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Abstract: This paper presents the emerging concept and reality of Citizen Observatories (COs). We offer a brief overview of its 
opportunities and its areas of application and discuss some central elements of the first generation of Citizen Observatories 
pilot projects’ funded by the European Union, between 2012 and 2016, in what regards communication with citizens. The 
concept of CO implies, according to the existing definitions, an open and shared information system dedicated to the collection 
of data on the environment and natural resources, using ICT, and the volunteer participation of individuals in data collection. 
The EU has adopted a more specific concept of CO in the projects funded, so that the resulting information complements 
existing earth observation systems (including the European Copernicus satellite program). In the 2012 In the 2012—2016 
period five CO projects have been funded by the EU, covering different areas: natural waters monitoring, odour monitoring, air 
quality monitoring, flood risk management and a platform for citizen science surveys. These COs allowed to develop and test 
the concept’s implementation. According to our analysis, we can identify different communication strategies with citizens, in 
these projects, ranging from all-inclusive strategies (using websites, Android and IOS apps, both to collect and disseminate 
information) to more focused communication strategies. Besides this, awareness is also a critical issue for COs, since they need 
to attract a relevant number of citizens in order to justify their existence and to thrive. Most projects make extensive use of 
social networking sites (SNS), including Facebook, Twitter, YouTube, LinkedIn, Google+ and Slideshare. Despite this use, 
however, it cannot yet be considered that COs reach a vast number of citizens. Rather, the number of citizens involved was very 
limited, in the first generation of pilot projects. But societal challenges may assume a more relevant role in the following stages, 
with the projects that will be developed between 2016 and 2020. 
 
Keywords:  Citizen Observatories, Crowdsensing, Volunteered Geographic information (VGI) 

1. Introduction 
The concept of Citizen Observatories (COs) is emerging, and started to assume public relevance mainly since the 
2010s. COs represent an opportunity to use ICT (mostly through mobile sensors and smartphones) in the creation 
of a relation between public authorities and citizens able to produce valuable return for the latter. It also 
represents an opportunity for public authorities to perform some duties and obligations in a more efficient way. In 
the 2012—2016 period, the European Union funded five pilot projects, covering different areas: natural waters 
monitoring, odour monitoring, air quality monitoring, flood risk management and a platform for citizen science 
surveys. 
 
We proceed in this paper to a presentation of the concept and of its implementation, in these first EU projects. In 
the first section we present and discuss the concept. In the second we discuss the concept’s justification and 
relevance, from an institutional perspective (EU, national and local authorities). In the following section we offer a 
brief overview of its opportunities and areas of application, for citizens. In the fourth we summarize and discuss 
some central elements regarding the EU pilot projects’ communication with citizens and in the final section we 
present the conclusions. 

2. The emerging concept of Citizen Observatories 
The concept of citizen-enabled observatories of the environment and of natural resources through the use of 
information and communication technologies (ICT), usually referred to as Citizen Observatories (COs), gathered 
the conditions to emerge mainly with the development of Community-Based Environmental Monitoring (CBM) 
(MSH and UNICEF 1998, McKenzie et al. 2000, Bliss et al. 2001, Conners et al. 2001) and, later, with Volunteered 
Geographic Information (VGI), allowing private individuals to participate directly in the collection of geographic 
information, using equipment and sensors, as opposed to a task carried exclusively by public agencies (Goodchild 
2007, Craglia 2007). 
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According to the main definitions of Citizen Observatories proposed until now, two central features stand out 
(Montargil and Santos 2017): i) an open and shared information system dedicated to the collection of data on the 
environment and on natural resources, using ICT; ii) the volunteer participation and involvement of individuals in 
data collection. 
 
The European Union (EU) closely follows the possibilities of COs and has started to fund pilot projects in 2012. EU 
adopts in these projects a more specific concept of COs (European Commission 2015: 63), directly related to earth 
observation systems (the Copernicus satellite program, in the European case). 
 
Earth observation systems use satellites for the observation of variables related to earth, such as land surface, 
biosphere, atmosphere or oceans, usually in a long-term perspective. This can be done, for instance, to monitor 
the evolution of human use of land or to understand key components of the climate system and their interactions. 
Besides information gathered through satellites, these systems can also use and integrate in situ information, such 
as ground-based, air-borne and ship or buoy-based observations and measurements. In situ data are essential in 
earth observation systems, being integrated into forecasting models, providing for the calibration and validation of 
space-based information and contributing to fill gaps in information from satellites. 
 
In the concept adopted by the EU a citizen observatory is a subsystem that uses devices (mostly smartphones) 
operated by citizens to gather information used as in situ input from an earth observation system. A citizen 
observatory, according to this concept, must therefore rely on information gathered by citizens, essentially 
through what we can call a mobile crowdsensing strategy (Ganti et al. 2011, Angelopoulos et al. 2015), but it is also 
intended that this data “should complement those from existing systems (e.g. the Copernicus Land Service) and 
surveys, including national surveys”. For this reason, COs funded by the EU are required to cooperate with the 
global repository of information from earth information systems, the Global Earth Observation System of Systems 
(GEOSS), and “data should be made available through the GEOSS without any restriction” (European Commission 
2014: 3). 

3. Justification and relevance of the concept 
Data gathered through earth observatories can be used for several purposes. The European project Copernicus 
(based on a partnership between the European Union, ESA and the Member States), for instance, addresses six 
main thematic areas: land monitoring, marine environmental monitoring, atmosphere monitoring, emergency 
management and security and climate change. 
 
This information is publicly available, being potentially useful for national governments, regional or local 
authorities, private companies and individual citizens, in monitoring activities and supporting decision-making 
processes. In the Copernicus project, for instance, it is stated that “considered as ‘public goods’, a full and open 
access to these services will be organised. Data from the Sentinels [satellites] will be free of charge to users” 
(Copernicus 2017). 
 
National governments and regional and local authorities have, therefore, the opportunity to use free information 
from earth observation systems, integrating it into their regular and already established routines and systems, 
according to their legal duties and powers. 
 
One of the critical issues regarding earth observatories is, naturally, financing the initial and ongoing operating 
costs. Copernicus cost between 1998 and 2020 is estimated at 6.7 billion euros. A part of this cost relates to the in 
situ information. Creating and maintaining a network of ground stations covering all the extension of the European 
territory, for instance, is logistically demanding and expensive. 
 
A citizen-enabled earth observatory represents an opportunity to lower these costs – or to attain a wider reach, 
maintaining the costs. If a relevant number of citizens are mobilized to gather and share information with an earth 
observation system, through forms and practical and affordable sensors, connected through devices they use in 
their daily life (mostly smartphones), we can benefit from a reliable network with lowered costs: 

 
“it is clear that Citizens' Observatories have a very positive cost-benefit ratio. While in-situ networks are 
very costly to setup and maintain, citizens can now provide a far denser network of local, up-to-date and 
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near-real time observations using their personal devices. These data can be automatically uploaded into 
data repositories on the Internet, facilitating its analysis and comparison with official data.” (idem: 15). 

 
On the other side, a citizen-enabled earth observatory also represents the opportunity to ensure that the 
information shared by the observatory is effectively used by citizens and useful, in their lives. 
 
One of the key issues about citizen observatories is mass participation. For a specific sensor or a specific type of 
variables, if the goal is to establish a reliable network with good territorial coverage (with high granularity), we are 
probably considering a dimension of thousands of users, for each country. Considering several types of variables 
and sensors, at the European level, probably a network of tens or even hundreds of thousands of participants may 
be required. 
 
Since participation in citizen observatories is naturally voluntary, depending on the citizens’ decision and 
willingness to gather and share information, citizen-enabled earth observatories become an interesting societal 
and political challenge. User engagement and effective communication with the public becomes, in this context, a 
central part of the challenge and a key issue to its success. Although there are many technical issues to tackle in 
the development of COs, users needs and expectations must be a central component, from an early stage. COs 
probably cannot afford to be, for this reason, exclusively a technology-push innovation process. Since citizen 
participation is central for their survival and growth, COs must also have a strong market-pull innovation 
component. 

4. Opportunities and areas of application 
It is argued here that citizen observatories are also an opportunity for government informatisation. Applications 
and services offered by the public administration, using this concept, can give citizens valuable information, going 
beyond bureaucratic incremental innovation. As many authors argue, information and communication 
technologies are often used in government and public administration services with no significant return for 
citizens, or strengthening the role of state bureaucracies and helping public authorities fulfilling its extractive 
function – and not so much a distributive function (Bekkers and Homburg 2007, Yang and Rho 2007, Montargil 
2010, Paulin 2015 and Anthopoulos et al. 2016, to mention a few). 
 
Taking advantage of a large European infrastructure, citizens’ observatories have the opportunity to become a 
source of useful information and services for the citizens, contributing at the same time to fulfill the public 
administration goals and objectives. 
 
One area of application (air quality) is presented here, using the social personas approach, to illustrate how COs 
can be meaningful for citizens. This approach contributes to shorten empathy gaps (Van Boven, Dunning and 
Loewenstein 2000; Van Boven and Loewenstein 2005) and better understand user motivations and behaviors. 
These scenarios intend to give examples of the concept’s application and must, therefore, be understood as 
illustrative – not as an exhaustive description of areas of application. 
 
We have, therefore, sketched a persona, aiming to illustrate one of the possible areas of application for the 
concept of Citizen Observatories – Alessandra. Alessandra is an Italian citizen, 52, living in Milan and traveling 
frequently, due to professional and familiar reasons. Alessandra suffers from pollen allergies, occasionally 
breathing difficulties and asthma. She made a small investment and bought a sensor that measures air quality. This 
compact and mobile sensor is connected to her smartphone and measures air quality on a regular basis. Using her 
smartphone’s Internet connection, Alessandra shared publicly the sensor’s information and enrolled in a citizens’ 
observatory dedicated to air quality and pollution monitoring. Besides sensor information (objective 
measurements), Alessandra also shares regularly with the citizens’ observatory her own evaluation of air quality 
and its impact on her allergies and breathing condition (subjective evaluations). 
 
Alessandra has, through the citizen’s observatory mobile application, access to the history of her own 
measurements and to information from other users (in Milan and in other cities where she is travelling to), 
including objective and subjective measurements. She also receives risk assessments, alerts and other meaningful 
content according to her preferences, through the mobile app – and e-mail, when the information is considered as 
very relevant. Simultaneously, this in situ information is articulated with satellite information, in order to refine 
algorithms and analysis based on satellite imagery. 
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This persona illustrates a simple scenario, based on air quality monitoring. But we can consider many different 
scenarios, focusing on water quality or soil quality variables, involving actors such as interested citizens, amateurs, 
activists or professional users (either in the private or public sector). We can also consider other areas, such as 
land monitoring activities or security management, for instance. But this example gives a useful reference, to 
understand how citizens’ observatories can be meaningful for citizens. 
 
COs are not just an opportunity to develop useful services for citizens, however. They can also contribute to the 
duties of public authorities. These authorities have legal obligations, for instance in natural resources monitoring 
(such as air or water quality) that can be performed in a more efficient (and cheaper) way through COs. 

5. Communication with citizens 
In the 2012—2016 period, the European Commission funded a total of 5 projects: Citclops (water monitoring), 
OMNISCIENTIS (odour monitoring), WeSenseIt (flood monitoring), CITI-SENSE (air quality monitoring) and COBWEB 
(a platform for citizen science surveys). 
 
These COs established a relationship with citizens not only with different areas of focus, but also with some 
differences in communication strategies. In Table 1 we present a summary on the way these projects involve 
objective and subjective evaluation of variables and how they deal with information collection and dissemination. 
 
All COs imply, therefore, the observation of objective variables by citizens (with the exception of OMNISCIENTIS, 
dedicated to odour nuisance, where objective measurements are managed centrally). Also, all COs dedicated to 
monitoring activities (Citclops, OMNISCIENTIS and CITI-SENSE) involve subjective evaluations by users. 
 
A difference between all-inclusive communication strategies and more focused communication strategies can be 
considered, in this analysis. On one side, WeSenseIt adopts a rather specialized and focused strategy, heavily 
based on mobile apps, since no CO information is collected or shared through the website: the only way to collect 
and disseminate information is through a mobile app (Android). On the other side of this continuum, we can 
identify CITI-SENSE, with a rather all-inclusive strategy, using the website, Android and IOS apps, both to collect 
and disseminate information. OMNISCIENTIS communication seems at first sight closer to an all-inclusive strategy, 
allowing to use both the website and a mobile app to collect and to share information, but some relevant 
limitations arise in its implementation: (i) citizens do not participate in objective evaluation (likely due to the focus 
on odour monitoring, technically a challenging area); (ii) non-registered users have no access to information (and it 
was not possible for the authors to register, either through the website or the Android app); (iii) it seems like 
registered users only have access to their own history of observations and (iv) there is no IOS app available 
(therefore covering a smaller percentage of potential users). Regarding Citclops, it only allows collection of 
information through the mobile apps and only disseminates through the website (in what we could call a 
transmedia strategy). 
 
One interesting issue consists in the fact that mobile apps seem more relevant to collect than to disseminate 
information, in Citclops and OMNISCIENTIS. Citclops uses Android and IOS apps to gather information, but 
dissemination only occurs through the website. In OMNISCIENTIS it is possible to participate in information 
collection using the Android app, but dissemination is limited to registered users – that seem to have access only 
to their own subjective observations (and registration seems closed, for citizens not involved in the pilot case 
studies). 
 
If we consider the collection of information as an extractive function that the CO performs in its community of 
users and dissemination of information as a distributive function, it seems reasonable to say that these projects 
adopt a communication strategy for their mobile apps more focused in the extractive function that in the 
distributive function. 
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Table 1: Objective and subjective evaluation, collection and dissemination of information in European COs, 2012—
2016 
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Although this can happen due to technical and implementation limitations (these COs intend mainly to 
demonstrate the concept, and they are still in an early stage of development), it can represent an unbalanced 
participation/return ratio for CO users, between how they value their participation (time spent learning about the 
CO, looking for the app, installing it, figuring out how it works and starting to use it) and their return (such as 
access to valuable and relevant information, participating in a community or fulfilling a duty as citizen, for 
instance), affecting their willingness to use the COs mobile app. 
 
This can turn out to be a relevant issue since one of the hypotheses to consider is that the distributive function 
relates positively with the perceived return users get from participating in a CO – or, to put it another way, it can 
be one of the relevant variables to explain citizen engagement in COs. Making sure citizens get the maximum 
possible return through the channels they use in their relation with COs can be, therefore, a critical success factor. 
Citizen Observatories face, obviously, relevant technical challenges. But they also face relevant societal challenges. 
Engaging and involving citizens, making them participate in activities and making sure these citizens receive in 
return valuable information is a clear societal challenge for COs, since they need to attract a relevant number of 
citizens in order to justify their existence and to thrive. 
 
Awareness is, therefore, a critical issue for COs. One of the ways to reach citizens is through the use of social 
networking sites (SNS). The analysed COs clearly value this communication dimension: all projects, with the 
exception of OMNISCIENTIS, used SNS to communicate with users and potential users. 
 
Table 2 presents a summary of some basic public metrics on engagement and citizen involvement. 

Table 2: Android app downloads and SNS usage by European COs, 2012—2016 
 Android app Facebook Twitter YouTube LinkedIn Google+ Slideshare 
 Downloads Page likes Followers Likes Videos Average 

visualizations 
Membe

rs Followers Followers 

Citclops 500 or + 79 195 67 - - - 28 - 
          
OMNISCIENTIS 10 or + - - - - - - - - 
          
CITI-SENSE 
(Global) 

500 or + 344 92 56 5 164 69 - - 

Barcelona - 100 454 966 - - - - - 
Belgrad - 40 - - - - - - - 
Ljubljana - 116 - - - - - - - 
Oslo - 152 - - - - - - - 
Ostrava - 52 - - - - - - - 
          
WeSenseIt UK: 50 or + 

IT: 100 or + 
72 264 6 - - - - - 

          
COBWEB NA - 373 403 6 185 - 4 2 

Values as of July 30, 2016. No publicly available information on IOS apps number of downloads was found. 
NA: not applicable (download exclusively through website). 

 
The metrics presented in Table 2 are rather limited, in terms of interpretation (for instance, Facebook page likes 
are not necessarily a good variable to analyse engagement), but they are publicly available and give a general idea 
of these projects’ ability to engage users and effectively communicate with the public. 
 
The first generation of European COs used several SNS, including Facebook, LinkedIn, Twitter, YouTube, Google+ 
and Slideshare. CITI-SENSE can be considered as the most relevant example of SNS use: not only the project used 
Facebook, LinkedIn, Twitter and a YouTube channel, but several of the city-based projects developed their own 
SNS resources: Barcelona (Facebook and Twitter) and Belgrad, Ljubliana, Oslo and Ostrava (Facebook). It is 
interesting to note that CITI-SENSE, the CO closer to an all-inclusive strategy in the usage of website and mobile 
apps to collect and disseminate information (meaning it uses the website and mobile apps both to collect and to 
disseminate information) is also the project with a more significant use of SNS. Several factors can account for this, 
which will not be discussed here. OMNISCIENTIS, on the other hand, did not use SNS, according to the available 
sources. 
 
Although 4 of the 5 projects made extensive use of SNS, it cannot yet be considered that COs reach a vast number 
of citizens. The Android app downloads varied between the ‘10 or +’ and the ‘500 or +’ categories, showing 
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significant differences in app downloads (although these numbers do not include IOS app users and Android app 
users that did not use Google Play – receiving the app directly from the project team, for instance). The project 
with the larger number of Facebook page likes reached 344 likes (CITI-SENSE). Citclops and WeSenseIt reached, 
respectively, 79 and 72 page likes. Regarding Twitter, CITI-SENSE Barcelona stands out from the rest of the cases, 
attaining 454 followers and 966 page likes. In the case of YouTube channels, CITI-SENSE reaches an average 
number of 164 visualizations for each video and COBWEB an average of 185 visualizations. 
 
We propose to consider three dimensions, when discussing the drivers for reach and citizen engagement in CO 
projects. A first dimension to consider is the return the project offers to its potential users. An air quality 
monitoring CO, for instance, will probably offer a more relevant return to a citizen suffering from allergies, asthma 
or other breathing problems. This concept of “return” is naturally multi-dimensional and can involve several 
subdimensions. A second dimension possibly affecting reach and citizen engagement is the relevance of barriers to 
engagement. A more difficult, lengthy or less friendly process to install and use the required apps will probably 
reduce the number of people available to participate and engage. Essentially, this dimension relates to usability. 
The third dimension we can consider is the public awareness of the project. Awareness is considered here as the 
percentage of potential users that get to know, somehow, that the project exists. Keeping all other variables 
constant, we assume that the larger the number of potential users who are aware of a CO, the larger the final 
number of people involved will be. The relevance of these dimensions is not, however, further developed here. 

6. Conclusions 
The goals of this paper consist mainly in presenting the emerging concept of citizen observatories (CO), explore the 
way the first generation of European funded experiences, held between 2012 and 2016, established 
communication with citizens and understand the opportunities this concept represents for public authorities to go 
beyond incremental bureaucratic innovation. 
 
As we have seen, the concept of CO implies, according to the existing definitions, an open and shared information 
system dedicated to the collection of data on the environment and natural resources, using ICT, and the volunteer 
participation of individuals in data collection. The EU has adopted a more specific concept of CO in the projects 
funded, so that their information complement existing earth observation systems (including the European 
Copernicus satellite program). 
 
In the 2012—2016 period five CO projects have been funded by the EU, covering different areas: natural waters 
monitoring, odour monitoring, air quality monitoring, flood risk management and a platform for citizen science 
surveys. These COs allowed to develop and test the concept’s implementation, although the societal impact is still 
very limited. These projects have, however, established a valuable set of resources, knowledge and expertise. 
 
It is clear that COs are an opportunity to offer citizens meaningful information, in their day to day life, taking also 
advantage of the European investment in the Copernicus program and its freely available information. This is an 
emerging field with interesting perspectives and possibilities. Although there is an economic rationale behind it 
(lowering the cost of in situ observation networks), it encloses the possibility of using ICT in the creation of a 
relation between public authorities and citizens that can produce valuable return for citizens. This represents 
many opportunities for public administrations (at national, regional or local level) or other stakeholders (such as 
private companies, NGOs or associations, for instance), to offer relevant services to citizens, going beyond a simple 
bureaucratic relation. This must be done taking into consideration a balance between authorities' fears and 
citizens’ expectations, as well as the cultural and social specificities in each context (Rubio-Iglesias 2014: 22). 
 
Although almost all of the EU pilot projects made extensive use of SNS it cannot yet be considered that COs reach 
a relevant number of citizens. The number of citizens involved is still very limited, with some of the projects 
engaging only a few dozen people, through SNS. 
 
Considering these are multi-annual projects with large consortiums and multi-million budgets, aiming to 
demonstrate the concept and contributing to its dissemination, these numbers still show a very limited impact. 
One possible reason for this might be that these first generation projects were still very concerned with technical 
challenges. But societal challenges will probably assume a more relevant role in the following stages. 
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The next generation of COs to be developed between 2016 and 2020 with European funding represents an 
opportunity to tackle these issues. These new COs will represent a total investment of around 20 million euros, 
and have already been announced (Lambert 2016: 9): GROW, coordinated by the University of Dundee (UK); 
LANDSENSE, coordinated by IIASA, the International Institute for Applied Systems Analysis (Austria); SCENT, 
coordinated by ICCS/NTUA, the Institute of Communications and Computer Systems of the National Technical 
University of Athens (Greece) and Ground Truth 2.0, coordinated by UNESCO-IHE Institute for Water Education 
(Netherlands). 
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