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INTRODUCTION 

Innovative applications of technology are enabling ordinary people 

to participate in scientific advances. They are gathering 

information, deploying sensors, and analyzing images, in the 

process making discoveries in fields from archaeology to zoology. 

 Citizen science promises to grow as the pool of potential 

participants expands rapidly, especially in emerging markets. 

Ubiquitous connected devices will drive expanded participation 

and offer new ways to crowdsource data. Citizen science will 

expand transparency, including for business, and will offer tools 

and techniques that can be applied to business purposes. 

DRIVERS 

A variety of technological and organizational factors are driving 

the growth of citizen science. 

 Network spread. The spread of communication networks to 

encompass most of the world’s population is crucial to citizen 

science. The Internet is spreading, with 2.4 billion users as of 

2012.1 Many are gaining access via mobile devices. (See below.) 

 Computing power. Rising computing power enables people 

to offer their home computers for projects, and to carry around 

increasingly powerful mobile devices able to gather and share 

data. 

 Mobile devices. The ubiquity and growing power of mobile 

devices make them increasingly useful for crowdsourced 

science. As of 2014, global mobile-phone penetration stood at 

117 phones per 100 people. Mobile broadband was available to 
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KEY FINDINGS 

 Technology and organizational 
innovation are combining to 
expand citizen science. 

 Information collection and image 
analysis are the key applications 
of citizen-science efforts. 

 The reach of citizen science will 
grow, as broader populations 
have the chance to engage, and 
as mobile and connected devices 
proliferate. 

Citizen Science 
DRIVERS, APPLICATIONS, OUTCOMES 
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27 per 100 people as of 2014, and rising rapidly.2 Furthermore, 

smartphone apps allow images and data to be automatically 

tagged with time, location, or other needed details.3 Mobile 

broadband access is forecast to reach 100 per 100 by 2025.4 The 

number of people carrying smartphones will be in the billions. 

 Sensors. Sensors are growing more capable while falling in 

price. Built into mobile phones, they are being deployed more 

widely than ever before. 

 GPS. The opening up of the GPS to civilian use enabled 

ordinary people to see and indicate exactly where they were in 

the world. Dedicated mobile devices made use relatively easy, 

and now GPS chips are found in common smartphones. 

 Quantified self movement. Participants in the quantified 

self (QS) movement seek to improve aspects of their lives—

including health—by gathering, analyzing, and sometimes 

sharing personal data.5 In aggregate, this kind of data can be 

applied to scientific questions. 

 Open-source science. There is growing interest in open peer 

review and transparent data access in scientific research. This 

institutional openness allows better accessibility for non-

scientist participation as well. 

 Desire to contribute. Many participants in one study were 

found to be largely motivated by a desire to contribute to the 

advancement of science.6 

 Government support. Government science agencies are 

enlisting ordinary people to do science. The US EPA has a 

citizen-science website that “offers detailed information about 

air, water, and soil monitoring, including recommended types 

of equipment and resources for conducting investigations.”7 

Large government datasets are being made available to other 

parties. 

 Crowdfunding. Crowdfunding techniques are being applied 

to scientific research, so that non-scientists can support 

smaller-scale or non-mainstream scientific research. Many of 

these projects attempt to increase the sense of involvement by 

citizen funders by keeping them regularly updated on progress.8 

 Crowdsourcing techniques. Ways to crowdsource 

information gathering and other tasks have been refined over 

the two decades of widespread Internet use. These kinds of 

CITIZEN 

TECHNOLOGISTS 

 

Beyond the pure generation of 
scientific knowledge, armies of 
amateurs, hobbyists, and 
tinkerers are applying 
technological developments. 
Centered around the diverse 
“maker movement,” they also 
include DIY biotechnicians.  
 (See TF-2012-42: DIY Biotech 
and TF-2012-36: Makers: The 
New Industrial Revolution for 
more on this.) 

– Image: kakissel (Flickr)
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techniques are being applied to projects that support diverse 

kinds of citizen science, and to infrastructural projects devoted 

to crowdsourced research. Project Noah, for instance, helps 

people conceive and implement science projects for themselves, 

their students, or their organizations.9 

APPLICATIONS  

Applications in citizen science have centered around gathering 

information and harnessing the exceptional human ability to 

analyze images. People are also volunteering computing power on 

their home systems, and participating in health studies. 

 Information collection. Large numbers of dispersed 

volunteers enable rapid, widespread collection of information 

on a panoply of topics.  

– Biodiversity mapping. People are helping map many 

kinds of plants and animals all over the world. In Romania, 

for instance, children are using GPS and mapping software 

to plot the distribution of a wild plant used in foods and 

traditional medicine.11 

– Radiation measurement. Since the Fukushima nuclear 

accident in Japan, volunteers have collected more than 

10 million data points about radiation levels using 

inexpensive Geiger counters, which the Safecast project has 

used to create high-resolution maps.12 

– Ecological information. Apps are being used to help 

people gather data on ecological factors, such as invasive 

plants and prevalence of insects.13 

– Air quality monitoring. Systems are being developed to 

crowdsource air-pollution monitoring to networks of 

volunteers.14 

– Marine debris mapping. Volunteers using a smartphone 

app help to map the kinds of debris that wash up on 

American beaches.15 

– Weather identification. An app provides a way for 

people to report what kind of precipitation is falling where 

they are, a kind of sensing that has proved hard to 

automate.16 

HISTORICAL GENEALOGY 

 

Projects such as National 
Geographic’s Genographic 
Project are combining cutting-
edge science with people’s 
fascination about their own family 
histories. People can submit DNA 
samples to learn about their 
ancestral history, and the genetic 
analysis simultaneously helps to 
build a mass database that 
furthers the genetic study of 
human migration patterns.10  

– Image: heyjoewhereyougoingwith 
thatguninyourhand (Flickr)
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– Light-pollution levels. Another app guides observers 

through a way to measure light levels at night by using star 

visibility.17 

– Noise pollution mapping. Australian engineers have 

developed techniques for using people’s mobile phones to 

map the level of noise in an urban environment.18 

 Image analysis. Humans are still more skilled at image 

analysis than machines, and this strength is being enlisted in 

scientific crowdsourcing. Examples include: 

– Geysers on Mars. Members of the public can study 

images of the Martian southern polar ice cap for signs of 

seasonal geysers that cannot be spotted automatically.19 

– Archaeological scouting. Amateurs are finding 

archaeological sites with remote sensing. For instance, a 

man looking at Google Earth images found a 2,000-year-old 

Roman villa.20 “Citizen archaeologists” have helped some 

field expeditions find potential sites to investigate in real-

time by looking at satellite images.21 

– Galaxy classification. Volunteers help astronomers to 

classify galaxy shapes by viewing images from telescopes.22 

– Searching for alien signals. The SETI Live project has 

people look at visualizations of radio signals from stars with 

known planets, in hopes of spotting signs of alien 

civilization. Some 92,000 people have taken part.23 

 Computing power. Citizen science projects have long enlisted 

the distributed computing power of volunteers. One of the 

oldest and most prominent projects of this type lets people 

donate computing power to the search for extraterrestrial life, 

with their computers analyzing radio signals for possible signs 

of alien life.24 Other projects have included efforts to find drug 

formulations for diseases such as anthrax and smallpox, and the 

study of proteome folding, for which people volunteered 

123,000 years of computer time.25 

 Health studies. Volunteers are contributing a variety of 

health data for use in scientific studies, often in conjunction 

with their own quantified-self projects. 

– Genetics. Participants in projects such as Genomes 

Unzipped share their genetic information in hopes of 

advancing the understanding of genomics.26 

SEARCHING FOR ET 

 

Volunteers are helping to search 
for alien life, volunteering time on 
their computers and examining 
radio signals for signs of 
intelligence. 

– Image: Max Kiesler (Flickr)
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– Microbiomics. Ordinary people are helping to push the 

emerging field of microbiomics forward, providing 

crowdfunded support and contributing their own 

microbiomic data to datasets for study.27 

OUTCOMES  

Growing pools of participants and advancing technologies promise 

to expand the reach and depth of citizen science. 

 Ease of participation. Rising bandwidth and better apps, as 

well as other supporting infrastructure, will make it easier for 

people to participate in citizen-science projects. Many will 

require no effort at all by the consumer, other than assenting to 

have data gathered by their phones. 

 Pervasive sampling. Currently, environmental sampling is 

limited in both time and place. Citizen science could make 

various kinds of sensing essentially continuous in countless 

locations, either through phones or through sensors or other 

devices running off mobile networks. 

 Ubiquitous data. Data will potentially flow from a much 

greater number of sources, beyond mobile phones. The Internet 

of things will provide many new avenues for generating and 

mining data. For full effectiveness, privacy worries will have to 

be addressed—or discarded. 

 Social science. With more and more individuals generating 

data, new kinds of studies will be possible in social science, 

enabled by detailed views of people’s behavior, from individual 

habits to how cities work.28 

 Global reach. Citizen science has been dominated by people 

in the developed world. This will increasingly shift as 

smartphones become universal, putting powerful data devices 

in every village, and as middle classes in emerging markets 

continue to grow. It will be possible to enlist citizen scientists in 

every corner of the world. 

 Challenges to science. People will be less willing to take the 

word of authorities on issues that citizen science can address. 

On the other hand, citizen scientists will often independently 

confirm what scientists are saying. 

 Spreading environmentalism. New access to data and 

other information will speed the spread of environmentalism in 

 

New ways to mine data reveal 
hitherto hidden patterns—such as 
this map of tourist photos (red) 
versus local photos (blue) around 
Manhattan. 

– Image: Eric Fischer (Flickr)
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emerging markets, as citizen science becomes possible in urban 

slums and remote villages. Governments and companies will in 

many cases find themselves confronted by populations less 

willing to acquiesce to pollution or other threats.  

 Drone science. Amateurs will begin to deploy drones for 

aerial and underwater surveys and data collection with 

increasing frequency. High-capability drones will be 

increasingly affordable.29 

BUSINESS IMPLICATIONS 

 Citizen science will contribute to transparency in the activities 

of individuals, communities, companies, and governments. 

People will have the means to inform themselves about what is 

happening around them, including things that were previously 

hidden. This will increase the scrutiny being applied to 

corporate behavior of all kinds.  

 Crowdsourcing techniques from citizen science have broader 

applications, such as marketing research. Some of these are 

already being applied, for instance by a company that has 

recruits take pictures of food prices in markets around the 

world to provide detailed data that companies can use to 

calculate inflation.30 

 Citizen-science techniques will provide individuals and small 

groups with the ability to collect and analyze information on a 

scale vastly disproportionate to their relative size and budgets. 

The expansion in the capabilities of small actors will be 

pronounced, compared to that for large organizations and 

governments, which already possess significant research and 

analytical capacity. In some cases, small groups and their 

crowdsourced helpers will effectively compete with or even 

outperform much larger organizations in gathering and 

analyzing information.  

 Citizen science will provide new means for people to become 

aware of potential pollutants and contaminants in the 

environment. Tolerance for any kind of impurity in products 

may decline, forcing companies to reduce even normal 

background levels of suspect substances. Spooked consumers 

may shy away from legitimate and safe products or demand 

impossible standards. For instance, if consumers gain the 

FOR MORE INFORMATION… 

For a customized analysis about what 
the trends and forecasts in this report 
could mean for your organization, 
please contact Michael Vidikan at 
Michael@futureinfocus.com. 
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ability to easily track the presence of pesticide or hormone 

traces in their food, then such issues will become, literally, 

much more tangible and take on new urgency even for segments 

that today don’t track these factors. 

RELATED FORECASTS 

 TF-2012-42: DIY Biotech covers the emerging field of citizen 

biotechnology. 

 TF-2009-40: Participatory Sensing examines aspects of sensing 

related to citizen science.  

 GL-2013-19: Mobile Self-Tracking discusses facets of the 

quantified self movement. 

 TF-2013-29: Microbiomics provides an introduction to this 

topic. 

 TF-2012-36: Makers: The New Industrial Revolution explores 

the maker movement, which is in effect applied citizen science. 

 TF-2008-16N: Environmental Sensing describes how advances 

in infotech and sensing capabilities are making environments 

much more transparent to consumers.  
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