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The evolution of science

Early science
(1600’s – early 1800’s)

Professional science 
(late 1800’s – 1900’s)
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(since 2000s)
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Source: M.Haklay, 2016
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publications, etc.



Citizen Science is an emerging 

area of research and practice, 

with evolving standards.

The name is  used for a wide range 

of activities and practices.  

Different stakeholders are 

developing methodologies, 

theories and techniques.



For some the term citizen science refers 

to people contributing observations 

and efforts to conducting science. 

Those holding this view may see citizen 

science as a new research tool, which 

facilitates larger scale research.

No single definition can encompass the broad range of 

activities that exist under the umbrella of citizen science.

For others, the term 

encompasses the 

democratization of science, 

allowing people outside the 

mainstream scientific 

establishment to conduct and 

govern science.

Still others see citizen science as including 

elements of civic education and 

expanding the public understanding of 

science.



Since1995, Citizen Science has been defined as:

❑ Expertize that exists among people

traditionally seen as «ignorant» (Irwin, 1995);

❑ Research techniques that enlist the help of 

members of the public to gather scientific

data (Bonney, 2009).

The rise of “Citizen Science”

Oxford English Dictionary, 2014

Citizen science:

«scientific work undertaken by 
members of the general public, 
often in collaboration with or 
under the direction of professional 
scientists and scientific institutions»



What is the value of citizen science?

Societal

Scientific

Policy making

Educational 



Source: Bonney et al. (2009)

Different approaches / levels of participation



Rate of increase 
in the cumulative 
number of 
ecological and 
environmental 
citizen science 
projects as 
revealed by a 
systematic 
search.

Source: Pocock et al. (2017)

Citizen science 

publications trend in 

the last two decades, 

according to 

scholar.google.com, 

searching for «citizen 

science» + «project».

Scientific production ...

Source: Theobald et al. (2015)



Why citizen science is becoming so popular?

Volunteer involvement
Volunteer involvement in science has a

long history. We can learn from the

successes of past activities in

developing current projects.

Diversity of approaches
Different types of citizen science appeal to

different people, e.g. expert volunteers,

interested community stakeholders or

members of the general public.

Data can be trusted
Increasingly, the important step of data

validation is taken in CS projects, to

provide data of known quality. Results are

increasingly published in the scientific

literature.

Excellent engagement
Providing a way for people to engage with

science and their environment. Participants

often describe CS as fun and providing a way

to contribute to something important and

valuable.

Cost-effective data collection
Citizen science provides the potential to

collect data at much larger spatial and

temporal extents and much finer resolution

than would otherwise be possible. It can be a

cost-effective way of collecting data.

Technology
Over the past decade, advances in

technology have made it easy to set-up and

promore CS projects (data collectionvia

website or apps; rapid and easy feedback.





Many declinations...

• Passive sensing (e.g. smartphones)

• Partecipatory sensing

• Community science

• Volunteered computing

• Volunteered thinking (citizens + scientists)

• Environmental monitoring (e.g. pollution, biodiversity...)



PDF available at http://nap.edu/25183

Common Traits of Citizen Science Projects

✓ Actively involve Participants;

✓ Engage Participants with Data;

✓ Use a Systematic Approach to Producing Reliable Knowledge;

✓ Participants are Primarily Not Project-Relevant Scientists;

✓ Citizen Science Projects Help Advance Science;

✓ Participants in Citizen Science Can Benefit from Participation;

✓ Citizen Science Projects Communicate Results.



1. Choose topics (policy relevant) appoint lead scientists

2. Define research questions  

3. Develop Methodology 

4. Design Field Pack

5. Education and training materials

6. Establish national community science network to promote, 
train and support local communities and schools to deliver 
research

7. National and local media programme 

8. Website (news, events, references, resources, competitions)

9. Data – database with instant feedback, data analysis, 
share results 

10. Manage to budget, time and performance criteria

The OPAL model



Environmental CS

✓ support a change of lifestyle; 

✓ spend more time outdoors; 

✓ inspire new generations of environmentalists; 

✓ develop activities accessible to and enjoyed by all ages; 
✓ gain a much greater understanding of the state of the natural environment 

for research and policy purposes. 

✓ loss of ecosystems, 

✓ need for sustainable development, 

✓ decline in outdoor learning, 

✓ need for public awareness and engagement.

… and aims

Driving forces …





Assessing Butterflies in Europe 

(ABLE)

European Butterflies Monitoring Scheme





June 2013 - ECSA launch

October 2013 – ECSA meeting - Bruxelles 

Several other meetings

July 2012 – first meeting in London

The European citizen science community



To connect citizens and 

science through fostering 

active participation.

Mission



Sharing Best 
Practice and 

Building Capacity

Projects, Data, 
Tools, and 

Technology

Policy, Strategy, 
Governance and 
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Learning and 
Education in Citizen 

Science

Air Quality

CS and Open 
Science
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Global 
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Alert
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Partnerships
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Share, initiate 
and learn 

citizen science 
in Europe

EU-Citizen.Science has received funding from the European Union’s Horizon 2020 Research 
and Innovation Programme under Grant Agreement no. 824580.



Citizen science works best when:

✓ the project aims are clearly defined and communicated from its outset;

✓ the members of the project team have the appropriate expertise, not just

in data collection and analysis, but also in communication and publicity;

✓ evaluation is built into the project design and there is a willingness to listen

and adapt as necessary;

✓ participants are carefully targeted and supported;

✓ motivations and skillsets of all parties (project team and participants) are

understood, because they may vary considerably;

✓ participants feel part of the team, understand the value and relevance of

their role(s) and (especially for long-term projects) gain new skills.



Andrea Sforzi

Maremma Natural History Museum
direzione@museonaturalemaremma.it

Questions ?

Final remarks

Citizen science can be a brilliant way to undertake good science 

and engage people with relevant issues.

Developing and supporting meaningful, useful and successful

citizen science projects is hard work, but it can also be enjoyable

and very rewarding both for organizers and participants.
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Different types of citizen science projects

Source: Haklay, Mazumdar & Wardlaw, 2018. 



Citizen science can take many forms – from “games 
with a purpose,” such as Phylo

Experimental video game 
about multiple sequence

alignment optimisation

, to projects that have people collecting ants from their neighborhoods.



581.939.462 CLASSIFICATIONS SO FAR, 
BY 2.286.529 REGISTERED VOLUNTEERS

Some examples



Empowers communities to observe 

how weather and climate affect 

their environment. 

Mobile Tracker App

A collaboration with NASA’s 

Orbiting Carbon Observatory 

Mission. It allows community 

members to follow 

investigations over time and 

help NASA ground truth the 

details that earth observation 

satellites can’t see from 
space.

Community Weather & Climate Journal

A national online platform for members 

to post about what they notice 

changing in the environment and the 

impacts. 

Community Investigations

They allow local civic groups, neighborhoods, and 

citizen science groups to call communities into 

action to document specific investigations over 

time and sync posts with their own custom data. 

http://www.iseechange.org/


Alzheimer's is the 7th biggest killer in the world, and there is no cure.

Scientists at Cornell University have discovered links between 

stalls - clogged blood vessels in the brain, & Alzheimer's.

Stalls can reduce overall blood flow in the brain by 30% -

similar to a headrush when standing up too quickly

If we could 

prevent or 

remove stalls 

we could 

find the first 

ever 

Alzheimer's 

treatment. 

Working together, 

stall catchers can do 

in one hour what 

takes researchers one 

week in the lab!

https://stallcatchers.com/main
https://stallcatchers.com/images/tutorial/stall_2.mp4
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Overall, over 10,000 pupils submitted data on more than 

2,000 trees from 378 different locations in Sweden.

The researchers were then able to examine the 

differences between various tree species and regions. 

The scholars also compared the pupils' data with 

observations made 100 years ago and with satellite 

images.

The Autumn Experiment 

was born from a collaboration 

between researchers of the 

Swedish University of 

Agricultural Sciences at the 

Umeå University, Lund University 

and VA (Public & Science).  



In 1989 a national Breeding Bird 

Survey (BBS) was launched in 

France and developed by the 

National Natural  History Museum in 

Paris, thanks to a constant effort 

study led by amateur ringers.
A photographic survey of flower dwelling 

insects called 'SpiPoll' and a survey of wild 

plants of city streets were also introduced.

This model was then adapted to public

surveys of garden butterflies, snails and

bumblebees.



Digital tech.-mediated cs projects



Online crowdsourcing

Digital tech.-mediated cs projects



Mass-produced plastics were introduced around the

middle of the last century as a miracle material: light,

malleable, durable and strong.

Since then, the production of plastics has increased

rapidly, bringing many benefits to society.

Now, some 70 years later, annual plastics production

is more than 300 million tonnes, and we have begun

to understand the true legacy of these products:

they never fully ‘disappear’ from the environment.



As well as being unpleasant and unsightly, this is bad 

news for the economy: 

clean-up costs are high and 

valuable materials are not recycled. 

Plastic also damages the marine environment and 
negatively affects the health of ocean habitats.



Data collected will be 

used to better understand 

the problem, and will help 

support a policy response 

as formulated in the 

European Marine Strategy 

Framework Directive. 

MLW, set-up in 2014 

and involving non-

governmental 

organisations and 

research institutions, is 

the only pan-European 

platform that members 

of the public can use to 

co-ordinate clean ups 

and record beach litter. 

It aims to complement 

the collection of official 

marine litter data by 

national authorities and 

fill data gaps. 





The top 10 most 

commonly found 

items on European 

beaches found by 

MLW is almost 

identical to that 

revealed by official 

data under the 

Marine Strategy 

Framework Directive’s 

Technical Group on 

Marine Litter, the first 

ever Europe-wide 

Strategy on Plastics 

and other related 

initiatives. 

This validates the 

approach taken by 

Marine Litter Watch in 

using citizen science 

to complement 

official environmental 

data. The 

complementary data 

provided by Marine 

Litter Watch, and the 

way in which it is 

made accessible via 

an online database, 

makes data 

comparability and 

future trend 

assessments reliable.



Bioblitzes

During a BioBlitz 
event (from Bio = life 
and Blitz = 
something quick 
and intense) 
members of the 
public, professional 
scientists and 
voluntary naturalists 
work together to 
record as many 
species as possible 
within a delimited 
geographical area 
over a defined time 
period. 



Importance of Bioblitzes

The typical short time frame of this event delivers

rapid datasets providing a complementary

approach to long-term inventories and contributing

to reporting progress towards national targets as

well as informing decision-making processes.

BioBlitzes can make a meaningful

contribution to a number of EU

environmental policy areas, such

as invasive alien species (IAS)

and biodiversity monitoring.





Il ‘field kit’ provided to participants

Knapsack
with Bb logo

Pen with NSM logo

Programme

Brochure with the 

yearly calendar of 

events

Map of the Reserve 

and area of activities

Dedicated Block notes







Light trapping (insects) Entomological umbrella

Fishing (nets) Botanical excursions Lichens sampling

Amphibians monitoring

Some examples of activities carried out at our Bioblitzes



Preliminary results

Insetti Altri animali



Most common species spotted





«Citizen Science is an emerging opportunity to 

engage communities in monitoring the progress 

of the SDGs.

Through the use of simple and cost-effective 

technologies, citizen-generated data is filling 

critical gaps in environmental monitoring, 

improving decision-making on natural resources, 

and the knowledge base on the impacts of 

climate change.

Citizen Science continues to advance and there 

is a growing need to explore the unique 

opportunities and challenges of this approach in 

developing countries.».



«… results show that citizen 

science “is already

contributing” to the monitoring 

of 5 indicators and that it could

potentially contribute to 76 

indicators… »

«… the main citizen science contributions

concern SDG 15 Life on land, SDG 11 

Sustainable cities and communities, SDG 3

Good health and well-being and SDG 6 

Clean water and sanitation… »



SDG indicators where citizen 

science projects “are already 

contributing” (in green), “could 

contribute” (in yellow) or where 

“there is no alignment” (in gray).

The overall contributions of 

citizen science to each SDG are 

summarized in the pie charts.



Green: direct contributions;

Yellow: additional contributions;

Orange: indicators with both

The values inside each box are the 

numbers of the SDG markers.
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Questions ?

Thank you for your attention!
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