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Abstract: Recent changes in information systems technology, combined with the postulates of open access to information, 
are causing the processes of knowledge production and dissemination to change. The necessity of the democratization of 
science, scientific openness, social orientation of science and the involvement of stakeholders from outside the scientific 
community in conducting research becomes a necessity for researchers. This is also in line with the guidelines of the 
European Commission's Community Research and Development Information Service, according to which academics are 
expected to change the ways of creating knowledge, be oriented towards solving social problems or transgress traditional 
disciplinary boundaries. Crowdsourcing in science is a collaborative online process through which scientists involve a group 
of self-selected individuals of varying, diverse knowledge and skills, via an open call to the Internet and/or online platforms, 
to undertake a specified research task or set of tasks. While research efforts to date have focused on the benefits of 
crowdsourcing in science, its typology has yet to mature. Typologies are important in describing complex, multidisciplinary 
organizational forms such as crowdsourcing in science. The main purpose of this article is to identify and provide a typology 
of crowdsourcing in science. Based on the thematic analysis of publications collected in a systematic manner and focused 
group interviews, 12 types of crowdsourcing in science are identified. The proposed crowdsourcing in science typology matrix 
may be a starting point for future research and decision-making by practitioners regarding the choice of a specific type of 
crowdsourcing in science. 
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1. Introduction  
Crowdsourcing in science is part of the knowledge economy. Crowdsourcing in science is a collaborative online 
process through which scientists involve a group of self-selected individuals of varying, diverse knowledge and 
skills, via an open call to the Internet and/or online platforms, to undertake a specified research task or set of 
tasks. The basis of crowdsourcing in science is not only collaboration with a large number of people, but also the 
access to external knowledge, engagement in knowledge creation, and knowledge sharing between scientist 
and crowd.  
 
Previous publications in the field of crowdsourcing in science concerned the identification of its significance for 
science, society (Law et al. 2017), the functionality of crowdsourcing platforms (Schlagwein & Daneshgar 2014), 
as well as the threats, limitations and barriers of crowdsourcing in science, ways of motivating the virtual 
community, characteristics of the virtual community participating in research projects (Franzoni & Sauermann 
2014). The main purpose of this article is to identify and provide a typology of crowdsourcing in science. We 
define typologies as organized systems of types that break down overarching concepts into component 
dimensions and types. On the other hand, type as an analytic category that may be (but is not necessarily) 
situated in and defined by a typology. We also provide an extensive literature review aimed at determining the 
attributes of individual types of crowdsourcing in science in business disciplines. This is important because 
previous research on crowdsourcing in science was conducted from the perspective of biology, medicine, 
physics, geography, anthropology, scientific information and engineering (Lukyanenko et al. 2019). To identify 
types and develop the crowdsourcing in science typology, we relied on Kluge's (2000) guidelines on empirically 
grounded typology construction in social research.  

2. Methodology 
Our research aims at identifying and providing a typology of crowdsourcing in science. We provide a 
comprehensive overview and determination of the attributes of the types of crowdsourcing in science in 
business disciplines. We followed the typology guidelines (Kluge 2000), which include the following steps: (1) 
developing the relevant analysing dimensions, (2) extracting and grouping types, (3) exploring crowdsourcing 
“ideal types”, and (4) representing typology. 
 
First, we conducted a systematic review of the literature to rigorously identify the typology of crowdsourcing in 
science. Its choice is supported by the fact that it is a helpful method to assess the state of knowledge and it 
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provides reliable results, from which conclusions can be drawn and decisions made as to further research 
directions. The literature on the subject was selected on the basis of foreign scientific databases, such as Scopus 
and Web of Science.  
 
Only English-language articles published in the years 2006-2022 (until 1 February 2022) were analysed, where 
the starting date is related to the first publication devoted to crowdsourcing. Due to the fact that researchers 
use different terminology when referring to crowdsourcing in science (Tauginienė et al. 2020), the following 
filtering criteria included in titles, abstracts or keywords of the publication, synonymous equivalents and related 
terms in relation to crowdsourcing in science, were applied: “crowdsourced science”, “crowdsourcing science”, 
“crowd science”, “crowd research”, “scientific crowdsourcing”, “science 2.0”, “crowdsourcing in the science”, 
“crowdsourcing for research”, “crowdsourcing for science”, “academic crowdsourcing”. We included articles in 
the analysis that contained: the definition of crowdsourcing in science, various dimensions or features, and a 
description of types or uses. We then performed backwards iteration (Webster & Watson 2002) to collect a 
relatively complete set of relevant literature. In this way, we selected 56 publications in total. Dimensions that 
were identified through a systematic literature review were subject to their content analysis.  
 
Focus group interviews were conducted in May-June 2021. In line with the recommendations, we interviewed 
people who were most helpful in achieving the research goal. Particular attention was paid to heterogeneity. It 
took into account the balance of gender, age, position, field and discipline represented. In total, nine focus group 
discussions with 36 researchers were conducted, including: 25 women, 11 men (8 assistants, 10 assistant 
professors, 10 university professors, 10 titular professors) in the following fields: social sciences, medical 
sciences and health sciences, humanities, agricultural sciences, natural sciences, engineering and technical 
sciences. 
 
In step 2, for extraction and grouping of types, we distinguished the “ideal types” (Doty & Glick 1994) from the 
many different crowdsourcing activities or initiatives that we identified through the literature review and focus 
research. For extraction and grouping of types, we used the most commonly used dimensions of crowdsourcing, 
by Estelle-Arolas and Gonzalez-Ladron-de-Guevara (2012), such as: crowd (who does what and what receives in 
return), initiator (who and what receives in return from the crowd) and the process (type of process, type of call, 
and medium used). In Stage 3, exploration of crowdsourcing “ideal types”, we have described the emerging 
“ideal types” or key categories and highlighted their particularities. Finally, we presented the crowdsourcing in 
science typology using a typology matrix in which we took into account the dimensions of crowdsourcing in 
science like crowd (nature of crowd collaboration) and process (task characteristics). 

3. Results 

3.1 Step 1.  Development of the relevant analysing dimensions 
Crowdsourcing in science is a heterogeneous concept (Karachiwalla & Pinkow 2021), which determines the 
various perceptions of its dimensions. Despite the growing interest of researchers in the issues of crowdsourcing 
in science, there is only one attempt in the literature to distinguish the dimensions of crowdsourcing in science, 
while other researchers used the dimensions assigned to crowdsourcing. With regard to crowdsourcing in 
science, Keating and Furberg (2013) distinguished the following five dimensions: research goal (formulating a 
goal before starting a crowdsourcing initiative), crowd (the specificity of a virtual community participating in a 
crowdsourcing initiative and defining the task that will be given to this community), engagement mechanism 
(designing engagement mechanisms, strengthening the motivation of members of the virtual community to join 
and perform the task), platforms (a platform supporting crowdsourcing activities and providing a forum for 
communication and exchange of values with members of the virtual community). However, as Keating and 
Furberg (2013) themselves claim, their dimension proposal is based on the success factors of a crowdsourcing 
in science initiative and recommendations for using crowdsourcing methods to support research. Additionally, 
the above proposal of the components of crowdsourcing in science was not appreciated by other researchers. 
In order to capture and identify the dimensions of crowdsourcing in science, we analysed the publications 
obtained as part of a systematic literature review, and for this purpose we conducted a thematic analysis. This 
allowed for identifying the following three dimensions of crowdsourcing in science along with their differentia 
specifica: crowd, initiator, and process. 
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3.2 Step 2. Extraction and grouping of types 
In the second, we noticed that other researchers often used related concepts, which makes it difficult to 
distinguish different types of crowdsourcing in science. The above is not made easier by the polymorphic nature 
of crowdsourcing (Kietzmann 2016). Moreover, individual types of crowdsourcing in science rarely exist in pure 
form and overlap with the benefits and tasks that are transferred by the initiator to members of the virtual 
community (Uhlmann et al., 2019). Our thematic analysis of systematically collected literature identified 49 
different types of crowdsourcing in science grouped according to four criteria: types of assets, types of tasks, 
types of results and the degree of inclusiveness. Using the identified types on the basis of a literature review and 
focus research, we proceeded to distinguish “ideal types”.  

3.3 Step 3. Exploration of crowdsourcing “ideal types” 
In the third stage, the twelve “ideal types” distinguished were analysed taking into account the results obtained 
from the scientific literature review, grey literature, results of focus research and crowdsourcing initiatives 
dedicated to researchers. Additionally, in order to establish the final typology, three stages of the scientific 
research process (conceptual, empirical, and documentation stage), the support aspect of the research process 
(Keatinga & Furberg 2013) and three dimensions of crowdsourcing in science (crowd, initiator, and process) were 
taken into account. The first criterion focuses on this conceptual stage, which includes conceptualization, 
explication, and operationalization. This stage includes the following types of crowdsourcing in science: crowd 
ideation, crowd assembling resources, crowd literature review, crowd research question, crowd creation. 

3.4 Step 4: Typology representation 
To determine the typology representation, we took into account the dimensions of crowdsourcing in science. 
After Estelle-Arolas and Gonzalez-Ladrdon-de-Guevara (2012), the identified types of crowdsourcing in science 
differ in the degree of difficulty of tasks directed to the crowd and the degree of crowd involvement and 
cooperation. Crowd tasks range from simple to complex and creative (Durward et al. 2020). With regard to 
simple tasks, these are usually works that do not require close cooperation of many people, but the involvement 
of individuals, which does not involve a huge amount of work and time on the part of crowd members. Simple 
tasks require little cognitive load from the crowd. The crowd may be involved in complex tasks where there is a 
need for knowledge-based activities. 

4. Discussion and Conclusion 
Our research broadens the knowledge of the types of crowdsourcing in science. We extend the existing findings 
(Uhlmann et al. 2019) and contribute to the crowdsourcing in science theory by providing a typology. Literature 
on type of crowdsourcing in science is scattered and the number of crowdsourcing in science initiatives that 
appear means that not all of them are covered by naming conventions. Our literature analysis showed 49 
different types of crowdsourcing in science grouped according to four criteria: types of assets, types of tasks, 
types of results and the degree of inclusiveness. On the other hand, focus research allowed us to organize the 
identified types within the framework of the literature review. This allowed for the emergence of three 
additional, complementary types of crowdsourcing in science: monitoring, sharing content and communicating 
with other researchers. We eliminated the types not indicated by our interlocutors. Ultimately, we identified 
twelve types of crowdsourcing in science: crowd ideation, crowd assembling resources, crowd literature review, 
crowd research question, crowd creation, crowd science, crowd data collection, crowd data analysis, crowd 
review, crowd writing, crowd decision, and crowd networking. 
 
Our findings provide some practical tips on the type of crowdsourcing in science. Firstly, the proposed 
crowdsourcing in science typology matrix may be a starting point for future research in the field of making 
decisions by practitioners regarding the choice of a specific type of crowdsourcing in science. It can also facilitate 
the analysis of crowdsourcing in science profiles, providing scientists with a more robust protocol to evaluate, 
compare and report their types. Secondly, irrespective of the type, initiators of crowdsourcing in science should 
clearly define the nature of crowd collaboration and task characteristics. It is indicated that crowdsourcing in 
science initiators can direct simple or creative tasks to the crowd, while the nature of collaboration with the 
crowd may be integrative or selective. 
 
This study has several limitations. To identify the type of crowdsourcing in science, we conducted a literature 
review on crowdsourcing in science based on two electronic databases, Scopus and Web of Science. We included 
full-text English-language peer-reviewed publications in our review, which may have resulted in some articles 
being omitted. To prevent the risk of missing publications, we additionally conducted focus group interviews. 
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Another limitation of the study is related to the fact that crowdsourcing in science involves new initiatives that 
are evolving rapidly, which means that some types may have been omitted and not included in our proposal. 
Therefore, future research may focus on identifying new crowdsourcing in science initiatives such as open 
science, crowd research, and responsible research and innovation. The current research can also be expanded 
to include crowd motivation mechanisms, which may contribute to the provision of new types of crowdsourcing 
in science. 
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