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Background information of the study   

− Survey study conducted in 
2015 (Aug – Dec) 
− Reviewed the last 10 

years of participatory 
sensing literature 
− Performed: a systematic 

literature review + 
surveys + interviews 
− Total of 108 projects 

studied 
− All data is open access at 

helda portal 

 
  

 

helda.helsinki.fi/handle/10138/164810	



Systematic literature review 
−  RQ1:  What are the trends in 

citizen repositories/observatories in 
the world?  

−  RQ2:  What are the practices in 
citizen repositories/observatories in 
the world?  

−  RQ3:  What are the current and 
past initiatives in citizen 
repositories/observatories in 
Finland and Europe? 
RQ4: What are the current and 
past initiatives in citizen 
repositories/observatories in 
environmental observation in 
Finland and Europe? 
RQ5: How to engage citizen?  

−  IEEE Digital Library  
−  ACM Digital Library 
−  Sciencedirect / Scopus 
−  Web of Science 
−  Springer Link 

−  Publication in the last 10 years 
(1/1/2004 – 31/06/2015)  

−  Books, papers, technical 
reports  

−  Explicit mention of citizen 
observatories or repositories  

−  Relevance with respect to 
research questions  



Systematic literature review process 



Systematic literature review 

−  Search String A: citizen* AND observ* OR repository* AND environment 
−  Search String B: citizen* AND engagement* AND environ AND observ*  
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Inclusion criteria 

The following criteria were chosen in order to select the relevant publications to answer our research 
questions: 

x Publication in the last 10 years (1/1/2004 – 31/06/2015) 
x Books, papers, technical reports 
x Explicit mention of citizen observatories or repositories 
x Relevance with respect to research questions 

Exclusion criteria 

x Studies without empirical findings or examples 
x Available only in abstract of power point 
x Environment term used in the sense of a system environment and not nature 

Two search strings were used: 

Search String A: citizen* AND observ* OR repository* AND environment  
Search String B: citizen* AND engagement* AND environ AND observ* 
 
The overall number of results per query is listed in Table 1. All results were ordered “by relevance”. 
From the results, we considered the first 100 results of each data base. In total, this study reviewed 828 
publications. The summary of results included and relevant are listed in Table 2. An included result is a 
study that met the inclusion criteria of the study, a relevant result is a study which served for detailed 
data collection and statistical analysis, this use is explained below in the subsection “Data Analysis”.  

Table 1: Number of results per database 

Database Date Results Q1 Results Q2 
IEEE Digital Library 27.7.2015 1981 7275 
ACM Digital Library 28.7.2015 13 347 
Sciencedirect 28.7.2015 2589 4339 
Web of Science 28.7.2015 6689 15 
Springer Link 28.7.2015 39980 5079 

 

Table 2: Relevant/Included/Found Results Comparison 

Q1+Q2 
(Relevant/Included/Found) 

IEEE 
Digital 
Library 

ACM Digital 
Library 

Science  
direct 

Web of 
Science 

Springer 
Link 

18/46/200 18/55/113 19/41/200 3/18/115 12/38/200 

 

  
−  (RQ1,RQ3,RQ4) Project title, environmental focus, participation model, domain, 

focus–domain, country, description, type of data measured, year of start, 
activeness, contact, website 

−  (RQ1,RQ5) Stakeholder, activities description, techniques to engage 
−  (RQ1) IT platform, description, application type, goal, services use, detail IT 

infrastructure, social media 
−  (RQ1,RQ2) Problem or limitation, cause, solution proposed 
−  RQ2,RQ5) Best practice, process 
−  (RQ1,RQ2) Recommendations 
−  (RQ1,RQ2) Standard in use, description, issuing institution, website  



Background – towards citizen 
science 

7 



ICT enabled citizen science rise 

Humans	have	always	
been	interested	in	

observing	
phenomenon	

1900s	Ci-zen	Science	
Birth	

ICT-enabled	Ci-zen	
Science	



Public Participation Across History 

1960s		
Awareness	

rising		

1970s	
Incorpora-on	

of	local	
perspec-ves	

1980s	
Recogni-on	of	

local	
knowledge	

1990s	
Par-cipa-on	
as	a	norm	as	

part	of	
sustainable	
development	

2000s	
Recogni-on	of	
e-par-cipa-on	

2010s	
Rising	of	ICT-
enabled	

par-cipa-on		
(ac-ve	and	
passive)	

	

1972	
Conference	on	the	
Human	Environment	

Ins-tu-onaliza-on	of	
environmental	poli-cs	

UNCED	92’	
In	our	hands	



A paradigm shift in governance 
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e	 e	
e	

Government	 Government	 Government	

Public	 Public	 Public	

One-way	
communica-on	

Two-way	
communica-on	

Two-way	customized	
communica-on	



Same practice, 
different terms 

P a r - c i p a t o r y 	 s e n s i n g ?	
crowdsourcing?	 crowd	 sensing?	
c i-zen	 observator ies?	 c i-zen	
s c i e n c e ?	 v o l u n t e e r - b a s e d	
monitoring?	 public	 par-cipa-on	 in	
scien-fic	 research?	 volunteered	
g e o g r a p h i c 	 i n f o r m a - o n ?	
crowdsourcing	geospa-al	data?	



Key outcomes from the report 
Based on 108 projects 
- What, Where, Why, Who, How,  
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Domains of application 
Disasters 
Monitoring 

2% Species 
Monitoring 

23% 

Biodiversity 
Monitoring 

12% 

Air and spectrum 
monitoring 

10% 
Tools for citizen 
observatories 

8% 

Water, Streams, 
Snow, Sea 

observatories 
18% 

City management 
observatories 

25% 

Global Monitoring 
2% 



Environmental Focus  
− In Europe, 80% of the 
identified projects have 
been collecting 
environmental 
information – about 
species, biodiversity, air 
and spectrum, water, 
streams, snow, sea, 
precipitations, climate 
change– and the 
remaining 20% have  
had focus on: cities 
management, tools for 
collecting crowd data. 14 
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Observatories by location 

15 

0 5 10 15 20 25 30 35 40 45 

Belgium 
Brazil 

Canada 
Denmark 

Finland 
France 
Global 
Greece 

India 
Ireland 

Japan 
Mexico 

Netherlands 
Norway 

Serbia 
Spain 

Switzerland 
UK 

Europe 
Eastern Europe 

United States 
Worldwide 

Air and spectrum monitoring Biodiversity Monitoring City management observatories 

Disasters Monitoring Global Monitoring Species Monitoring 

Tools for citizen observatories Water, Streams, Snow, Sea observatories 



Technologies	 Best	Feature	

Sensors	 Accurate	measures		
Easy	Installa-on	

Social	media	
	

Dynamic		
Reflects	trends	and	opinions	
Can	be	used	for	campaigning	

Mobile	Apps	
	

Interac-ve	
Pervasive	

Simple	
	

Surveys	 Reliable	
Deep	

Effort	and	knowledge	required	

Interac-ve	Voice	Responder	
	

Fast	and	easy	to	use	
Almost	universal	

AUTOMATED	

INTENTIVE	

Interac-on	



Trendy practices 

Use	ci-zen	observatories	to	track-solve	issues	
from	ci-zens	
•  FixMyStreet;	SeeClickFix;	FixMyArea	

Create	experts	by	empowering	field	
observa-ons	
•  eBird;	Great	SunFlower;	iBats	

Large	networks	based	projects		
• Galaxyzoo;	Waze;	Spring	Watch		

Provide	training	and	recogni-on	
•  Fold.it;	LAKEWATCH;	CURA	H2O		

Seasonal	based	observatories	
•  Spring	Watch;	Christmas	Bird	Count	



Stakeholders and Activities 
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Ci-zen	

• Provide	data;	
• Install	sensors	or	
apps	that	collect	
background	
data;	

• Deploying	their	
own	monitoring	
campaigns.	

Academy	and	
Government	

• Provide	data;	
• Install	sensors	or	
apps	that	collect	
data;	

• Deploy	their	own	
monitoring	
projects;	

• Use	result	
informa-on	for	
decision	making;	

• Research	and	
development.	

Nature	
Enthusiasts	

• Provide	data;	
• Install	sensors	
and	apps	to	
collect	
background	
data;	

• Use	the	data	for	
decision	making.	

Families	

• Provide	data;	
• Install	sensors	
and	apps	that	
collect	
background	
data;	

• Use	the	
informa-on	for	
personal	
decision	making	

Developers	

• Research	and	
development		



Who is running the COs 
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different types of organizations which are supported by regional grants and networks, government (13) 
through local authorities, national commissions/institutions, research units and projects, companies (12) 
that run business or research units around the COs topic, research institutes (4) that are highly focused 
on observations of different fields, NGOs(2) which run a particular citizen observatory as their cause 
(and generate revenues), and charities (2) that are sustained by multidisciplinary institutions. 
 
 

 
Figure 21: Institutions running citizen observatories worldwide 

3.4 Challenges, opportunities, best practices and recommendations  
Given the ubiquity of mobile devices and the high density of people especially in urban areas, where 
nearly half of the planet’s population resides [38]. Citizen science can achieve an unprecedented level of 
coverage in both space and time for observing events of interest [39]. Although, there are differences in 
the monitoring across different parts of the world, there is a large number of observatories which share 
features, practices, and challenges within the two aspects of citizen science: community–based monitor-
ing and community–based management [32]. 

 
This chapter, classified the reported challenges and limitations from the identified citizen observatories 
(108) in 9 categories (Figure 22), which are the following: 
 

1. User Practices (15): The target stakeholders, are not always ready for start contributing with a 
citizen observatory. The figure 23, is a word cloud elaborated with the reported issues by the 
studied observatories.  

2. Data Aggregation Issues (7): This problem, is faced by the observatories that have multiple 
data formats and data structures which have to be used to extract joint information.  

Charity 
2 % 

Company  
11 % 

Consortium 
12 % 

Government 
12 % 

Initiative 
31 % 

NGO 
2 % 

Research Institute 
4 % 

University 
26 % 



Participation Types  
[Cohn 2008; Tangmunarunkit et al. 2015]	
 

Passive	par*cipa*on:	Also	known	as	
opportunis-c	data	collec-on	or	passive	

data.	Sensor	sampling	occurs	whenever	the	
state	of	the	device	(e.g.,	geographic	
loca-on)	matches	the	applica-on’s	

requirements	described	in	a	sensing	task	
(device-centric	data	collec-on).	

Ac*ve	par*cipa*on:	Also	known	as	
par-cipatory	data	collec-on	or	self-

reported	data.	Users	are	ac-vely	involved	
in	the	collec-on	process	by	a	prompted	
experience	where	the	par-cipants	decide	
to	record	their	observa-ons	(user-centric	

data	collec-on).		



Why engaging publics matter? 
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Opera-ons	
A	CO	plahorm	without	public	par-cipa-on	is	

doomed	to	fail	

Knowledge	
Publics	have	in-mate	knowledge	of	paierns	
and	anomalies	in	their	communi-es,	enabling	
them	to	respond	is	both	empowering	and	

valuable	to	long	term-research	

Expert	assessments	can	miss	important	
contextual	informa-on	and	need	to	be	

tempered	by	the	experiences	and	knowledge	
of	publics	



Motivations (meta clusters) 

Understand	
Data	

Benefits	

Self-
Interest	
Gains	

Social	
Recogni-on	

Need	for	
Challenges	

Drive	to	
change	



Underlying Motivations 
− Be an exceptional citizen: techniques that award the activeness of a 

particular citizen as an observer with social recognition in their communities. 
− Citizens Interest based monitoring: techniques that allow citizens to set up 

and manage observatory of their own concern.  
− Gamification Strategies: gamified techniques that involve to incorporate 

game elements into their applications.  
− Partnership: techniques that empower city managers to install sensors and 

apps in their cities, to collect background data about different concern issues.  
− Present Data Benefit: embraces the discussion with stakeholders, to present 

them the benefit of the data they will provide.  
− Save Money: This category focused on creating monetary saving for the 

users, due to their activeness using a particular observatory. 
− Unify observatories with recreational activities: use of recreational 

activities, competitions, learning games and, art campaigns that raise 
emotional feelings among the stakeholders, while they submit observations.  
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Palette of Participation 
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I	launch	and	run	a	
monitoring	ini-a-ve	

because	I	care	about	it.	

I	use	an	app	to	avoid	areas	with	
pollen	because	I’m	allergic	to	it.	
But,	I	do	not	contribute	to	it.	

I	contribute	to	monitoring	
projects	by	collec-ng	data	

I	collaborate	with	authori-es	or	scien-st	to	monitor	
a	phenomenon	by	collec-ng	data,	designing	a	

solu-on	and	dissemina-ng	the	results	in	my	circles	

I	decide	the	monitoring	
priori-es	along	

authori-es	or	scien-sts	
and	par-cipate	ac-vely	
in	the	en-re	process	



Challenges 

•  User Practices (15) 
•  Data Aggregation Issues (7) 
•  Technology (5)  
•  Standardization (4) 
•  Limited Knowledge (3) 
•  Limited Resources (3) 
•  Privacy Issues (1) 
•  Recognition of Contribution 

(1) 
•  Data Accessibility (1) 
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Figure 41: Bottom–up and top–down approaches for citizen observatories management  

Source: [28] 
 

3.6 Technologies to Engage Citizens 
There is a need to engage citizens to find out how they can inform the community, and to empower citi-
zens to improve their own health and wellbeing through actively making informed choices via the Citi-
zens’ Observatory (CO) process [28]. According to sociological research, the recent increase in pro–
active participants of social IT media, with a particular focus on environmental issues, results from a 
shift from materialism to post–materialism [28]. Following some technologies that can help to engage 
citizens: 
 

1. Gamification: User Engagement is seen as a typical outcome of Gamification, and the concept 
has been successfully applied to a wide range of businesses. For example, Frequent Flyer Pro-
grams use Gamification as a Loyalty Program. 
 
Gamified designs encourage technology adoption, motivate user behavior and enhance user sat-
isfaction. This is because game–like activities and ludic interfaces tend to make technology 
more engaging, by encouraging users to adopt desired behaviors, by taking advantage of hu-
mans’ psychological predisposition to engage in game and by leveraging people’s natural de-
sires for competition, achievement, self–expression and enjoyment [44]. 

 
Also, in the area of mobile social reporting, gamification is becoming a popular means to en-
courage people to share information about where they are and what they are doing, usually 
through a points and trophies system whereby awards are made based on activity levels and 
context. Gamification is the use of game design elements in non–game contexts [52]. Moreover, 
games have been used in an attempt to engage people with green issues previously [37]. 

 
Finally, Story–based games can be a powerful tool for attracting participants to citizen science 
tasks. Well–designed citizen science games with a purpose have the potential to attract large 
crowds of helpful volunteers, even in circumstances where the science task is difficult or unin-
teresting [53]. 



Common concerns 

•  Tackling privacy issues and concerns 
• Data quality and standards 
• Use of proper technologies 
•  Participation and motivation concerns 
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Src: Gharesifard, M., Wehn, U. and 
van der Zaag, P., 2017. Towards 
benchmarking citizen observatories: 
Features and functioning of online 
amateur weather networks. Journal 
of Environmental Management, 193, 
pp.381-393. 

Summary 



After the report – the show 
goes on ?  
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Ongoing Research: Temporality of 
Motivation 

•  What does motivate people 
to engage in participatory 
sensing in environmental 
monitoring? 

•  What values underpin the 
users’ motivations?  

•  How user motivation 
changes during a PS 
initiative? 

 

Initial	Motivation

Motivation	to	Leave

Motivation	to	Stay


