; (2) "we provide expert advice and we are the spoke persons for water 

utility. We explain what the natural impacts are if we take certain measures". 

All respondents from the CO core-design group also mentioned that they are involved in projects or con-

ducting research about water management via their jobs, or they are participating in volunteer activities 

(e.g. as citizen scientists). However, these interviewees perceived no influence on the decisions rather 

than providing the decision makers with data and information. With this regard, one of the respondents 

mentioned that they have not much information about the decisions taken; the decisions about managing 

water in their city are sometimes announced in the newspapers; otherwise they do not get to know about 

such decision. 

 The majority of the respondents from the general public perceived no involvement in water management 

and depicted themselves as water users (e.g. farmers, fishers, or domestic water users). They believed 

they have no influence on decisions regarding water management, or mentioned they are not interested 

to be involved at all. Only one respondent mentioned that she is involved in a project that includes alter-

native choices for water management aspects in the city, and for this project they bring all involved stake-

holders, including decision makers and politicians together to deliberate and negotiate about these alter-

native choices. 

 

Power Dynamics 
Access to & control over data 
 

In order to understand the baseline situation with accessing water quality data in Stockholm and Flen, the 

respondents were asked to express their opinion about the spatial and temporal availability of water qual-

ity data and describe their personal experience with accessing such data (if they had any). They were also 

asked to name the organizations and individuals who (they think) have the required skills to analyse the 

data. Moreover, the respondents from the regulatory entities, and the expert advisors were also asked to 

identify the organizations and individuals who define the level of access to water quality data for different 

stakeholders. 

The respondent from the regulatory entity believed that water quality data is generally not very accessi-

ble. She added, it is really hard to get hold of the data, and even if you are trained to do so, the data is still 

not easy to access at all. The expert advisors however believed that it is the spatial and temporal availa-

bility of water quality data that is not good enough, but the available data is accessible for everyone who 

needs it, however, there is some know-how involved in accessing the data. You need to either be in the 

organizations that collect the data, or know who (which organization or individual) holds the data and 

contact them to ask for permission to access the data. It is then up to them to provide you with the data 

or not. Having said so, some data is available and accessible for everyone, such as in the VISS platform37. 

The majority of the interviewees from the CO-core design group and the general public did not have 

enough information or experience with accessing water quality data. A few respondents from the CO-core 

design group and the general public mentioned that they have had a good experience with accessing 

water quality data. They also named the VISS database and municipality website as examples of platforms 

that have a lot of freely available data about water quality in sea and lakes, and useful information about 

swimming in the lakes. A respondent from the general public (based on an experience in an international 

 

37
 http://viss.lansstyrelsen.se 
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project), also mentioned that compared to other countries, data is quite easily available and accessible in 

Sweden. On the contrary, one respondent from the CO-core design group shared a negative experience 

about accessing the open data from the Stockholm city website. He said it supposed to be open, but the 

platform is not well design, not clear, and not legible; and the data is open but it is not easy to make sense 

of it. 

All respondents agreed that a certain level of knowledge and expertise is required for analysing water 

quality data. They identified a number of organizations and individuals who are qualified to analyse water 

quality data in Stockholm and Flen; this included the Stockholm Water and Waste Water Company (Stock-

holm Vatten och Avfall), municipalities, water quality professionals and scientists (e.g. Limnologists), labs, 

universities and research institutes, and private companies working on water quality issues. Moreover, 

respondents from the regulatory entities and expert advisors believed that the level of access to data is 

normally defined by the organizations that collect the data (e.g. The Ministry of the Environment and 

Energy, or The Swedish Environmental Protection Agency); this could also include private sector (e.g. a 

company who is interested in monitoring toxic substances in water), and subsequently the data holder 

will decide (based on the type of the data) whether or not to share the data. 

 
Authority & power 
 

'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decisions regarding management of water (quality) management in Stockholm and Flen.  

The respondent from the regulatory entities, believed that her role is limited to providing advice and con-

sult to the decision makers; with this regard she mentioned "I don’t decide, the authorities analyses the 

information we (experts) provide and pass it on to the political authorities. In my position, I am quiet 

down in the decision making chain". Some of the expert advisors also perceived a similar role for them-

selves; here is an example "We [experts] have a lot f influence, especially in technical matters. But every-

thing is a cost issue. We have a lot of opportunity to give our opinions or advise, but then it's up to the 

decision makers to assign the needed budget. For instance, right now there is an ongoing discussion about 

growing Stockholm by 140.000 new housing in a sustainable way, but it's really not possible. It's hard for 

them to listen, but they let us speak". The majority of respondents from the CO core-group and the gen-

eral public had little or no expectation of influencing the decisions. However, some interviewees from 

these groups believed that if they are involved in a project or have a relevant job they can have influence 

on the decisions by providing advice to the decision makers on specific issues. For example a respondent 

from the CO core-group said; "a strategist in infrastructure and development at municipality, I have a big 

influence by providing advice and consult to politicians and sometimes even speaking on their behalf". 

Moreover, some respondents believed that if they have the required knowledge they can communicate 

about their ideas with the authorities, professionals, or the general public. With this regard a respondent 

from the general public state; "I think I can be involved like a normal educated person by influencing public 

opinion, talking to people, and spreading the word". 

 
Institutional setup 
Formal institutions and policies 
 

To identify the formal institutions and policies regarding water (quality) management in Stockholm and 

Flen, the respondents were asked to identify the formal rules and strategies that govern the decision 
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making processes related to these topics. Answering this question required a certain level of expertise 

and therefore this was only asked from the expert advisors and the respondents from the regulatory en-

tities.  

At the international level, the requirements of the EU Water Framework Directive are the guiding principle 

for water quality management in Sweden. At the national level, the Environmental Code is perhaps one 

of the most important legislations in this Demo Case. This code that came into force in January 1999, 

replaced fifteen previous environmental acts, and constitutes a modernised, broadened and more strin-

gent environmental legislation that aims to promote sustainable development. It came into force on 1 

January 1999. It replaced fifteen previous environmental acts which were amalgamated into the Code. 

Moreover, the respondents identified permissions for building waste water treatment plans, policies at 

the city level regarding storm water management, and Local decisions about spatial planning as formal 

institutions that have a lot of impact on water quality management.  

In another question, all respondents were asked to express their opinion about the implementation of 

the rules, roles and responsibilities regarding the water (quality) management in Stockholm and Flen. In 

general, the respondents from the regulatory entities, expert advisors and the members of the CO core-

design group believed the water quality management standards and measures are implemented very 

strictly in some areas (e.g. drinking water, and effluent from the treatment plants), but there is room for 

improvement when it comes to other areas such as storm water management, domestic sewage, and 

water quality in the lakes. Some respondents mentioned, although implementation is strict, a lot of work 

still needs to be done to comply with all EU water framework directive requirements; for example some 

swimming lakes such as Nacka comply with the European standards, while others so not. The respondents 

from the general public unanimously mentioned that they don't know much about the implementation 

of the rules and preferred not to comment on this topic. 

 
Informal institutions 
 

Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play when managing water quality in Stockholm and Flen.  

The answers that the respondents provided for this aspect were rather geographically specific.  The re-

spondents form Stockholm City believed that since Stockholm is called the 'city on water', water quality 

management and having clean water bodies are very important for the city. Two respondents linked the 

current practices of water management to the existing infrastructure and mentioned that it is partly the 

traditional infrastructure that determines how water should be managed, but luckily Stockholm has a very 

good infrastructure for water supply and sanitation. With this regard a respondent from the general public 

mentioned "some water infrastructure are more than 150 years old, and are still functioning very well, 

while some other pipes were built 20 years ago and they are not working anymore. So I guess there would 

be an effect of the philosophy of how to build infrastructure. Newer doesn't mean that is better or working 

better". Moreover, the respondent from the regulatory entity believed that it is a norm for citizens to rely 

on the authority to handle all issues related to water (quality) management, and in case of the Stockholm 

City, it is the isolated work of the Stockholm Vatten och Avfall. 

Respondents from Flen also mentioned that Flen is an eco-village and it is also called the city between the 

lakes. Therefore water quality management is a necessity for keeping this image, and it is a very important 

value for Flen as a touristic destination. They identified the municipality as the main stakeholder respon-

sible for protecting and enhancing the quality of the water in Flen as well as ensuring management of 

waste and garbage. 
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Multilevel interactions 
 

In order to understand the hierarchy of authority between supranational, national, and local (sub-na-

tional) actors involved in managing water quality in Stockholm and Flen, respondents were asked to ex-

plain these multilevel interactions. Answering this question required a certain level of expertise and there-

fore this was only asked from the respondents from the regulatory entities. Generally speaking, the inter-

view results helped identifying the hierarchy of authority only to a very small extend, but this inspired 

conducting a more comprehensive review of such interactions form primary and secondary sources. 

Basically there are 4 different level of government involved in water (quality) management in Sweden. 

The interviewees only identified a few influential actors at the international (EU; mainly through the EU 

Water Framework Directive), national (Naturvårdsverket, Livsmedelsverket, and Boverket), and local lev-

els (Stockholm Vatten och Avfall, and municipalities). This list was further complemented by information 

from secondary sources. The following figure summarizes the hierarchy of the main actors involved in 

water (quality) management at the different levels.   

 
The hierarchy of the main actors involved in water (quality) management in Sweden 
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Possible plural legal systems 

 

Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities about water quality management in Stockholm and Flen. 

Some respondents believed that the number of organizations involved in different aspects of water man-

agement and their complex relations in an issue that could cause duplication of efforts, miss-coordination, 

or at least unclarity. With regard to duplication of efforts, one of the respondents said; The Environmental 

Protection Agency and The Stockholm Vatten och Avfall sometimes have assignment for taking measure-

ments in existing water bodies. They both may work on the same water body but do different measure-

ments. It may not be overlapping, but it's not efficient either. Another respondent gave an example about 

dual environmental goals. He mentioned for example for phosphorus recycling, sometimes in some places 

a certain level of phosphorus is defined as safe, while this is considered unsafe or toxic in other places. 

Different national agencies promote different environmental goals which create a conflict.  
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Annex 6 Kenya Demo Case 

Respondents in the Kenya Demo Cases 

In total 34 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

CO core-design group, and the general public in this Demo Case.  For practical reasons, the majority of the 

interviews were conducted via phone and Skype; however a few respondents were also interviewed face 

to face during the first co-design workshop of this Demo Case. The following bar chart shows the percent-

age of respondents per age group for this Demo Case. As the the bar chart shows, the sample population 

in this demo case is younger than the other demo case. This is due to the fact that Kenya has a very young 

population, and this was also reflected in the average age of participants in the CO co-design group. 

 

 
 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. The skewness of this graph is partly because of the high percentage of the partici-

pants from 26 to 55 in the co-design workshops, and partly to the predominant role of the male commu-

nity members in this Demo Case. The later was reflected both in the high number of male representatives 

in the co-design workshops, and the low number of females from the general public who felt comfortable 

to participate in the interviews.  
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Participation 
Geographic scope 

 

The GT2.0 Kenyan Demo Case is located in the Narok County at the south-west Kenya, and includes the 

Mara Triangle, the Maasai Mara National Reserve, and the conservancies around this reserve. This area is 

a part of the greater Mara ecosystem, which is located inside the Kenya borders, and is managed by the 

Narok County government. Narok County has a total population of 85092038 inhabitants. 

  

 

38
 Based on the 2010 census provided by the Kenya National Bureau of Statistics; retrieved from: https://www.knbs.or.ke/overview-of-census-

2009/ 

https://www.knbs.or.ke/overview-of-census-2009/
https://www.knbs.or.ke/overview-of-census-2009/
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Location of the Kenyan Demo Case in the greater Mara region39 

 
 

The imbalance between biodiversity conservation and livelihood management is a pressing issue in many 

places across Kenya including the Mara region. The first step in better balancing these two prerequisites 

for sustainable development is to have enough data and information for understanding the current situ-

ation. The majority of the respondents mentioned that lack of reliable data on biodiversity and livelihoods 

is a national level issue. Some respondents found this a local problem either because they mentioned they 

didn't have enough information about other parts of the country or linked this to the size and importance 

of the (wider Mara) region. Only one respondent from the CO co-design group mentioned that there is a 

lot of available and reliable data about these issues. 

The available data was often described as not accurate, not reliable, not up to date, not well distributed 

(spatially and temporally), and not accessible (especially publicly or in a central way). Furthermore, lack 

of coordination between organizations in terms of collecting and sharing data was identified as another 

issue. It was mentioned that if the data is available, it is difficult to know who has the data; institutions do 

not share the data with the public, and sometimes not even with each other.  

Availability and reliability of data was linked to a number of factors; for example it was mentioned that 

remoteness from the centre, bad road networks, and security of some areas (e.g. Northern part of the 

country) affects the number of researchers who are willing to work there and hence the availability/reli-

ability of the data. The issue of interest in collecting the data was also mentioned a number of times. For 

example it is believed that there is a lot more data on protected areas such as Maasai Mara, compared to 

non-protected areas. Furthermore, in the protected areas, the data is skewed; meaning e.g. there are a 

lot more data on endangered species, and big mammals, and not enough information about every species. 

This was also mentioned for data about livelihood; government bodies especially the bureau of statistics 

collects data about livelihoods, but this data is not about every aspect and not very detailed. Other organ-

ization like NGOs also collect data about different aspects, based on their own interest (e.g. children mal-

nutrition). This has created a huge gap in the number and focus of research done in different regions of 

Kenya and has created 'under-studied' and 'over-researched' topics or areas. 

 

 

39
 Source: Maasai Mara Wildlife Conservancies Association (2015), Voice of the Mara (First Edition); retrieved from www.maraconservancies.org/  

http://www.maraconservancies.org/
http://www.maraconservancies.org/
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Participant groups 
 

The respondents from the regulatory entities and expert advisors were asked to identify the stakeholders 

who are currently involved in the decision making and policy making processes regarding biodiversity 

conservation and livelihood management in Kenya. The respondents could not easily distinguish between 

policy makers and decision makers and therefore the responses for these questions were more or less the 

same. 

The Parliament of Kenya was identified as the main body of policy making at the national level. Cabinet 

secretaries especially those who head the ministries involved in managing biodiversity and livelihoods 

(e.g. are 'Environment and Natural resources', 'Agriculture, Livestock and Fisheries', 'Water & Irrigation ' 

and 'Tourism'); relevant wings of ministries such as Kenya Wildlife Service (KWS), Kenya Forest Service 

(KFS), Kenya Water Resources Management Authority (WRMA); as well as the National Museums of 

Kenya, and also the Kenya Water Tower Agency (KWTA) 40 were also identified as very influential actors 

at the national level. The Narok County Government was identified as the most important stakeholders 

at the local level. Conservancies and NGOs (e.g. WWF) were also among the elicited stakeholders at the 

local level.  

Despite the devolution of power from the national level to the county government in Kenya in 2010, the 

national level organizations such as KWS are still very much involved in conservation activities at the 

county level. One of the respondents explained the reason for the involvement of the national govern-

ment as; "it is mostly [the responsibility of] the county government [to manage the Maasai Mara National 

Reserve], but we don't have the capacity or expertise in many areas, therefore we use the help of the 

national government. For example KWS is very active in elephant surveillance in Narok, because their staff 

are highly skilled compared to the county rangers. They also have the machinery, GPS, and other equip-

ments that are required to do this".  

 
Efforts required to participate 
 

Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think are need for their participation in the decision making processes about biodiversity con-

servation and livelihood management in Kenya.   

Respondents form the regulatory entities believed they need time for example to developing plans and 

bills, drafting and assessing reports, attending meetings and following up activities. Moreover, they high-

lighted the need for gaining expertise and participating in training programs (e.g. in wildlife conservation). 

Community members in the CO co-design group mentioned they need time and efforts for attending par-

ticipatory meetings, educating other community members, and collecting and reporting information (e.g. 

a tour guide mentioned he needs time to locate injured animals and report it to the rangers). Financial 

resources (e.g. for buy credit to make phone calls, or the fuel costs of using a personal car), equipment 

(e.g. cars, computer, projectors, stationary), and having relevant expertise were also mentioned as re-

quired factors for participation in the decision making processes. Moreover, a number or respondents 

highlighted the importance of ability to communicate ideas and views. They mentioned that participation 

in the decision making processes requires a lot of individual communication efforts (e.g. for writing letters 

to the county government and following up the results) that is not possible for every one (due to the low 

average literacy level). Organizing a forum for deliberating and making collective demands was an offered 

 

40
 KWTA's main function is to coordinate and oversees protection, rehabilitation, conservation, and sustainable management of water towers. 
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solution for this problem. Finally, lobbying and talking to influential people was also mentioned as a re-

quirement for making one's voices heard; one of the interviewees stated; "this is the hardest part, espe-

cially when it comes to resource benefit sharing". 

Expert advisors also provided more or less similar answers to the CO co-design group. Time and effort to 

find data and statistics, share information; Financial resources (e.g. for buy credit to make phone calls, or 

the fuel costs of using a personal car); attending meetings; communication efforts (for example via a plat-

form that brings donors, scientists, an local citizens together and shows who does what); and the need 

for lobbying with seniors were among the answers provided by this group. 

Respondents form the general public identified several types of efforts, requirements and investments 

that can influence their participation in the decision making processes. Several respondents mentioned 

they need time for travelling (that often includes walking long distances for local citizens), attending meet-

ing with other stakeholders (such as county representatives, community members, chiefs, NGOs, and 

lodges), and educating others. One of the respondents mentioned; "often times before you get to know 

about a participatory meeting it is over and you cannot attend it". Equipment (e.g. car), expertise (e.g. 

leadership skills, teaching skills), education (educating other or educating yourself, e.g. by reading arti-

cles), and financial resources for travel, making phone calls, paying officials to attend meetings (i.e. a cul-

tural norm that was also observed during the GT2.0 co-design meetings) were also among the identified 

efforts, requirements and investments by this group. Moreover, several respondents believed that com-

municating with authorities, NGOs, and community members (e.g. via writing letters, creating forums, 

making presentations, writing petitions and complaints, and coordinating protests), and especially lobby-

ing (e.g. with officials or community representatives such as chiefs, or MMWCA) are among the most 

important requirements for influencing the decisions.  

 
Communication paradigm 
 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others and the frequency of use of each channel. This question helped mapping the 

most prominent means of communication among the respondents in this Demo Case. Figure [x] shows 

the summary of the answers to this question. Using telephone (call or SMS) and an App on smart phone 

(predominantly WhatsApp) were by far the two most frequently mentioned and used means of commu-

nication in this Demo Case. For communicating via telephone, it was mentioned that due to the low aver-

age level of literacy among the local citizens, phone calls are much more common than sending SMS. A 

few respondents pointed out the need for choosing the right communication channel based on different 

target group; for example for reaching out to the youth social media (e.g. Facebook) could be one of the 

best channels, while for elders and local women face to face communication could work better. Moreover, 

radio was indicated as an efficient channel for reaching a large number of people (even in remote areas). 
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Most frequently used communication channels in the Kenya Demo Case 

 
 

Next, the interviewees were asked whether or not they communicate about biodiversity conservation and 

livelihood management with others, and if yes with whom, and how? The purpose was to understand the 

current status of communication and information sharing about the specific issues in focus of this Citizen 

Observatory (i.e. biodiversity conservation and livelihood management).  

In summary, all respondents from the regulatory entities and expert advisors, and also the majority of the 

respondents from the CO core-design group and general public mentioned that they communicate about 

biodiversity conservation and livelihood management. Participants from the regulatory entities men-

tioned they communicate about these issues (mostly because of their work) with different people, includ-

ing managers, colleagues, rangers, and members of the community; the channels mentioned were; Face 

to Face, WhatsApp, Phone calls, and email. Expert advisors mentioned they communicate about the issues 

for both work and personal purposes. For example they mentioned they communicate with conservancies 

via exchanging pictures as email attachments or on WhatsApp; or with family and friends via WhatsApp. 

They also mentioned the use of Facebook and WhatsApp for reaching the community members and the 

wider public. Some expert advisors indicated that they are members of specific WhatsApp groups e.g. for 

monitoring species. Several respondents from the general public indicated that they are communicating 

about these issues with the community members and/or the authorities. A number of interviewees linked 

this to their work-related activities; for example chiefs and members of conservancies mentioned that 

they communicate with community members, and authorities frequently for their job. The most fre-

quently mentioned channel for communicating with the community members was Face to Face. Moreo-

ver, phone calls & SMS, WhatsApp, and Facebook were also appeared frequently in the answers. In case 

of communicating with the authorities, Face to Face meetings, phone (calls and SMS), WhatsApp, and 

email were the most frequently mentioned channels.  

Lastly, the respondents were asked to indicate their preferred channels for communicating about biodi-

versity conservation and livelihood management. This question was designed to help prioritize the pre-

ferred communication channels from the users' point of view. Furthermore, it also helped capturing the 

preferred channels of communication for those respondents who did not already communicated about 

biodiversity conservation and livelihood management at all. The following bar chart summarizes the an-

swer to this question. Based on this figure the most frequently preferred channel was using an app on the 

Smartphone and more specifically WhatsApp. The reasons for this preference were mentioned the cost 

efficiency and the ease of use of this channel (e.g. the possibility of sharing images in an easy and fast 

way, or the possibility of use when moving). Using telephone (calls and SMS), and communicating face to 

face or via email were also among the most preferred channels of communication.      
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Most preferred channels of communication in the Kenya Demo Case 

 
 
Communication & decision mode 
 

Interviewees were asked to explain in what ways (if any) they are involved in the decision making and 

policy making processes regarding biodiversity conservation and livelihood management in Kenya, and 

how they do take part in such processes. The answers provided by the respondents helped depict the 

mechanisms by which they interact with the decision making processes and the roles they play.  

Selected interviewees were from the regulatory entities at both local (county) and national levels (Kenya 

Wildlife Service and the Kenya Meteorological Department). All of the participants from this group per-

ceived they have a direct or indirect say in the decisions related to their job because of their technical 

expertise. One of the respondents from the Narok County Government distinguished between the level 

of influence of the regulatory entities at the local and national levels by referring to the Constitution of 

Kenya; he stated "it is the constitutional right of the county to influence every decision; we have direct 

say in all the decisions; even the national level organizations such as NEMA office in the county, cannot 

function without our approval". 

The expert advisors indicated that they are mostly involved via their jobs, and the nature of their involve-

ment was highly dependent to their work. All interviewees indicated that they are involved via providing 

expert knowledge and advice to authorities and the community (e.g. how to match cattle population with 

a conservation plan). Some respondents believed that their role is more than expressing opinion; for ex-

ample one of the respondents from an NGO mentioned that they have recently deliberated with the 

county government on revising a management plan for the Mara region. He added that the county sees 

their organization as the voice of the community, and this gives them the authority to negotiate and bar-

gain. Moreover, a respondent from KWS mentioned that he is involved in capacity building within the 

communities, and making small operational decisions (e.g. managing single incidents of human wildlife 

conflict). Thus, based on the adjusted democracy cube the involvement of the expert advisors ranged 

from expressing preference to technical expertise (Wehn et al. 2015).   

The interviewees from the CO core-design group were from the local community, conservancies, and also 

NGOs. All respondents mentioned that they are either involved via their jobs, or via membership in com-

munity action groups. Similar to the expert advisors, the respondents from this group also mentioned 

several methods by which they interact in the decision making processes. Some of these involvements 

were via communication, for example a tour guide mentioned that his participation is limited to sharing 

information about the wildlife with the rangers (e.g. via WhatsApp messages); or a teacher who assumed 

having no direct influence on the decisions, but described his influence as developing preference within 



Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

105 

 

the community via educating students, and helping them transform their view or ideas about the im-

portance of conservation. On the other hand some respondents perceived a more direct involvement in 

policy and decision making. For example a local Maasai gave a clear example about the bargaining power 

that he had because of his membership at WRUA; "when we participate in these meetings, we express 

our opinion and contribute to the discussions; for example the 2010 constitution and the recent wildlife 

act we could get them [the Narok County Government] to assign more compensation for livestock 

deaths". 

Half of the respondents from the general public mentioned that they are barely or not at all a part of the 

decision making processes. Some of these respondents mentioned they get to know about the decisions, 

when they are gazetted. There were also some harsh critics to the government from this part of the in-

terviewees; for example a local pastoralist mentioned "the government doesn't involve us in such deci-

sions; they don't go to the ground to see and hear people's problems. They just want to do their job from 

their desks, and in their view a pastoral is nobody". In another example a women from the community 

mentioned "the people in power do not allow us to get involved. You cannot easily go to the county and 

discuss your issues with the representatives. They may see you, but they don't listen to you. The people 

in the county government have their own agenda and a high interest in the reserve". On the other hand 

half of the respondents from the general public believed that they are involved in the policy and decision 

making processes. Two main methods of involvement were identified by the respondents. The first 

method was expressing preferences in a participatory meeting or via membership in community action 

groups. Participants mentioned, as a community member, sometimes they are consulted on the bigger 

decisions, and sometimes they are not. They are mostly represented via their elected representatives at 

the county and national levels. In most cases a part of the community is represented by a community 

representative, and in case a participatory meeting is held, it is not always possible for everyone or even 

the community representatives to participate (mainly because of the location of the meeting and/or its 

timing). The second identified method of involvement was by communicating with different (influential) 

stakeholders bilaterally outside of the participatory meetings. Respondents highlighted that using this 

method highly depends on having a social or professional link with these stakeholders. With this regards, 

a participant mentioned "if you want to have a good influence, you should be present in the political 

forums, or know people who are there".  

 

Power Dynamics 
Access to & control over data 
 

In order to understand the baseline situation with accessing data about biodiversity conservation and 

livelihood management in Kenya, the respondents were asked to express their opinion about the spatial 

and temporal availability of data about these issues and describe their personal experience with accessing 

such data (if they had any). They were also asked to name the organizations and individuals who (they 

think) have the required skills to analyse the data. Moreover, the respondents from the regulatory enti-

ties, and the expert advisors were also asked to identify the organizations and individuals who define the 

level of access biodiversity and livelihood data for different stakeholders. 

All respondents from the regulatory entities unanimously believed that the spatial and temporal availa-

bility of data about biodiversity and livelihoods is not very good. It was mentioned that a lot of data re-

quired for different aspects of the projects, or for reporting purposes to the management is either not 

available at all, or it is not clear who holds the data. Moreover, the available data is often outdated, not 

accurate enough, or not well stored. The majority of the community members from the core group also 

believed the spatial and temporal availability of data about biodiversity and livelihoods is not very good. 
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They mentioned that the data is either not available, not publicly shared, or is collected for specific pur-

poses and thus not useful for what they need it for. Only one of the respondents from MMWCA believed 

that there are a lot of government departments and projects involved in collecting and sharing data es-

pecially on biodiversity. As an example he mentioned the AfricanBioServices41 , a project that is run by a 

department in environmental and natural resources ministry and with support from the EU. He claimed 

that this project collects all kinds of data about biodiversity, and their data they have goes back to as early 

as 1970s. All expert advisors also believed poor spatial and temporal availability of data is a general prob-

lem, that is perhaps more evident in remote areas than huge parks and protected areas. They believed 

that this problem is because nothing is centralized. If the data is available, it is difficult to know who has 

the data, and the Institutions do not share the data with the public. It was also mentioned that sometimes 

government organizations even do not share the data with each other (e.g. WARMA has some data on 

climate, but they sell it), and the available data is not reliable. In addition the interviewees also questioned 

the reliability of the data; they believed that if you ask two different organizations to provide a dataset 

(e.g. the population of cheetahs), sometimes the figures do not match. With this regard, one of the re-

spondents believed that this mismatch is intentional; "they are very secretive and sometimes give you a 

set of data that is manipulated to show things differently".  

 Research organizations, individual experts/scientists, NGOs, and government organizations were elicited 

as the best placed actors for analysing the data in this demo case, however, it was mentioned that the 

exact answer to this question highly depends on the type of data. Some data require specific expertise, 

and sometimes synthesize is needed before publishing the data. For example one of the respondents 

mentioned that "people with expertise about elephants do not necessarily have enough information 

about cheetahs; some of these expertise are highly specialized". Moreover, it was also mentioned that for 

the case of biodiversity sometimes even the county rangers do not have the required knowledge or skills 

to interpret highly specific information about certain species. On the other hand, many respondents men-

tioned that the local people have a very good understanding of the biodiversity, but literacy is a barrier 

that affects the capability of the local community to in analysing the data. With this regard an interviewee 

said; "the community are well aware of these topics, and they understand everything. The problem is that 

people are not literate, and therefore don't know how to explain themselves". Language was also identi-

fied as a barrier by one of the interviewees; "sometimes there is a need for translation of the data, be-

cause it is not their local language".  

All of the respondents believed that the level of access to data pretty much depends on the organization, 

department, or individuals 'who holds the data'. Example organizations included KWS and the county gov-

ernment for the data that they collect, and also research institutes that generate their own data. Some of 

the expert advisors also added that the national laws allow government organizations such as KWS to 

keep some part of the data that is considered as 'sensitive data' (e.g. the income of KWS). Moreover, some 

expert advisors mentioned that in any case you shouldn't produce data that is not accepted or indorsed 

by the government; otherwise "they will make publicity and say the data is not good at all". 

 
Authority & power 
 

'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decisions regarding biodiversity conservation and livelihood management in Kenya.  

 

41
 http://africanbioservices.eu 
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All respondents from the regulatory entities believed they have direct influence on the decisions because 

of their official mandate. Furthermore, respondents believed that the county government has the biggest 

influence among all other actors; for example a respondent stated; "nothing happens here, without Narok 

County's approval. Inside the county government, the top management (political offices) have the biggest 

voice. Community members also have a big voice, because of their votes to elect the officials". 

The interviewees from the CO core-design group and the expert advisors elicited two methods by which 

they can have a (minimal) influence on the decisions; (1) via altering public opinion (rather than policies 

and decisions), and also training and education the communities (e.g. via awareness raising programmes) 

about conservation and livelihood management issues; or (2) by providing advice or consult to the au-

thorities (especially the Narok County Government) inside or outside of participatory meetings. For ex-

ample a tour guide mentioned "the information that I provide are valuable for the rangers and therefore 

I think I have some influence on the decisions on the ground".  

A number of respondents from the general public also believed that they can influence the decisions by 

educating others on different aspects of livelihoods and conservation. For examples a respondent from 

the church mentioned that "via our platform (the church) we can talk to the community directly and in-

fluence their ideas about conservation"; in another example a student mentioned that he can influence 

his fellow students and raise awareness within the community by explaining the importance of biodiver-

sity conservation and livelihood management to them. A few respondents in very specific positions also 

believed that they have a lot of influence on the decisions: (1) The two interviewed chiefs mentioned that 

have a direct influence on daily local decisions, and/or an advising/consulting role to the national govern-

ment, because they are the link between the community and the national authorities (e.g. county com-

missionaire or KWS) and they also transfer back the opinion of the national government to the commu-

nity; (2) A spiritual leader from a church said, "we provide advice and consult to the authorities, even the 

president sometimes consult the church on different decisions"; (3) a few respondents who were involved 

in specific projects also mentioned that they provide advise the county government on specific issues (e.g. 

women's issues). The rest of the respondents from the general public believed that they little or no influ-

ence on the decisions, and they are informed about the decisions when and if they are gazetted, or ad-

vertised via newspapers, advertisements in TV, notice boards in government offices, or via social media. 

With this regard, an interviewee mentioned; "our chance to influence the decisions is very limited; they 

[the authorities] are not ready to listen to just a simple person".  

Some of the respondents in this demo case also emphasised that in the micro (family) scale, the decision 

making power is normally with men, and female members of the communities are less involved in making 

the decisions. With this regard a male respondent said "as a man I have the sole responsibility for decision 

making. Women may work on the farms, but men get to make the decisions"; similarly a female respond-

ent mentioned "men are more privileged in our community; most of the time they make decisions on 

behalf of the women. Actually very few women are involved in the decisions regarding biodiversity and 

livelihood management". 

 
Institutional setup 
Formal institutions and policies 
 

To identify the formal institutions and policies regarding biodiversity conservation and livelihood manage-

ment in the Kenya, the respondents were asked to identify the formal rules and strategies that govern the 

decision making processes related to these topics. Answering this question required a certain level of 
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expertise and therefore this was only asked from the expert advisors and the respondents from the reg-

ulatory entities. Generally speaking, the interview results helped identifying the formal institutions only 

to a very small extend, but this inspired conducting a more comprehensive review of the formal institu-

tions form primary and secondary sources. 

The interviewees could identify the following relevant institutions and policies: (at the international level) 

the agreement for the joint trans-boundary management of Mara River Basin; (at the national level) the 

Constitution of Kenya, Kenyan law on management of protected areas (KWS supervises the implementa-

tion of this law), the Wildlife Act, the Water Act 2005, and the Forest Act (under review); (at the county 

level) the Environmental Management Bill, and the bylaws driven from the national policies and custom-

ized for the local issue. One of the respondents also mentioned that recently the Narok County Govern-

ment is in the process of approving a number of bills that will substitute the bylaws (e.g. the Maasai Mara 

Management Plan, the Narok County Tourism Act, the Environmental Management Act, and the Livestock 

Act). 

In another question, all respondents were asked to express their opinion about the implementation of 

the rules, roles and responsibilities regarding biodiversity conservation and livelihood management in the 

Kenya. Apart from one respondent who believed the rules are very strictly implemented, the rest of the 

respondents from the regulatory entities, and expert advisors mentioned the rules are not vey strictly 

implemented at both local and national levels. Respondents identified several institutional, social and 

political reasons that make the implementation of the law difficult. The interviewees identified lack of 

resources (knowledge, capacity, and staff) as one of the main reasons for partial implementation of the 

law. Moreover, it was mentioned that strengthening implementation by the county is difficult, because 

the county doesn't have the judiciary power to enforce the law. For example only KWS can arrest and 

prosecute people, and if the county rangers want to arrest someone, they have to report it to KWS; same 

goes with the issue of illegal logging and KFS. It was also mentioned that there are a lot of ways to break 

the rules, and people think about their own gain and find ways to break the rules easily. With this regard, 

issues such as corruption and bribery were highlighted by several respondents as factors that have a great 

influence on implementation of the law.  

Similarly, apart from two respondents who believed the rules are very strictly implemented, the majority 

of the respondents from the CO co-design group and the general public also agreed that the rules and 

regulations are not very strictly implemented (at both local and national levels). The evidence for this 

claim was the increasing wildlife deterioration, and the existence of multiple barriers for sustaining liveli-

hoods. Some respondents believed that there is a very big gap between what law and the constitutions 

say and what is being implemented. In particular, several respondents believed that they can definitely 

benefit from better implementation of certain issues such as compensation in case of human wildlife con-

flicts and women's inclusion (i.e. emphasised in the constitution). A number of respondents indicated that 

the existing imbalance in power of different actors affects the implementation and the extent of imple-

mentation highly depends on the issue, location and actors involved. For example, it was mentioned that 

implementation is very strict when it comes to the conservatories, but this is not the case about the game 

reserve. There are lots of influential factors for bad implementation at the reserve, such as politics and 

climate change. These factors make it difficult to keep people away from the reserve. In another example 

an interviewee from the general public said "implementation is one way; If KWS knows about a dead 

elephant, they come to the area in 10 minutes with a helicopter, but if farmer's crops are damaged or 

pastoralist's animals are dead, no such action is taken". Personal and political interests and limited avail-

able funding were also elicited as barriers for good implementation. Many respondents from the general 

public and the CO co-design group also believed that corruption is a main barrier for good implementation 
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of the laws. They mentioned that corruption is at all levels; sometimes it is from ground up, and some-

times from the higher officials. For example an interviewee believed that a lot of elephant poaching inci-

dents on are done by the agencies who are supposed to protect these animals. In another example, a 

student said "the government employees are trying, but there are issues. For example in the case of killing 

wildlife, if a rich or influential person kills an animal, his punishment is different than an ordinary person; 

this is because of corruption". On the contrary, two respondents believed that that implementation of the 

law is very well.  

 
Informal institutions 
 

Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play for biodiversity conservation and livelihood management in Kenya.  

Almost all respondents agreed that informalities in Maasai culture have a (positive or negative) influence 

on biodiversity conservation and livelihood management. With this regard, one of the respondents said 

"in Maasai community, even if you have a PhD you will go back to the same old practices, and do what 

you used to do".  

Several interviewees mentioned that Maasai are traditionally protectors of the wildlife and forest and this 

is evident from their cultural beliefs and practices. They gave several examples of the values, norms, and 

traditions that can positively affect biodiversity conservation and livelihood management. Box I summa-

rizes the examples of such cultural beliefs and practices that were provided by the respondents. 
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BOX I 

Examples of cultural beliefs and practices that may have a positive effect on biodiversity conservation 

and livelihood management: 

 

 The traditional land ownership model of the Maasai was community land instead of individual 
land ownership. This tradition could help stopping some controversial practices such as fencing 
which harm the biodiversity. 

 Cutting trees and grazing are forbidden in special areas were the Maasai perform their cultural 
practices. 

 Maasai people do not cut a tree from the bottom; they just cut the branches and have to leave 
one branch.  

 Poaching is a culturally condemned activity; it is forbidden to kill or eat wild animals in Maasai cul-
ture. Maasai also don't kill animals for amusement. 

 If a Maasai eats the meat of a wild animal, he is not allowed to eat at home or drink milk that day, 
because it is believed that this will have a bad effect on their cattle. 

 Regarding human-elephant conflict; Maasai used to believe that if an elephant attacks a human, 
he/she was meant to die long time ago, because the elephants were seen as species that come to 
collect the dead. 

 When a large number of cattle is killed by a leopard, it is believed that good things will happen to 
the owner in the future; this belief minimizes the need for retaliatory attract on the leopard.  

 There are some parts of the forests that have spiritual value for the Maasai and these parts are 
managed by communities (traditionally and up to now).  

 When the Maasai leave their homes (move to another location), they don't destroy it and later on 
another family will come and settle there. 

 Moranship is good for security, and this has positive implications on people's livelihoods. 

 

At the same time, some interviewees elicited a number of values, norms, and traditions that have negative 

effects on biodiversity conservation and livelihood management. Box II summarizes the examples of such 

cultural beliefs and practices that were provided by the respondents. 
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BOX II 

Examples of cultural beliefs and practices that may have a negative effect on biodiversity conserva-

tion and livelihood management: 

 

 Maasai are traditionally pastoralists, and they see the number of livestock they have as an indicator 
for being reach or poor, and therefore overstocking and overgrazing have become prominent issues 
in the Mara region. 

 The tradition of retaliatory attacks on the wildlife has a negative effect on biodiversity conserva-
tion. 

 The skin, organs or limbs of some animals (for example lion and ostrich) are an essential part of 
traditional practices (this is becoming less because of the legal punishments and fines. 

 When Maasai boys become Morans they need to kill a lion. This harms the biodiversity and is pro-
hibited by the law. Moreover it keeps the children away from school, and thus has an effect on their 
future job finding and earning money. 

 There is a lack of respect for the role of women in the households in the Maasai community. In the 
communities, it is traditionally men who own the land; therefore they have more opportunities for 
earning money. This is changing a bit, and women are becoming more involved in generating money 
and participating in decisions but with a very slow paste. Older generation resist this change the 
most. 

 
 
Multilevel interactions 
 

In order to understand the hierarchy of authority between the supranational, national, and local (sub-

national) actors involved in managing pluvial floods in the Netherlands, respondents were asked to explain 

these multilevel interactions. Answering this question required a certain level of expertise and therefore 

this was only asked from the expert advisors and the respondents from the regulatory entities. Generally 

speaking, the interview results helped identifying the hierarchy of authority only to a very small extend, 

but this inspired conducting a more comprehensive review of such interactions form primary and second-

ary sources. 

With fundamental changes in the Constitution of Kenya in August 2010, the country's institutional frame-

work took a major turn from a centralized system of administration and governance to a devolved struc-

ture of government which cedes power of legislation, execution, and also revenue collection and expendi-

ture to 47 unites of devolved government (i.e. counties). The judiciary power however remained central 

and at the national level. With these changes, the new constitution basically introduced two main levels 

of government; National and County. In terms of hierarchy, the constitution defines these two levels as 

parallel and does not perceive superiority for any of these levels over the other (Government of Kenya, 

2010 - Article 1), but in several articles emphasizes the need for consultation, collaboration, and coordi-

nation between the two levels. For example, in Article 6 (2) these levels are defined as 'distinct and inter-

dependent', but the need for their 'mutual relations on the basis of consultation and cooperation' is high-

lighted. In another example, Article 189 (1) asks government at either level to 'perform its functions, and 

exercise its powers, in a manner that respects the functional and institutional integrity of government at 

the other level'. The following diagram depicts the overall structure of the Kenya Government.    
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The devolved structure of government in Kenyan 

 
 

During the interviews, two main points were elicited by the respondents. Firstly, the county is autono-

mous, but its decisions should not conflict with the national (parliament law) and in any conflicting case 

the national law prevails. Secondly, a number of respondents believed that although after the devolution 

of power, it is the county government has the final decision making power, in many cases it is still the 

national government who takes some of the measures in reality, but "it is the county who claims the 

fame". The example given for the second point was the KWS rangers who are actively involved in manag-

ing the Maasai Mara national reserve; a responsibility that is handed over to the Narok County Govern-

ment.   

 
Possible plural legal systems 

 

Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities about biodiversity conservation and livelihood management 

in Kenya. 

A few respondents believed that all parties involved in conservation and livelihood management have 

separate tasks and responsibilities and their efforts complement each other; they also believed that the 

written law (for example the Constitution of Kenya) clearly explains such roles and responsibilities. On the 

other hand, several interviewees from the regulatory entities, expert advisors, CO core-design group, and 

the general public provided examples of overlapping rules, roles, and responsibilities regarding these is-

sues. Examples of governmental organizations with occasional overlapping activities were among the 

most frequently elicited answers. These respondents believed that the county governments and their de-

partments sometimes have overlapping mandate with national organizations (e.g. KWS, KFS, NEMA) be-

cause they act on the same issue or location. Some of these respondents believed that disagreement on 

how to manage certain situations happen a lot and these actors "even get into fights from time to time". 

Some respondents affiliated this to the fact that the county government is still young and needs the sup-

port and expertise of national level organizations to manage the Maasai Mara national reserve, while 

others believed that although devolution was a good strategy, but it has not been fully endorsed by the 

national government, and that's why the national government wants to keep their authority and influence 

at the local level. Another form of plurality in legislations was the issue of 'double gazettement' which has 

led to confusion over responsibilities. For example the Mau forest is registered as both a national reserve, 
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and forest reserve, and is managed by both county government and KWS; at the same time its funding 

comes from a national level organization called 'Kenya Water Tower Agency'. Other identified examples 

of double gazetted forests were Mount Kenya, Shimba Hills, and Aberdare Ranges that are registered as 

both forest and national reserve. 
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Annex 7 Zambia Demo Case 

Respondents in the Zambia Demo Cases 

In total 29 interviews were conducted with the respondents from the regulatory entities, expert advisors, 

and the general public in this Demo Case. All of the interviews in this Demo Case were conducted face to 

face. The following bar chart shows the percentage of respondents per age group for this Demo Case. 

 

 

The following bar chart illustrates the detailed distribution of respondents based on their age, gender, 

and stakeholder type. As the bar chat illustrates, in this Demo Case there were no interviews with the CO 

co-design group. This was due to the fact that the change of technical support for the Demo Case created 

a long time-gap between interaction moments. At the time of conducting the surveys, the Co-Design 

group had not been engaged for almost 10 months. As all other interviews across cases were done in 

connection with Ground Truth 2.0 activities (which implies heightened awareness for the issue), this 

would have distorted the results. 



Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

115 

 

 

 
Participation 
Geographic scope 

 
The GT2.0 Zambia Demo Case is located in the Silowana Complex, a Zambian part of the 5-country Ka-

vango-Zambezi Transfrontier Conservation Area (KAZA-TFCA). This includes a 5,000 km² wildlife protected 

area and a 4,000 km² buffer zone around it. As the CO is designed to support Community-Based Natural 

Resource Management (CBNRM) under the Wildlife Act, the focus area of the CO is technically the Game 

Management Area “Lower West Zambezi”, which is an area inside the Silowana complex. 

The project area is located in two districts of Sesheke and Sioma in the province of Western Zambia. 

 

Location of the Zambia Demo Case  

 
Respondents were asked which regions in Zambia effectively involve communities in natural resource 

management (CBNRM) and why? And, is there reliable data for CBNRM at the community level? The re-

spondents from the regulatory entities and the expert advisor believed that community involvement in 
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natural resources management is more evident near important wildlife areas that are mostly located in 

the southern and western parts of the country. South Luangwa National Park, Kafue National Park and 

Lower Zambezi National park were mentioned as examples of such areas. in addition, it was also men-

tioned that in the Western province the traditional leadership has more powers and people tends to re-

spect the traditional authority as part of culture. Respondents believed that the income from wildlife and 

tourism provides an incentive for the community members to get engaged with natural resources man-

agement, however, it was also mentioned that people often want to get paid for their engagement. For 

example one of the respondents from the Department of Meteorology at the national level mentioned 

that prior to 1991 there were over 1,000 voluntary weather stations across the country but currently the 

number has reduced to 100 because most people want to be paid for providing such voluntary services. 

Overall, the respondents believed that there is not much reliable data available at the community level 

because of different challenges, e.g. access to technology.  

 
Participant groups 
 
The respondents from the regulatory entities and expert advisors were asked to identify the stakeholders 

who are currently involved in the decision making and policy making processes regarding natural re-

sources management in Zambia. The respondents could not easily distinguish between policy makers and 

decision makers and therefore the responses for these questions were more or less the same. 

Identified stakeholders included UN agencies and international NGOs at the international level. At the 

national level, the Cabinet Office and several ministries including Ministry of Tourism and Arts, Ministry 

of Lands and Natural Resources, Ministry of Water Development, Sanitation and Environmental Protec-

tion, Ministry of Agriculture, Ministry of Health, Ministry of Mines and Mineral Development, as well as 

Ministry of Finance and National Planning were mentioned. Moreover, the respondents identified other 

national level government organizations such as Department of National Parks & Wildlife, Zambia Envi-

ronmental Management Agency (ZEMA), Forestry Department, Zambia Meteorological Department and 

Civil Society Organisations (CSOs). At the local level, local authorities, traditional leaders and local NGOs 

were identified as the most important stakeholder. Respondents also mentioned that local community 

members are not normally involved in decision making, but sometimes may be consulted in the process 

of making development of plans.    

Efforts required to participate 
 
Participants in the interviews were asked to indicate the types of efforts, requirements and investments 

that they think are need for their participation in the decision making processes about natural resource 

in the Sesheke and Mufulani area. 

Respondents from regulatory entities believed they mainly need time and financial means to participate 

in the decision making processes. However, human resources, the right skill sets, enabling legislations and 

availability of information and logistics (e.g. transport) were also mentioned as prerequisites for partici-

pation of this group in the decision making processes. 
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The expert advisor respondent indicated time, human resources, skills and logistics as the main require-

ment for their participation in the decision making processes about natural resource management in the 

sesheke and Mufulani area. 

Financial means (e.g. to travel and meet the officials) and skills (e.g. technical, communication or negoti-

ation skills) were the most frequently mentioned requirements by the community member respondents. 

Time and logistics (especially transport) and availability of data and information were also elicited as re-

quirements for participation of community members in the decision making processes about natural re-

source in the sesheke and Mufulani area. 

 

Communication paradigm 

 

In order to understand the current pattern of information flow between citizens, scientists, and decision 

makers, respondents were firstly asked to name the communication channels that they most use for shar-

ing information with others. This question helped mapping the most prominent means of communication 

among the respondents in this Demo Case42. The following bar chart shows the summary of the answers 

to this question. Face to face communication and using telephone (mostly telephone calls) were the two 

predominantly mentioned means of communication by the respondents. Digital communication channels 

(especially using Apps on smart phones) are not very accessible for the community members and there-

fore were not very popular among the respondents (especially the community members). The category 

'other' in the following figure belongs to paper writings and letters.  

 

Most frequently used communication channels in the Zambia Demo Case 

 
 
Next, the interviewees were asked whether or not they communicate about natural resources manage-

ment with others (e.g. other scientists, citizens, decision makers etc.), and if yes with whom, and how? 

The purpose was to understand the current status of communication and information sharing about the 

specific issue in focus of this Citizen Observatory (i.e. natural resources management).  

 

42
 A deviation from the methodology happened in this Demo Case: the collected responses for the frequency of use of each channel was in a 

qualitative form (e.g. often, usually, mainly, etc.), and therefore it was not possible to analyse and report the frequency of use of each channel 

like other Demo Cases. 
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All community members, respondents from the regulatory entities and the expert advisor mentioned that 

they communicate about natural resources management. The community members mentioned that they 

often discuss about issues related to natural resources management with other fellow community mem-

bers, family and friends. Some community members also indicated that they communicate with authori-

ties and active NGOs about these issues. Respondents from regulatory entities also mentioned that they 

communicate about natural resources management with community members (e.g. in stakeholder meet-

ings), colleagues, other regulatory entities and government departments, NGOs, scientists and possible 

clients involved in exploitation of natural resources. The interviewee from the expert advisors group indi-

cated that besides community members, they communicate with different authorities, government de-

partments, conservation organisations, politicians, traditional authorities and researchers. The majority 

of the respondents did not specify which channels they use for such communication.  

Lastly, the respondents were asked to indicate their preferred channels for communicating about natural 

resources management. This question was designed to help prioritize the preferred communication chan-

nels from the users' point of view. The following bar chart summarizes the answer to this question. Based 

on this figure almost all respondents indicated they prefer to communicate face to face about the issue 

related to natural resources management.  Phone calls were the second most preferred communication 

channel in this Demo Case, and very few interviewees indicated that they prefer to use communication 

channels Such as websites or blogs, an App on their Smartphone or mass and print media for communi-

cating about natural resources management. 

Most preferred channels of communication in the Zambia Demo Case 

 
 
Communication & decision mode 
 
Interviewees were asked to explain in what ways (if any) they are involved in the decision making and 

policy making processes regarding natural resources management in the Sesheke Mufulani area, and how 

they do take part in such processes. The answers provided by the respondents helped depict the mecha-

nisms by which they interact with the decision making processes and the roles they play.  

The respondents from the regulatory entities were affiliated to both the national level (Ministry of Agri-

culture, National CRB association, ZEMA, Department of Meteorology and Forestry Department) and local 

level (Indunas and a community scout). All of the participants from the regulatory entities at the national 

level perceived they have a direct or indirect say in the decisions related to their job because of their 

technical expertise. For example a respondent from the Forestry Department depicted his involvement 

via setting regulation of exploitation of forest resources, planning utilisation and engagement of local 
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communities. The respondents from the local level regulatory entities however, mostly depicted their 

involvement via educating the local communities and providing them with advice and consultation for 

preservation of natural resources. For example one of the Indunas mentioned that he discourages the 

community member from poaching and other activities that threatens the well being of natural resources.  

The expert advisor who was from an international NGO (WWF), mentioned that they support the author-

ities (e.g. wildlife law enforcement) by providing them with consultation in their areas of expertise (e.g. 

Conservation agriculture, climate change adaptation and community-based natural resources manage-

ment). 

The respondents from the general public perceived a number of ways, by which they are involved in man-

agement of natural resources. Advising or educating other community members (e.g. promoting conser-

vation agriculture) and local involvement by holding or attending meetings about natural resources man-

agement were two methods that the local communities use to express their preferences to other com-

munity members or to the government officials. Taking actions locally was also mentioned by a few re-

spondents; for example three community members mentioned that they protect the land by chasing peo-

ple who go in the park illegally, or report suspected poaching activities to the Department of National 

Parks & Wildlife. Having said so, 5 of the 14 community member respondents perceived no involved in 

natural resources management in their living area. 

Power Dynamics 
Access to & control over data 
 
In order to understand the baseline situation with accessing data about natural resources in this demo 

case, the respondents were asked to express their opinion about the spatial and temporal availability of 

data about natural resources in Zambia and describe their personal experience with accessing such data 

(if they had any). They were also asked to name the organizations and individuals who (they think) have 

the required skills to analyse the data. Moreover, the respondents from the regulatory entities, and the 

expert advisor were also asked to identify the organizations and individuals who define the level of access 

to data about natural resources for different stakeholders. 

All respondents from the regulatory entities, except for one respondent, unanimously believed that the 

spatial and temporal availability of data about natural resources is low. Existing data is often scattered, 

kept by government organization or NGOs and not available at the local level (especially for community 

members). Except for the VAG members, none of the other community members had any information 

about the availability of natural resources data, which indicates the overall low level of awareness about 

the existence and use of such data. Government organizations, NGOs and researchers were identified as 

the main stakeholders who have the required skills to analyse natural resources data. More specifically, 

Department of national Parks and Wildlife, ZEMA, Ministry of Lands and Natural Resources (Forest De-

partment), Department of Meteorology, Department of Fisheries, Water Resources Management Author-

ities, universities and individual researchers were among the identified stakeholders who were believed 

to have the required skills to analyse natural resources data. Respondents believed that the level of access 

to data about natural resources is often defined by the producers and owners of the data, which are 

normally government departments and NGOs. These government departments and NGOs have their own 

data sharing and dissemination protocols and policies, and these are basically the guidelines that are used 

for providing other stakeholders with access to the data.   
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Authority & power 
 
'Authority and power' refers to the actual level of impact of different stakeholders on the decision making 

processes. Participants in the interviews in this Demo Case were asked about their level of influence on 

the decisions regarding natural resources management in the Sesheke/Mufulani area.  

All respondents from the regulatory entities believed they have influence on processes of making deci-

sions about natural resources management or implementation of such decisions because of their official 

mandate and technical expertise. Furthermore, some respondents believed that because of their author-

ity, they have the power to influence public opinion or provide advice or consultation to other regulatory 

entities (perhaps on different aspects of natural resources management that they are not directly in 

charge of). 

The expert advisor believed that his organization's influence on the decisions is only to a certain extent 

and via providing advice or consultation within the context of certain projects. Furthermore, he believed 

they also have communicative influence because of their engagement with the communities.   

Only a few community members perceived no influence on the decision making processes about natural 

resources management. Although the rest of the respondents from this group perceived no significant 

influence on the decisions, they believed they can take part in the discussions and communicate their 

opinion about natural resources management processes either to government official (e.g. in public meet-

ings) or to other community members with the aim of influencing their opinion. 

Institutional setup 
Formal institutions and policies 
 
To identify the formal institutions and policies regarding natural resources management in Zambia, and 

the extent of their implementation, the respondents were asked to identify the formal rules and strategies 

that govern the decision making processes related to these topics. Answering this question required a 

certain level of expertise and therefore this was only asked from the expert advisors and the respondents 

from the regulatory entities. Nevertheless, not many respondents from the regulatory entities and the 

expert advisor were able to identify prominent institutions and policies regarding natural resources man-

agement. The Land Act, The Forestry Act, and the Wildlife Act were the three main pieces of legislation 

identified by the respondents. The Community Resource Boards (CRBs) that are one of the main stake-

holders in this Demo Case are established under the Wildlife Act, with the aim of co-management of wild-

life with the local communities in the Game Management Areas. CRBs' activities are closely linked to the 

activities of the Department of National Parks and Wildlife within the Ministry of Tourism and Arts. An-

other important stakeholder in this Demo Case is the local chiefs, who are the traditional governing bodies 

at the local level. The responsibilities and activities of the chiefs are regulated under the Chief's Act and 

administered by the Ministry of Chiefs and Traditional Affairs.   

All respondents were also asked to express their opinion about the implementation of the rules, roles and 

responsibilities regarding natural resources management in Zambia, but the responses were too abstract 

and did not provide a meaningful basis for understanding the extent of implementation of the aforemen-

tioned rules, roles and responsibilities.   

Informal institutions 
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Participants in the interviews were also asked to identify informal institutions such as values, norms, tra-

ditions that come into play when managing natural resources in Sesheke mufulani area.  

With this regard several community members mentioned that certain animals belong to the Litunga (or 

the king) and therefore they should not be hunted or killed. Litunga is a word in Lozi (or siLozi) language 

which translates to “land” or “nation”. This is linked to a mythology the (wellbeing of the) king and the 

land are connected. The community member respondents also mentioned that certain activities such as 

setting fire in the forests, poaching and cutting down certain trees are traditionally condemned activities. 

Respondents from the regulatory entities and the expert advisor also believed that the local community 

have spiritual attachments to the natural resources, but they believed that sometimes the traditional land 

ownership rights conflicts with the contemporary natural resources management plans. Therefore, they 

recommended using the influence of traditional leadership and involvement of local leadership in devel-

opment of natural resources management plans, assigning rights over resources and declaration of pro-

tected areas.    

Multilevel interactions 
 
Zambia has four formal levels of government, a national level that is a centre of political power, provinces 

headed by a provincial minister, districts headed by district Commissioners, and sub-districts. The project 

area is located in two districts, Sioma and Sesheke, in the province of Western Zambia. The district and 

provincial level has some relevance to the project due to their involvement in spatial planning, infrastruc-

ture and development projects. But the key focus for the purpose of the CO is the interplay between 

national and sub-district decision making. 

The sub-district level contains three different overlapping types of political entities. The first one is the 

elected municipal council, the second is the government appointed district executive, and the third one 

is the traditional leadership of the chiefdoms, which also oversees the CRBs. The natural resources man-

agement activities at the local level (in the so-called Game Management Areas) are done in collaboration 

between national level stakeholders (i.e. the Department of National Parks and Wildlife within the Minis-

try of Tourism and Arts) and local actors (i.e. VAGs and CRBs). Game Management Areas follow the bound-

aries of traditional chiefdoms, with the chief as patron, but the authority of chiefdoms are regulated under 

a different law and administered by a different ministry. Usually, the three sub-district entities are com-

plementary, but overlaps can occasionally create tension. 

Possible plural legal systems 

 
Respondents were also asked to identify any possible plural legal systems such as duplication of efforts or 

overlapping rules, roles, and responsibilities regarding natural resources management in the Sesheke Mu-

fulani area. 

The majority of the respondents did not identify any duplication of efforts regarding natural resources 

management practices in the Sesheke Mufulani area. A number of respondents from the general public, 

regulatory entities and the expert advisor indicated examples of such overlapping roles and responsibili-

ties. These respondents mentioned that at times the role and responsibilities of some stakeholders may 

overlap and this might escalate tension when there is a conflict of interest between these stakeholders. 
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Examples mentioned included overlapping roles and responsibilities of inuna's and government organiza-

tions, indunas and VAGs, and conflicts between different government departments such as forestry, wild-

life, fisheries and agriculture overlap. Overall, the most prominent plural legal system in this Demo Case 

is appears to be the existence of the aforementioned three sub-district levels, which might overlap in 

terms of mandate and responsibilities from time to time. 

Annex 8 Methodology to evaluate the economic impact of data fusion 

Background 

Recent technological advances have triggered the generation of data and information from the most var-

ied sources. There are plenty of definitions for data fusion, being the one from Hall and Llinas [2] a well-

known one: “data fusion techniques combine data from multiple sensors and related information from 

associated databases to achieve improved accuracy and more specific inferences than could be achieved 

by the use of a single sensor alone”.  

Usually, in-situ monitoring networks must be: 

 enough in number to provide good spatial coverage; 

 well maintained to keep them operational 24-7; 

 reliable in terms of data quality; 

This means there are costs associated to the extent of the network, the maintenance and the quality of 

the instrument. In order to reduce such costs, different attempts to integrate information from both in-

situ sensors and crowdsourcing low cost sensors have been attempted. In fact, the latest type of sensors 

can complement an existing in-situ monitoring network if this network is not optimally designed. 

Characteristics of crowdsourcing sensors are:   

 sparse in time and space; 

 require low maintenances; 

 less reliable in terms of data quality; 

Two different hypothetical scenarios of sensor distribution can be considered to spatially measure an en-

vironmental variable of interest (see Figure 19). In scenario A, the network of in-situ sensors is well dis-

tributed and robust, and the amount and quality of information is preserved even in the presence of a 

failing sensor. However, this network is very expensive in terms of operation and maintenance. On the 

contrary, in scenario B, where few in-situ sensors are available, both the amount and quality are insuffi-

cient, and even more in the situation of a failing sensor. This network is also costly, not in terms of infra-

structure, but in terms of consequences of bad decisions taken with the poor information produced. 
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Figure 19 Hypothetical scenarios of in-situ and crowdsourcing sensors 

In scenario A, crowdsourcing contributions would focus on reporting operational issues and, eventually, 

on temporally replacing the failing sensor. In scenario B, crowdsourcing contributions would focus on im-

proving the spatial density of the sensors. 

Therefore, a generic, reliable methodology to measure the economic impact of data fusion is needed. In 

the following, two different approaches are considered. 

Costs of crowdsourcing networks 

Some cost of crowdsourcing networks reported by Blaney et al (2016) are listed below. 

Data related costs: 

 Validation costs (quality assurance/data verification) 

 IT systems for data collection (and feedback of results) in excess of current systems, and/or IT 

licensing or interface modification costs 

 Missing data (both in terms of spatial coverage, when volunteers cannot be recruited in some 

locations, as well as temporal gaps, when volunteers do not undertake the data collection occa-

sionally, for example due to ill-health, transport difficulties, having other commitments, or an un-

willingness to go out in inclement weather) 

 

Staff costs:  

 Citizen science project planning 

 Volunteer administration and support (including office expenses and meetings) 

 Volunteering Coordinator and providing feedback 

 Induction and training 

 Extra staff costs related to special needs volunteers (e.g. support worker) 

 

Other costs: 

 Advertising and recruitment 

 Insurance 

 Supplies and equipment, including personal safety equipment such as a mobile phone and first 

aid kit (though some of this may be provided by the participant and some may already be required 

to be provided for staff/contractors anyway) 

In-situ sensor Crowdsourced sensor

Scenario A Scenario B
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 Expenses (reimbursing travel and other actual out of pocket volunteer expenses, though these 

might be off-set by the existing staff travel expenses related to the monitoring) 

 Volunteer uniform/badge 

 

Approach 1: Costs comparison between crowdsourcing and in-situ networks 

The first approach is to compare the costs of the current monitoring network with a potential reduced / 

complemented monitoring network due to the use of crowdsourcing observations. In this way: 

Impact = costs current network – costs potential network 

 

Fauver (2015) found that citizen science projects studied are not notably cheaper than their professional 

counterparts, but are lauded for their benefits of education, community engagement, and stewardship. 

Based on this, we can assume that a crowdsourced network has a high investment costs at the beginning, 

related to the design of a citizen observatory (which include the organization of meetings and workshops 

to set it up, trainings, etc., see Figure 20). Then, after some time, once the observatory becomes inde-

pendent and self-sustained, the costs related to run the observatory will gradually drop, until a minimum 

to cover logistics and data validation costs. In case of in-situ network of sensors there will be a one-time 

investment cost, related to acquiring and installing the sensors. Then, for some time, the costs will be 

those related to maintenance. After some years, the maintenance cost will increase due to the life spam 

of the sensors and the need of technological updates mostly related to communication. 

 

Figure 20 Hypothetical relation between costs of crowdsourcing and in-situ network costs 

The suggested approach for GT2.0 is to compare the costs related to the citizen observatory (see below) 

with the cost of an updated in-situ network of sensors. In cases where no in-situ sensors exist, an indica-

tion on the number of in-situ sensors could be installed at the same cost of the citizen observatory will be 

provided. 

Disadvantage of approach 1 is that impact is only significant if 1) the new information is able to replace a 

sensor, 2) the catchment is poorly gauged, in the first place; 3) if the citizens are used to report the status 

of the in-situ sensors for maintenance.  

Costs

Time

Crowdsourcing 
network

In-situ 
network
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Approach 2: Impact-related costs 

In this approach, the economic impact of data fusion is assessed based on the different impacts that the 

existing and updated network of sensors will have on the decisions (e.g. reducing flow of cars in case air 

quality threshold is exceeded for more than a certain amount of days). However, this approach is not as 

trivial and straightforward as approach 1 because impact can be defined in different ways based on the 

particular issue on the demo case (e.g. air quality or flood). 

From a long list of economic methodologies, Blaney et al. (2016) proposed four approaches as the most 

suitable to evaluate citizen science approaches for environmental monitoring. The methods are: 

 Return On Investment, which only considers the financial aspects to assess the value an organisa-

tion receives from their investment in volunteers 

 Cost-Effectiveness, which is an analysis that compares the relative costs to the outcomes (effects) 

of two or more options. 

 Cost-Benefit Analysis, which considers costs and benefits of an approach to society as a whole, 

rather than just to the organisation. 

 Multi-Criteria Analysis is a structured approach to determine the relative preference for different 

options based on evaluation indicators. Unlike a cost-benefit analysis, the measurement of indi-

cators need not be in monetary terms. 

Each of the previous approaches is suitable for specific situations, making it difficult to pick a single generic 

methodology for a given issue. For this reason, based on the particular nature of the impact that has to 

be assessed, Blaney et al (2016) proposed a general framework that is summarized in Figure 21. 

 

 

Figure 21 Conceptual framework used to identify the correct impact-based method for economic assessment of data 

fusion (adapted from Blaney et al., 2016) 

An alternative way to measure this impact is by analysing the Value of Information (VOI) of the potential 

reduced/complemented network with respect to the existing one, in terms of the utility of the decisions 

made with the information generated by the networks in each case (Alfonso and Price 2012, Alfonso et 

al., 2016). This implies that the quality of the information is taken into account, as well as the conse-

quences of the decisions taken based on the improved information. 

Is the analysis 

considering only 

financial aspects

Is the benefit 

evidence largely 

qualitative?

Can the benefits 

largely be 

monetized?

NoYes

Return on 

Investment

No

Yes

Cost-Benefit 

Analysis

Cost-Effectivenes

Analysis

Multi-Criteria 

Analysis

NoYes
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VOI = Utility of the decision with current network – Utility of the decision with new network 

 

Disadvantage of approach 2 is that the states and actions for bad decisions have to be estimated a-poste-

riori. 

Within the GT2.0 project we are also aiming to provide a general relation between costs and data col-

lected, which can be applied and adapted for any particular demo case. A visual explanation can be seen 

in Figure 22. A good network (that capable of collecting data with enough quality and quantity), will re-

duce the consequences of a wrong decision, and consequently have a positive impact. For example, in 

case of a flood event, reliable information on water level within the flood prone area will allow to better 

estimate and predict flood extent. In this way, it will be possible to evacuate faster the flood-prone area 

and reduce flood damages and fatalities. It is worth noting that the relation between costs and data col-

lected may have different shapes according to the particular issue on the demo case (e.g water quality, 

air quality, etc.)   

 

 

Figure 22 Hypothetical relation between costs and collected data in case of two different network of sensors 

 

 

  

Cost (function of the DC 
objective)

Collected 
data/Value of 
information

Network 1 (current in-situ)

Network 2 (current in-situ + CO)

Cost reduction

Benefit in data
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Annex 9 Overview of existing in-situ monitoring sensors in the GT2.0 Demo Cases 

 

Question Belgium Spain Sweden Zambia Netherlands Kenya 

Are there existing in-

situ sensors officially 

operated measuring 

the variable(s) of in-

terest of the Demo 

Case?  

(e.g., weather sta-

tions measuring rain-

fall) 

Air Quality: yes 

Noise sensor: no 

Noise perception: Large 

scale questionnaire (5000 

volunteers) every 4 years, 

this is not really in-situ 

sensors, so I don’t discuss 

this for the questions be-

low. 

No According to the VISS 

website there are now 30 

active stations in Mälaren 

for water monitoring. 

However, it is not men-

tioned exactly how many 

sensors are available at 

each station. 

There are stations to 

measure the water level 

and also chemical sub-

stances (analysis). 

Yes, rainfall. 

There are 41 Manual 

Weather Stations and 68 

Automatic Weather Sta-

tions across Zambia. 

These are supplemented 

by a network of voluntary 

stations (mainly rainfall 

stations) run by various 

organizations such as 

WaRMA, Department of 

Water Affairs, Zambia 

Electricity Supply Corpora-

tion (ZESCO), Government 

institutions, missions, 

schools, as well as individ-

uals. 

 

 

 

 

Yes, water level 

measurements 

Weather stations from the 

MaMaSe project 

http://www.ma-

mase.org/mamase/chart 

 

http://maps.mamase.org/ 

 

 

 

http://www.mamase.org/mamase/chart
http://www.mamase.org/mamase/chart
http://maps.mamase.org/
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Who is the owner of 

these sensors? (e.g., 

Environmental 

Authority) 

VMM (Flemish 

Environmental Agency) 

 SMHI (Sveriges Meterolo-

giska och Hydrologiska In-

stitut). The remaining is 

owned and operated by 

the hydropower industry. 

SMHI's hydrological base 

network is available for 

download via the web ap-

plication VattenWeb. 

Mett department WSRL 

KNMI 

https://data.knmi.nl/da-

tasets  

 

Is this number of in-

situ sensors enough 

to produce meaning-

ful information? 

 Yes, the results of the sta-

tions is coupled with a 

high-resolution modelling 

approach to come to high-

resolution maps covering 

the full area of Flanders 

 The site does not mention 

in-situ sensors as sensors, 

it classifies them as sta-

tions. Found 30 in the Mä-

laren region. In Sweden 

today there is a hydrologi-

cal basic network for ob-

servation of current water 

levels and water supply 

with about 330 stations, 

of which about 200 are 

owned by SMHI. 

No, only one exist at air-

port 

No  

Is the quality of the 

in-situ sensors 

enough produce 

meaningful infor-

mation? 

Yes  Some stations present 

only the water level, oth-

ers introduced indices 

with values and technical 

details. 

Yes, high-tech weather 

station 

 

The main method of trans-

mitting weather messages 

from observatories is 

through Phone SMS and 

HF radio communication. 

ZMD is now changing to 

radio systems which com-

bine voice and data. 

Yes  

https://data.knmi.nl/datasets
https://data.knmi.nl/datasets


Ground Truth 2.0 Deliverable D1.11 Initial validation and socio-economic impacts report 

129 

 

If one of the existing 

in-situ sensors could 

be totally removed, 

how much money 

would it save?(e.g., 

annual operation and 

maintenance costs, 

etc) 

20.000 € (personal esti-

mate, no official number) 

 

 This information is not 

available. 

Not sure Negligible  

If one new, extra in-

situ sensor is needed 

in the most remote 

place of your Demo 

Case, how much 

would it cost to ac-

quire it? Please 

mention 

assumptions, if 

needed. 

 50.000 €, price depends 

on how many different air 

pollutants are measured 

(personal estimate) 

 This information is not 

available. 

USD 2300 Very little  

Where and how can 

we get the following 

information? 

www.vmm.be and 

www.irceline.be  

 http://viss.lansstyrel-

sen.se/  

http://viss.lansstyrel-

sen.se/Stations.aspx?sta-

tionEUID=SE657854-

162243  

https://vattenwebb.smhi.

se  

Consultants. Remote 

sensing not freely availa-

ble.  

  

Where are these in-

situ sensors located? 

(i.e., can we get a 

map with their loca-

tion / GIS files?) 

See http://lucht-

kwaliteit.vmm.be/Vlaan-

deren-PM10.html 

 Mälaren. Several places 

according with the map. 

 

Sesheke airport 

(no) 

Geolocation available  

http://www.vmm.be/
http://www.irceline.be/
http://viss.lansstyrelsen.se/
http://viss.lansstyrelsen.se/
http://viss.lansstyrelsen.se/Stations.aspx?stationEUID=SE657854-162243
http://viss.lansstyrelsen.se/Stations.aspx?stationEUID=SE657854-162243
http://viss.lansstyrelsen.se/Stations.aspx?stationEUID=SE657854-162243
http://viss.lansstyrelsen.se/Stations.aspx?stationEUID=SE657854-162243
https://vattenwebb.smhi.se/
https://vattenwebb.smhi.se/
http://luchtkwaliteit.vmm.be/Vlaanderen-PM10.html
http://luchtkwaliteit.vmm.be/Vlaanderen-PM10.html
http://luchtkwaliteit.vmm.be/Vlaanderen-PM10.html
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How many of these 

in-situ sensors are 

there? 

About 60 stations of which 

40 measure particulate 

matter 

 This information is not 

clear on the site. There are 

45 stations in the Mälaren 

region but only 30 stations 

are still active for monitor-

ing. It is necessary to 

check one by one to know 

exactly what is being 

measured. 

1 Can be retrieved  

How often these in-

situ sensors collect 

data? 

Stations report hourly av-

erage concentrations 

 It probably has a legal im-

plication for this decision 

on how often the data 

should be collected. 

It is necessary to check 

one by one to know ex-

actly the frequency of the 

sensors collect data, there 

are many variations. 

Observations which in-

clude rainfall, tempera-

ture, wind direction and 

speed, evaporation, sun-

shine duration, as well as 

visual observations (e.g. 

identification of clouds) 

are taken at prescribed 

times in accordance with 

WMO regulations. 

Can be retrieved  

Are these data pro-

duced by the in-situ 

sensors freely availa-

ble? 

Yes (see report on vmm 

website and all for all of 

Europe can be found in 

the European database on 

the air quality portal 

(https://www.eea.eu-

ropa.eu/data-and-

maps/data/aqereporting-

2)  

 This information is not 

available. 

No No  
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Comments  Studies exist to estimate 

phenology by remote 

sensing. In CREAF, there 

are some scientists work-

ing on it. Not sure if data is 

available, maybe only 

studies to know the ap-

plicability. 

UFZ (Deutschland) have 

phenology remote sensing 

based data. Not sure if it is 

available. 

 

 Weather info at 

http://www.zmd.gov.zm/ 

  

 


