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Abstract 

 

This deliverable contains a description of the work that has been carried out in Task 

5.3 Optimising societal impact and end-user participation in testbeds. In Work 

Package 5, the main objective is to research end-users and the societal added value 

of the IoT Lab system. The research explores the potential drivers and means to 

optimise the outreach and participation of the proposed platform end-users. 
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Executive Summary 

This deliverable presents the results from the research that has been carried out in 

Task 5.3: Optimising societal impact and end-user participation in testbeds. In Work 

Package 5, the main objective is to research end-users and the societal added value 

of the IoT Lab system. It will explore the potential drivers and means to optimise the 

outreach and participation of the proposed platform’s end-users. 

The focus of Task 5.3 is to explore and consolidate visions for possible future 

scenarios by involving stakeholders from outside the project to characterise the 

optimal societal testbed model for the IoT Lab platform. The task provides clear 

recommendations and guidelines for IoT Lab to optimise their societal impact and 

end-user perception. 

The primary focus in the Task has been on the potential members of the crowd and 

secondarily, we have focused on the researchers. The research is based on a 

qualitative approach and includes two workshops with potential members of the 

crowd, a questionnaire on the optimal societal testbed model for IoT Lab, and seven 

qualitative interviews with crowdsourcing practitioners and potential researchers. The 

purpose of these data collections has been to explore and consolidate visions for 

possible future scenarios for IoT Lab. 

The findings from the interviews with crowdsourcing practitioners suggest that in 

order to achieve success with crowdsourcing, focus should be on engaging, 

empowering and guiding the crowd rather than building a platform and then waiting 

for a crowd to come. The findings also suggest that participants in crowdsourcing 

activities are driven by passion and interest. Elements such as gamification, rewards 

and other extrinsic motivators are great to create a dynamic community but intrinsic 

motivation ranks higher. Finally, the findings from these interviews suggest that it is 

important to identify a shared purpose between stakeholders. Every stakeholder has 

to feel she or he gains something valuable out of participating. 

The findings from the workshops and questionnaire with potential members of the 

crowd suggest that intrinsic motivation is the primary driver for motivating the potential 

participants. This means that to optimise the outreach and support, research projects 

in IoT Lab should speak to the participants’ hearts and that IoT Lab should take on a 

mediating role and guide and empower the crowd. The findings from the engagement 

with potential crowd members also suggest that the crowd accepts and understands 

that their participation will be borne primarily by volunteering. This acceptance is 

based on an expectation that IoT Lab and/or the researchers in return provide the 

crowd with options where they can have some sort of influence on how research 

projects are initiated and that the crowd members are also involved as active 

participants during the research projects. At last, the findings suggest that the IoT Lab 

app should be easy and neat to use. 

The findings from the interviews with potential researchers suggest that there is a 
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mismatch between the options one has as a researcher in the current version of IoT 

Lab and the researchers from the Humanities’ research practices and methods 

perspective. To meet this, the researchers suggest including a forum page in IoT Lab 

where researchers and crowd members can interact in a more qualitative manner. 

The findings from the interviews also suggest that external pressure on researchers 

such as increased competition for research funding and administrative tasks 

diminishes the researchers’ opportunity space for experimenting with new ways to 

collect empirical data and thereby also the chances that they will use a service like 

IoT Lab. 

Based on the findings, we conclude that there is no single optimal societal testbed 

model but many good recommendations and advices. We also conclude that to 

motivate potential members of the crowd to participate, IoT Lab has to focus on 

intrinsic motivation and secure a more even distribution of gains, and that the crowd 

expects IoT Lab to manage and facilitate research projects. Finally, we conclude that 

there are three dilemmas regarding the different end-users’ perception of IoT Lab and 

the design of the current system that are relevant to take into account:  

 The crowd’s attention to privacy and their expressed wish to be actively 

involved in research projects. 

 What the crowd finds motivating in order to participate in a research project, 

and how the crowd can be involved in the current IoT Lab system. 

 Researchers’ focus in research projects and what motivates the crowd to 

participate. 

Due to these discrepancies, we argue that the key to optimise the outreach and 

support for potential members of the crowd is to try and align these differences. 

Based on the conclusions, we recommend that:  

 IoT Lab improves how the crowd can propose and vote for research topics.  

 IoT Lab takes on a more communicating and mediating role between 

researchers and members of the crowd. 

 IoT Lab encourages researchers to work with their presentation and 

description of a research project and to take part in the community. 

 IoT Lab includes a forum page in the system in order to support more 

qualitative dialogues between researchers and participants. 
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1 Introduction 

1.1 The IoT Lab project in brief 

IoT Lab is a European research project exploring the potential of crowdsourcing to 

extend European IoT testbed infrastructure for multidisciplinary experiments with 

more end-user interactions. The project researches and develops: 

1. Crowdsourcing mechanisms and tools enabling testbeds to use third party 

resources (such as mobile phones), and to interact with distributed users (the 

crowd). The crowdsourcing enablers address issues such as privacy by design, 

identity management, security, reputation mechanisms, and data ownership. 

2. Virtualisation of crowdsourcing and testbed components by using a meta-layer 

with an open interface, facilitating the integration and interaction with 

heterogeneous components. This eases data integration and reduces the cost 

of deployment in a real environment. 

3. Ubiquitous Interconnection and Cloudification of the testbeds resources. It 

researches the potential of IPv6 and network virtualisation to interconnect 

heterogeneous and distributed resources through a Virtual IoT Network and will 

integrate them into the Cloud to provide an on-line platform of crowdsourcing 

Testbed as a Service (TBaaS) available to the research community. 

4. End-user and societal value creation by analysing the potential end-users and 

crowdsourcing participants to propose an optimised model for end-user 

adoption and societal value creation. 

5. “Crowdsourcing-driven research* as a new model in which the research can be 

initiated, guided and assessed by the crowd.  

6. Economic dimension of crowdsourcing testbed, by analysing the potential 

markets and business models able to monetize the provided resources with 

adequate incentives, in order to optimise the exploitation, costs, profitability and 

economic sustainability of such testbeds. It also develops tools for future 

experiments. 

7. Performing multidisciplinary experiments, including end-user driven 

experiments through crowdsourcing, in order to assess the added value of such 

an approach. 

The project adopts a multidisciplinary approach and addressed issues such as 

privacy and personal data protection. To achieve these ambitious goals, the 

consortium consists of seven international academic or research partners and a SME 

that provides an expertise from complementary research areas, including Information 

and Communication Technologies, End-user interaction, and Economics. 
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1.2 Purpose and scope of Work Package 5 

In Work Package 5, the main objectives are to research the end-user and societal 

added value of the IoT Lab platform. It explores the potential drivers and means to 

optimise the outreach and participation of the proposed platform by end-users. 

 

1.3 Purpose and scope of Task 5.3: Optimising societal impact and 

end-user participation in testbeds 

The purpose of Task 5.3 is to provide clear recommendations and guidelines for IoT 

Lab and FIRE testbeds in order to optimise their societal impact and end-user 

perception. The recommendations should contribute to maximise the end-user 

outreach and support, as well the societal and environmental added value for IoT 

testbeds. 

The scope of Task 5.3 is to explore and consolidate visions for possible future 

scenarios by involving stakeholders from outside the project to characterise the 

optimal testbed societal model for the IoT Lab platform. 

 

1.4 Structure of the Document 

In the Introduction in section 1, we have presented the IoT Lab project in brief 

followed by a description of the purpose and scope of Work Package 5 and Task 5.3. 

In section 2 Methodology, we outline and describe the methods and tools we have 

used to perform Task 5.3. In section 3 Interviews with crowdsourcing and community 

engagement practitioners, we present the findings from three interviews we have 

conducted with crowdsourcing and community engagement practitioners. In section 4 

Co-creating inputs for the optimal testbed societal model for IoT Lab, we present 

descriptions and the findings from different activities we have carried out with 

potential participants. In section 5 Conclusions and recommendations for outreach 

and support, we sum up the findings from Task 5.3 and present guidelines and 

recommendations for maximising outreach and support. 
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2 Methodology 

The research described in this deliverable builds on empirical data collected from the 

following activities: 

Table 1: Activities conducted with stakeholders from outside of the project 

 Interviews with crowdsourcing and/or community engagement practitioners 

 Workshops with potential end-users (crowd) 

 1 Online questionnaire on IoT Labs attributes and end-user motivation for 

participation in IoT Lab 

 4 Interviews with potential end-users (researchers) 

 

As described in section 1, the purpose of Task 5.3 is to provide recommendations and 

guidelines for IoT Lab to optimise their societal impact and end-user perception 

including how to maximise the end-user outreach and support.  

The IoT Lab system is a two-sided platform that aims to connect researchers and 

participants in various kinds of research projects for richer and more distributed 

experimentation. Hence, an in depth understanding of both researchers and 

participants perception and motivation are important. This Deliverable 5.3 focuses on 

potential users of IoT Lab, i.e crowd members, whereas Deliverable 5.2 End-User 

Sustainability Report, including socio-economic analysis and best practices focused 

on reserachers. 

To perform this work, we have used a qualitative approach. An approach informed by 

ethnographic techniques and methods that prescribe a methodology for interaction 

that is based on participation and influence.  

The research was conducted in three phases:   

1. We examined the previous work that had been carried out in Task 5.1: End-
user evaluation tools and social network outreach and 5.2 End-user and 
sustainability evaluation    
 

2. Based on the current knowledge, we planned and conducted two workshops 
with potential members of the crowd in order to explore and consolidate 
alternative visions for possible future scenarios for IoT Lab. To substantiate the 
results from these workshops, the results were tested with an online 
questionnaire on a broader crowd. Concurrent with the end-user workshops 
and questionnaire, four qualitative interviews were also conducted with 
potential researchers to extend the knowledge that has already been 
constructed on this end-user group earlier in the project.  
 

3. Finally, a third phase involved the analysis and review of responses and the 
qualitative interview material in order to extract and define the guidelines and 
recommendations for IoT Lab. Here an assessment was also included of the 
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analysis of citizen’s science best practices from Deliverable 5.2 by comparing 
the results from the analysis with the current version of the IoT Lab system. 
 

Early in the research process it was clear that there is not a single optimal societal 

testbed model but many good recommendations and advices to maximise the 

chances. For this reason, we adjusted the focus of the research towards identifying 

the optimal societal testbed model for IoT Lab. 

2.1 Collaboration with other EU projects 

To sustain and extend the possibilities for our empirical inquiry, we have reached out 

to other EU projects namely, the OrganiCity and the CityPulse projects with whom we 

have worked together during our research period. We held a joint workshop at a 

technology festival in Denmark in order to draw attention to and educate potential 

users of the services and tools that is being developed as part of the different 

projects.  

OrganiCity is a project that aims to put people at the centre of the development of 

future and Smarter Cities by developing different software tools to support citizens to 

build their own Smart City solutions or contribute to other citizens’ Smart City projects 

(www.organicity.eu). 

The CityPulse project is a project that aims to develop, build and test a distributed 

framework for the semantic discovery and processing of large-scale real-time IoT and 

relevant social data streams for knowledge extraction in a city environment (www.ict-

citypulse.eu). 

  

http://organicity.eu/
http://www.ict-citypulse.eu)/
http://www.ict-citypulse.eu)/
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3 Interviews with crowdsourcing and community engagement 

practitioners 

The IoT Lab project is not the first project or organisation that aims to develop a 

platform with the ambition to link different people with each other in order to 

accelerate innovation and development. At the beginning of our research process, we 

had the opportunity to interview three people involved in two different crowdsourcing 

platforms in order to learn from their knowledge and experiences with respect to 

outreach and support of end-users. The intention with the interviews was to identify 

possible commonalities across the platforms that could (1) guide the direction for the 

further research process and (2) inspire the exploration of possible future scenarios of 

IoT Lab.  

The first of the two platforms is a platform called ‘VIA Connect’ (www.viaconnect.dk). 

The platform is developed and maintained by VIA University College Denmark’s 

largest university of applied sciences. In short, the scope of the platform is to connect 

companies and public organisations with a crowd of students and faculty members 

with the purpose to ideate and collaborate around new solutions, concepts and 

business ideas in new ways. We interviewed two people that are involved with the 

platform. The first interviewee is a consultant at VIA and has been one of the prime 

movers in the development. Furthermore, he is also one of the founders of the 

association ‘Danish Crowdsourcing’ (www.danishcrowdsourcing.org) that works to 

promote the use of crowdsourcing in business and society in general. The second 

interviewee is also a consultant at VIA and a lecturer and she has also been a part of 

the development of the platform. 

The second crowdsourcing platform is owned by a company. Since the company 

would like to remain anonymous, we refer to the platform as platform ‘X’ throughout 

the deliverable. In short, the platform ‘X’ makes it possible for their customers to put in 

their own product idea for the company. We had the opportunity to interview the 

director of community engagement who has been a part of the development of the 

platform and also responsible for the maintenance of it.  

3.1 Background, purpose and concept 

We started the interviews by asking the practitioners if they would share some of the 

background on why they took up crowdsourcing and describe the purpose and 

concept of their platform. The VIA practitioners said that one of the things that 

motivates students the most is when they get to work with “real life” cases and 

problems but often faculty members lack “real life” cases they can use as part of their 

courses. For this reason, many of the cases the students work with are made up 

scenarios. Since many organisations are interested also in getting new ideas from 

people outside of their organisation, the VIA consultants saw the opportunity to 

connect these interests. So the overall ambition with developing the VIA Connect 

Platform was to provide VIA’s students and faculty members with an online sandbox-

http://www.viaconnect.dk)/
http://www.danishcrowdsourcing.org)/
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like environment where students from different study programmes can work together 

on real life problems to test and develop their competencies. At the same time, this 

work could be valuable for organisations to tap into by providing their ‘problems’ as 

cases.  

The VIA Connect platform consist of an online community that can be accessed if you 

are a VIA faculty member or a student. The platform is primarily being used to run 

challenges i.e. small design competitions, but as one of the practitioners described, 

some of the faculty members also use the platform as an online repository where their 

students can show, discuss and give feedback on each other’s work. A challenge in 

VIA Connect is usually made up by a stage-gate like process. First, a design brief is 

announced on the platform. Then the participants have time to work on developing 

ideas and uploading them to the platform. After this, a jury consisting of VIA faculty 

members and the given organisation, reviews the ideas and selects some of them 

which then advances through to a next round. Here, the groups have some more time 

to concretise their idea before the jury decides on a winner of the challenge. 

The concept with Platform X is more straightforward: If you have an idea for a 

product, then you can put it directly on Platform X. The director described that for 

many years the company has had a large and loyal crowd of customers that has a 

high interest in the company’s different products. This interest combined with the 

crowd members’ different professional backgrounds make up a potential that the 

company was very interested to tap into because people who use a product a lot 

often get new ideas for improvement. For this reason, the company has been working 

with different ways to engage their customers. Platform X is one example. The 

platform consists of an online community where customers and others who have an 

interest can put up their own idea for a product and/or vote for other people’s ideas. 

To show off one’s idea, it is possible to add prototype pictures and a description of the 

idea in the community. To get the chance of having one’s idea produced, the idea 

needs to get backed by a number of other crowd members. If this happens, a jury 

from the company decides whether the product will be commercialised making the 

person behind the idea a co-designer. 

3.2 Outreach and support 

In the interviews we asked the practitioners what they do to reach and support their 

crowd. As the VIA Connect platform is a two-sided platform, there are different 

stakeholders to reach and engage. The practitioners from VIA stated that they do not 

have a set method for how they reach out to organisations. In the interview they 

described that the process is very much based on networking. Sometimes 

organisations come to VIA and sometimes it is the other way around. The 

practitioners stated that an important part of the challenges is that the problems the 

organisations provide are about something that the students can relate to. Because of 

this, challenges are usually designed in a joint effort by a couple of VIA consultants 
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and the concerned organisation. Hence, they decide the scope of the challenge and 

then the VIA consultants set up the challenge in the VIA Connect system. The 

challenge should speak to ‘the participants’ hearts’, as one of the practitioners stated 

and it is equally important that a challenge is not too complex for the students to be 

acquainted with. The practitioners said that the most successful challenges that had 

been carried out within VIA Connect were challenges where the design brief was 

clear and straightforward. One of the VIA practitioners gave an example of a 

challenge that was done in collaboration with a municipality. It was called “How might 

we combat loneliness?” and as the headline clearly states the assignment was to 

come up with ideas for the municipality to combat loneliness. This challenge 

measured in the number of participants has been one of the most successful. More 

than 200 participants entered the challenge and it produced 39 different ideas for the 

municipality to consider.  

To reach and engage students in challenges, different channels are used. As the 

intent of the system is to facilitate the students’ learning, the challenges are in some 

cases used as part of the courses VIA offers. Here, faculty members sometimes 

include the challenges as practical course requirements and in order for this to 

happen, the consultants also have to incorporate the faculty members’ interests in the 

design of a challenge. The outreach to students is primarily borne by word of mouth 

and through internal activities at the different VIA campuses in Denmark such as joint 

meetings across different study areas. The practitioners stated that they do not do 

much advertising themselves. But as some students are motivated by monetary 

rewards, the winners of the challenges are typically awarded with gift cards worth 

from 150-300 Euros. To support the participants during the process of a challenge, 

VIA and the given organisation typically provide both some background information 

and some inspiration material for the participants to read, and sometimes the jury also 

comments on the participants’ ideas directly through the VIA Connect platform in 

order to encourage the participants to work with the details of their ideas. 

As the company behind Platform X already has a crowd of users, the outreach 

primarily consists of communicating the existence of the platform and keeping users 

of the platform informed. This is for instance done by a weekly email newsletter and 

by a staff blog in the community where news regarding the platform is presented. 

However, a part of the concept with Platform X is also to use the crowd smart: the 

users themselves have to reach out and get other members of the crowd to back their 

idea in order to get the chance of having their idea realised. This means that the 

outreach and marketing of the platform are displaced from the company and folded 

into the members of the crowd that are interested in getting their idea produced. This 

process of backing ideas is supported by different social features in the community. 

When members of a community back an idea or write a comment about a product, 

they are then awarded with points and badges for their activity. When reaching a 

specific number of points, one gets a new title in the community. As the director 

stated, this type of gamification is a good way to create a community that is dynamic 
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and alive but he also stated that intrinsic motivation is more important to pay attention 

to. According to the director, the drive to participate has to come from within otherwise 

the system will not work. Passion is more important for having a well-functioning 

platform than getting money or points. For this reason, the director also described that 

to him crowdsourcing is more about building a relationship with customers and 

possible customers than it is about squeezing the customers for knowledge. The 

crowd needs to truly feel that they are wanted by an organisation and for this it has to 

be a win-win situation. In continuation of this, the director talked about interacting with 

a crowd as an organic ecosystem and used metaphors like ‘seed’ and ‘harvest’. His 

point was that whenever an organisation harvests value from the system, then they 

also have to seed it in some way. Otherwise, the system is not sustainable and then 

things will dry out. With Platform X it is enough to seed the system with the possibility 

that one can get his or her idea produced and to socialise with the crowd through the 

community. However, what makes this possible is, as the director also stated, that the 

company already has a large and loyal crowd with a great interest in the company’s 

products.  

3.3 Crowdsourcing is more about people, less about technology 

During the interviews, the practitioners also pointed out that a well-functioning 

crowdsourcing platform is more about knowing the people you are trying to engage 

and less about technology. For instance, we asked the practitioners if they could state 

the most important aspects of crowdsourcing. Here, none of them mentioned 

technology. Later in the interview when we asked the practitioners about the 

technological aspects of crowdsourcing, the practitioners’ response was that of 

course software matters. The way the platform is designed can sustain the 

involvement process and guide and motivate the crowd. But their point was that if the 

core concept were not thoroughly thought out, then the software itself would not 

attract a crowd. Hence, the advice one of the practitioners gave was that if you are 

new to crowdsourcing, then focus should be on how to engage, empower and guide 

the crowd rather than build a platform and then wait for a crowd to come.  

3.4 Difficulties with crowdsourcing 

When we asked about the downsides and difficulties with crowdsourcing, the 

practitioners pointed out that it can be an administrative challenge to manage the 

inputs from the crowd and that it is a potential deal breaker if the inputs the crowd 

provides are not managed properly. One of the practitioners stated that it is really a 

bad idea to take a lot of information in if you do not know what to do with it, because 

you also create expectations at the other end that you need to meet somehow. 

Another point stated by a practitioner was that the challenge format has its pros and 

cons. Challenges can be a great way to engage people from outside of your 

organisation because it is clear what is expected and it is easy for the crowd to go 

with it. However, the downside with the format is that it can be a long way to go from 
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having ideas to actual solutions.  

Table 2: Key findings from interviews with crowdsourcing and community engagement 

practitioners 

Key findings Description 

Engage, empower and 

guide the crowd 

Focus when working with crowdsourcing should be on 

how to engage, empower and guide the crowd rather 

than build a platform and then wait for a crowd to come. 

Intrinsic motivation over 

extrinsic 

Participants in crowdsourcing activities are driven by 

passion and interest. Gamification, rewards and other 

extrinsic motivators are great to create a dynamic 

community but intrinsic motivation ranks higher.  

Shared purpose A shared purpose between stakeholders is necessary. 

Every stakeholder has to feel they gain something 

valuable otherwise the system is not sustainable.  
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4 Co-creating inputs for the optimal societal testbed model for IoT 

Lab 

To explore and consolidate alternative visions for possible future scenarios for IoT 

Lab, we have reached out and involved potential end-users in different activities. 

During the research period, we have conducted two workshops and a questionnaire 

with potential members of the crowd and four interviews with potential researchers. In 

this section, we describe this work, how it has been conducted and the findings it has 

generated. 

4.1 Workshops on the optimal societal testbed model for IoT Lab 

We began this involvement of potential end-users with two workshops held in May 

2016. One was held at the Alexandra Institute in Aarhus and the other was held at a 

public library also in Aarhus during a local technology festival. The scope of the 

workshops was to kick-off the exploration of possible futures for IoT Lab. 

4.1.1 Description of Workshop 1 

To reach out and recruit participants for the first workshop, we used Facebook. Based 

on the characterisation of relevant social groups from Deliverable 5.2 (pp. 67-68), we 

wrote an invitation letter and distributed it as an event on Facebook 

(https://goo.gl/f1isiG).1 

We called for people with interest in addressing societal challenges, in exploring new 

technology and/or in creating new knowledge. According to Facebook’s Insight Tool, 

we reached almost 10,000 people with the invitation. 153 people actively showed 

interest in the workshop and 33 people participated. As a side note, this demonstrates 

the potential of using Facebook as a tool to reach out to potential participants. A bit 

surprising fact was that we ended up with a very diverse group of participants who 

had diverse professional backgrounds in different fields such as psychology, 

architecture, business management, technology development, policy-making, etc. 

Furthermore, a couple of researchers and students from Aarhus University also 

attended. 

 

                                            

 
1
 The workshop was held in Denmark. In order the reach and include as many people as possible, the invitation 

letter was written in Danish. 

https://goo.gl/f1isiG)
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Figure 1: Invitation letter on Facebook 

To prepare the participants, we began the workshop with a brief introduction on the 

concepts of crowdsourcing and Internet of Things. This was followed by an 

introduction to the IoT Lab project in general where we explained the current system, 

the app and the overall ambition of IoT Lab. After this, we had two working sessions 

with the participants.  

In the first session, we asked the participants to picture themselves being members of 

the IoT Lab crowd and from this perspective map, which values and attributes they 

thought should characterise IoT Lab in order for them to participate in research 

activities through the system. To both inspire and support the participants’ work, we 

had produced a series of inspiration cards (Halskov & Dalsgaard, 2006) that are small 

card board cards with a description and/or a picture of a possible aspect of the 

concerned domain.  
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Figure 2: Inspiration cards from the workshops 

For the workshop we had produced a set of inspiration cards for each group with 

statements such as ‘I can be challenged’, ‘I can help researchers in their work’, ‘I can 

win a prize’, ‘I can be a part of developing new technology’, ‘I can address societal 

challenges’, etc. combined with pictures of different technologies such as social 

medias, a gift card, diagrams and charts and other elements, we thought could be 

part of the discussions in the groups. We also included some blank cards so the 

participants could create their own cards along the way, if needed.  
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Figure 3: Group work during Workshop 1 

In the second working session, we asked the participants to explore and create inputs 

for how research projects could/should be initiated in IoT Lab, how the research 

projects could/should be supported during the research period, and what 

could/should happen when a research project ends. 

During the workshop there were two IoT project people present at all time. One of us 

had an organiser role, which was to facilitate the group’s work and answer questions. 

The other had a more withdrawn role, observing and documenting the participants’ 

dialogues and discussions in the group work. 

4.1.2 Description of workshop 2 

During the Internet Week Denmark Festival 2016, a large yearly technology festival in 

Aarhus, we hosted a seminar with the title ‘Smart Cities in the making’ together with 

OrganiCity, CityPulse and the Municipality of Aarhus (http://goo.gl/MOJrdV). The 

overall purpose of the seminar was to educate and interact with potential end-users of 

different platforms and tools that are being developed in the three projects. In the 

beginning of the seminar, we had arranged four talks on different topics related to 

smart city development and the different projects. The IoT Lab contribution was a talk 

on how crowdsourcing platforms can mediate civic participation in various kinds of 

projects. After the talks, each of the projects conducted different end-user activities 

with the attendees. Here we did a workshop similar to Workshop 1 in order to extend 

and substantiate the results from the previous workshop. 

 

http://goo.gl/MOJrdV)
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Figure 4: Talk on crowdsourcing 

 

 

Figure 5: Introducing the workshop to potential members of the crowd 
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4.1.3 Findings from the workshops 

As stated by Sharon (2016), there is no one-way to make sense out of workshop 

results. Data from qualitative workshops typically consists of different elements and 

materials such as posters, notes on post-its, observations, pictures, drawings, etc. To 

structure the data from the workshops, we coded the material qualitatively. We started 

by reading through the workshop material and the observation notes. Then we 

labelled and organised the material and sorted it into categories in order to identify 

important themes and subjects from the workshop. In the following section, we report 

on the findings from the workshops. 

4.1.3.1 Research projects in IoT Lab have to be meaningful and interesting  

The most discussed subject at the workshop across different groups, was to specify a 

kind of research project that would be interesting to participate in. These discussions 

were of course affected by the participants’ different backgrounds and personal 

interests but when we asked them to clarify and sum up what kind of research 

projects they would find motivating, many of the participants ended up using words 

like ‘meaningful’ or ‘interesting’. As these statements are somewhat vague, we asked 

the participants to elaborate on this. The most common elaborations were that a 

meaningful or interesting research is a research that either addresses some sort of 

societal challenge as for instance global warming, poverty and likewise or that the 

knowledge the research projects aims to produce will have an impact on the given 

field of research. This preoccupation among the participants with the scope of the 

research projects suggests that intrinsic motivation could be important to pay 

attention to when trying to reach and engage a crowd. It should be apparent to a 

crowd what the research projects address and what the benefits are, and the 

description of the projects should speak to the potential ‘participants’ hearts’.  

4.1.3.2 Research projects should be facilitated and managed  

Another significant subject that was discussed across the groups was how research 

projects should be facilitated and managed in IoT Lab. Most of the groups expected 

that IoT Lab would take on some sort of mediating and communicative role in the 

system and guide the participants through the process. But they also expected the 

researchers to be specific in their descriptions of both the purpose with the research 

projects and the tasks. Some of the participants also stated that they were interested 

in receiving feedback from researchers during the research period and after the 

research is done.  

As part of the discussions, some of the participants stated that they missed a clear 

description of how a research proposal goes from being a submitted idea to having 

an actual impact in the IoT Lab system. They could not see the purpose with 

submitting ideas and voting for them unless there is an actual possibility that the 

ideas could become a research project. This was something that preoccupied a 

couple of the groups. One group imagined a future version of IoT Lab where a crowd 
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member can propose an idea and then try to get others to back it. Then if an idea 

achieves a given number of backers, IoT Lab could take the idea in for consideration. 

For instance, IoT Lab could conduct an experiment based on the idea, or the person 

behind the idea could be invited to be a part of a team that would write a research 

application to try to fund the idea. Another group suggested a somewhat similar idea. 

To complement the participant’s opportunity to propose ideas for researches, the 

group suggested that from time to time IoT Lab could host some sort of open 

innovation challenge where the highest ranked ideas from the crowd could be used 

as either the theme of the challenge or as challenge cases. Another group took a 

different direction and was very hands-on in proportion to the current options in the 

system. They suggested that it should be possible to be engaged in research projects 

in different ways and at different levels. For instance, one could take a survey in one 

project, share smartphone data for a second project and then be more actively 

involved in a third project and do small tasks like taking pictures of their city or identify 

species in their immediate environment. They expressed that such variety in how one 

could be involved would be important for them to participate recurrently. 

4.1.3.3 Gains and rewards  

A third subject at the workshop was discussions of the possible gains of the different 

stakeholders in the IoT Lab system. A vast majority of participants seemed to 

understand and accept that their potential contribution to IoT Lab would be borne 

primarily by volunteering. For instance, in one group they talked about the feeling of 

being a part of ‘something bigger’ as a positive and sufficient gain for them in order to 

participate. Another group wrote on their poster that ‘it is very motivating when 

someone uses what I have contributed’. But this requires that the participants are 

actually involved in an active way and not only are seen as someone who just 

contributes with their data or answers a survey. One way the participants suggested 

this could unfold, was that researchers should inform participants regularly during the 

research period about, for instance, the progress of the research, temporary 

conclusions, if something surprising or newsworthy happened along the way, etc. In 

other words, it is suggested that researchers, to some extent, socialise and interact 

with the crowd and communicate with the participants about the progress of the 

research. And the acceptance of volunteering can maybe also be seen in the fact that 

notions of monetary rewards were almost completely absent in the workshop material 

even though we had included an inspiration card with the statement ‘I get rewarded 

monetarily’ and a picture of a dollar symbol. As part of the introduction to the 

workshop, we presented the current reward model with vouchers that can be 

exchanged for donations to charity. Some of the groups brought this up in their 

discussions. The participants were predominantly positive about this model and 

thought it reflected IoT Lab as a system that is about making an actual change in 

society.  

According to the workshop participants, other ways to be rewarded or get 
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acknowledged could be that researchers give credit to the crowd in papers and that 

remarkable contributions of the community or winners of challenges could be 

acknowledged or perhaps even portrayed on IoT Lab’s website and/or through IoT 

Lab’s different social media channels such as Facebook and LinkedIn. 

4.1.3.4 Getting and sharing new knowledge 

Interestingly, several of the groups discussed peer-to-peer sharing of knowledge as a 

possible future feature in the IoT Lab system. They imagined IoT Lab could be a 

‘place’ where you not only go to in order to contribute to the creation of new 

knowledge but that IoT Lab could also be a place to obtain new knowledge and/or a 

place to reach out to other people, communities, living labs, etc. that is interested in 

research activities and for instance get inspired by each other or work together across 

geographical boundaries. 

4.1.3.5 ‘Easy’ and ‘neat’ to use 

Finally, usability was also a subject that was brought up by several of the groups. The 

participants expressed that the app needed to be ‘easy’ and ‘neat' to use if IoT Lab 

wants to build a large crowd. Some of the participants pointed out that the experience 

of using the app has to be seamless, otherwise they would quit really fast but there 

were also some participants that stated that they would be more patient with the app 

than usual because of the charitable ambition with IoT Lab. 

Table 3: Possible future features and attributes suggested by the potential members 

of the crowd 

Features/attributes Description 

Research projects should be 

meaningful for the participants 

Research projects in IoT Lab have to be 

meaningful for the participant. A meaningful 

research to the participant is (1) if it has impact 

on society and/or (2) if it is relevant for the 

given research field. 

IoT Lab and researchers should 

manage and facilitate the process 

of a research  

The crowd suggest that IoT Lab and 

researchers take on a mediating role and guide 

the crowd during a research. 

Participants can be involved in 

different ways 

The crowd suggest that participants can be 

involved at different levels in different research 

projects. For instance, one could take a survey 

in one project, share smartphone data for a 

second and do small tasks for a third. 
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Participants have an actual 

impact on research projects 

initiated in IoT Lab 

The crowd suggest a model where IoT Lab 

takes responsibility for the research topics that 

the crowd provides. For instance, IoT Lab could 

conduct experiments with the ideas that are 

highest rated by the crowd.  

Involvement in exchange for 

voluntary participation 

The crowd accepts and understands that 

participants will be borne primarily by 

volunteering. In exchange they want to be 

actively involved, get regularly feedback, 

socialize with researchers and get insights on 

results. 

Acknowledgement and credit as a 

reward 

The crowd suggest that researchers give credit 

to the participants in papers, that remarkable 

contributions of the community are 

acknowledged and/or portrayed on IoT Lab’s 

website and/or on IoT Lab’s different social 

media channels. 

Forum page The crowd want an opportunity to share their 

knowledge not only with researchers but also 

with other crowd members.  

Great user experience  The participants expect the IoT Lab app to be 

‘easy’ and ‘neat' to use. 
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4.2 Questionnaire on the optimal societal testbed model for IoT Lab 

For practical reasons, the workshops with potential end-users were carried out in 

Denmark. To meet the potential cultural bias caused by these circumstances, we 

have tested the qualitative findings from the workshops with an online questionnaire. 

In the questionnaire, the respondents were first asked to read a description of the IoT 

Lab system and a case example. They were also able to follow a link to the IoT Lab 

presentation video that is available on YouTube (https://goo.gl/se6wZl). Furthermore, 

they were encouraged to submit their e-mail at the end of the questionnaire to enter a 

draw where they would have the chance to win a 75 Euro donation to a charity project 

of their own choice at the charity donation website justgive.org. 

 

 

Figure 6: Presentation text in the questionnaire 

https://goo.gl/se6wZl
https://www.justgive.org/
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In the main part of the questionnaire, we asked the participants to rate the importance 

of a series of statements regarding potential attributes of the IoT Lab system on a 5-

point scale from (1) not important at all to (5) very important. The questionnaire 

consisted of the following 19 statements: 

 I can be a part of creating new knowledge 

 I can be a part of addressing societal challenges and contribute to a greater 

cause 

 I can help and assist researchers and scientists in their work 

 I get acknowledgement badges for my contribution 

 I can challenge my skills 

 I can learn new things 

 I can contribute with ideas for future projects and researches 

 I can vote for project ideas together with other participants of the community 

 I get to contribute in a fun and enjoyable way 

 I have the opportunity to share my knowledge and experiences with project 

owners and other participants 

 I can participate in open challenges, hack-a-thons and likewise sponsored by 

companies, NGO’s and public organisations 

 I can be involved in projects at different levels. For some projects I can provide 

data from my smartphone. For other projects I can do micro tasks like fill in a 

survey, write a blogpost, test an app and likewise 

 I can see what type of data I have shared 

 I can see when and how my data is being used in a project 

 I can influence and affect the research projects that I participate in 

 Remarkable contributors to the community are visibly acknowledged 

 I get rewarded monetarily and/or with gift cards for my participation 

 I get rewarded with vouchers that can be exchanged to money donations for 

charity 

 Researchers give something back to the community. For instance, they could 

share their knowledge and/or project results through webinars, online keynotes 

and likewise 

After filling in their answers, we asked the participants to answer a few background 

questions on age, gender, country, education, work field and position. The 

questionnaire was circulated from late June to the beginning of August 2016, using 

social media as the driver for the outreach. As the intention with the questionnaire 

was to test the results from the workshops, we wanted to reach out to relevant and 

potential users of the system and not simply a broad group of people. For this reason, 

we used relevant keywords associated with IoT Lab such as Citizen Science, Internet 

of Things and Crowdsourcing and likewise to identify relevant user groups on different 

social media platforms such as Facebook, Reddit, Google+ and LinkedIn, and we 

also posted the questionnaire in communities and forums associated with the same 
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keywords such as for instance the Arduino forum. 

 

        
 

 

Figure 7: Examples on posts in relevant user groups on Facebook, Google+ and the 

Arduino forum. 
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In all, 78 respondents completed the questionnaire. 75.6% of the respondents were 

male and 24.4% were female. The respondents were aged from 18 to 64 years old 

with the average being 25-34 years old. Their educational background span from 

upper secondary education level to PhD level with the majority of the respondents’ 

holding either a Master’s degree (41%) or a Bachelor’s degree (30.8%). In the 

following, we report on the findings from the questionnaire. 

 

 

 

 

 

Figure 8: Respondents’ gender, age and educational level 
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4.2.1 Findings from the questionnaire 

In the following, we describe the findings from the questionnaire. To begin with, we 

have listed the five highest rated attributes according to the potential end-users: 

Table 4: The five most important attributes according to the end-users 

1. I can be a part of addressing societal challenges and contribute to a greater 

cause (55.1%) 

2. I can help and assist researchers and scientists in their work (47%) 

3. I can learn new things (46.2%) 

4. I can be a part of creating new knowledge (44.9%) 

5. Researchers give something back to the community. For instance, they 

could share their knowledge and/or project results through webinars, online 

keynotes and likewise (43.6%) 

 

In accordance with the findings from the workshops, this suggests that the crowd 

should be able to identify themselves with the research projects in IoT Lab and that 

the projects somehow should address societal challenges. 

Looking at the other end of the scale, the five lowest rated statements according to 

the potential end-users are:  

Table 5: The five least important attributes according to the end-users 

1. I get acknowledgement badges for my contribution (40.3%) 

2. I get rewarded monetarily and/or with gift cards for my participation (24.7%) 

3. I get rewarded with vouchers that can be exchanged to money donations for 

charity (19.2%) 

4. I can participate in open challenges, hack-a-thons and likewise sponsored by 

companies, NGO’s and public organisations (12.8%) 

5. Remarkable contributors to the community are visibly acknowledged (10.4%) 

 

The salient factors from this is that the potential members of the crowd do not see 

acknowledgement badges as an important feature in IoT Lab in order for them to 

engage. But what is more important to notice is, that the lowest rated statements, 

except for the acknowledgement badges statement, are backed by 25% or less of the 

respondents. An explanation for this relatively low scoring could be that the majority of 

the respondents has rated 16 out of the 19 presented statements as being either 

important or very important attributes of the system. The three statements where this 

is not the case are also the three least important statements to the potential crowd 

members. So every fourth of the respondents’ states that it is not important at all to be 

compensated for participating either monetarily or by gift cards. Looking closer at the 

respondents’ answers on this matter shows that across the respondents there is a 



D5.3 Report on the optimal testbed societal model  
  

Page 32 of 46 

 

slight tendency towards monetary rewards not being as important as many of the 

other attributes presented in the questionnaire. But given the size of the sample, it is 

necessary to proceed with caution with this conclusion. 

 

Figure 9: Potential end-users’ answers on statement regarding monetary rewards 

Related to the five highest rated statements, this substantiates the finding that the 

respondents are more likely to be driven by intrinsic rather than extrinsic motivation. 

And this view is perhaps even clearer when considering the fact that over half of the 

respondents also stated that it is either important or very important to be able to 

contribute in a fun and enjoyable way as a member of the crowd. 

 

 

Figure 10: Potential end-users’ answers on statement about contributing in a fun and 

enjoyable way 
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In continuation of this statement, we presented the respondents a range of 

statements that each represented different ways, engagement and interactions 

between which stakeholders could unfold:  

 Members of the crowd can contribute with ideas for future research projects 

 Members of the crowd can vote for research ideas 

 Members of the crowd have the opportunity to share their knowledge and 

experiences with both researchers and other participants  

 Members of the crowd can be involved in research projects at different levels 

and perform different kinds of tasks 

 Members of the crowd can influence and affect research projects 

 Remarkable contributors to the community are visibly acknowledged  

 Members of the crowd can participate in open challenges, hack-a-thons, etc. 

with sponsored prizes 

 Researchers give something back to the community 

Interestingly, the respondents’ answers on these statements roughly follow the same 

pattern, where the majority of the respondents rate these statements as being 

important attributes of the system followed by an even division between neither 

important nor unimportant and very important with a slight variation in 

percentages of an average of 5%. This indicates that the potential members of the 

crowd want to play an active role in the system in various ways, where they not only 

contribute with data sensed from their mobile devices but they are also apart of 

choosing and formulating researches, they have the opportunity to share their 

knowledge and experiences with other members of the community, they can do 

different tasks in different projects, they can participate in competitions, etc. This 

suggests, seen from an end-user perspective, a future version of IoT Lab with even 

more inclusive features than the current system holds. Only the answers from two of 

these statements stand out from this pattern. The first is the respondents’ answers to 

the statement on contributing with ideas for future research projects: 
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Figure 11: Potential end-users’ answers on statement about contributing with ideas for 

future researches 

Here, the respondents’ answers suggest that they have a high interest in contributing 

with proposals for research ideas. The majority of the respondents also rates the 

possibility for voting for ideas as important or very important, this could point to the 

end-users having an interest in somehow having a say on which research projects 

should be initiated in IoT Lab. 

The second is the respondents’ answers to whether it is important that researchers 

give something back to the community.  

 

Figure 12: Potential end-users’ answers on statement about researchers giving 

something back to the community 
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As the answers clearly show, the potential members of the crowd expect that 

researchers give something back to the community.  

Finally, in the questionnaire we also included two statements on privacy aspects since 

this has been one of the headlines throughout the IoT Lab project, but also because 

concerns about privacy were brought up as part of the focus group feedback on early 

designs described in Deliverable 5.2 (p. 59). 

 

 
 

 

Figure 13: Potential end-users’ answers on statements about data 

 

Reading the results from these questions tells that the potential end-users’ perception 

of privacy is clear. They seem to be very attentive to data and as the answers 

suggest, most of them would like to have some sort of an overview of both what they 

have shared as well as when and how this data is being used if they provide data for 

researchers. 
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Seen from an overall perspective the respondents’ answers in the questionnaire are 

consistent with the results from the workshops. The findings from the questionnaire 

clearly suggest that when considering how to reach and support the members of the 

crowd, it is very important to work with aspects that underpin the participants’ intrinsic 

motivation, that the research projects speak to their hearts and that they are being 

involved as actual participants and not only as contributors of data and answers. 

As part of the assessment of these findings, it is important to note that the potential 

end-users’ answers tell something about their attitudes and what they predict would 

be important attributes for them in order to participate. As Forsythe (1999) states 

there is often a difference in how people talk about and predict their behaviour and 

what they do in practice. This is not to say that the answers from the questionnaire 

are unreliable or not usable. In fact, we believe the findings are of great value in the 

process of identifying how to reach and support the end-users of the system. What 

we are pointing to is that we have to be cautious with how the results are deployed. 

We recommend that the findings be used as guiding principles more than for 

decision-making.  

4.3 Interviews with potential researchers 

As part of Task 5.2 (see Deliverable 5.2, pp. 36), ten potential researchers from both 

academia and the industry where interviewed in order to gain an in-depth 

understanding of the attitudes, motivators and perceived barriers for end-user 

sustainability of the IoT Lab system. The results from these interviews have 

generated valuable insights on potential researchers’ perceptions of IoT Lab. To 

extend these findings, we have conducted four interviews with potential researchers. 

All of these with a theoretical background in the Humanities. The intention with these 

interviews was two folded. One objective was to get more hands-on feedback on the 

options one has as a researcher in IoT Lab and discuss possible future visions. The 

second was to extend the perspectives received from researchers working in more 

social and cultural oriented sciences. A perspective that was agreed to explore further 

at a project meeting early on in the research process.  

We have interviewed the following researchers during the process: 

 An associate professor working in the fields of Information Science and 

Science and Technology studies 

 A PhD student working in the field of Human Computer Interaction and 

Interaction Design 

 A lecturer and researcher at a University College working in the field of design 

and business 

 An PhD student in the industry also working in the field of Human Computer 

Interaction and Interaction Design 
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All of the interviewees work in research fields theoretically grounded in the 

Humanities. But as the Humanities are a collective name for a range of different 

research fields and approaches, it is not possible to get one singular perspective. For 

this reason, we have tried to engage researchers we believe could be potential first 

movers given that the core of their research is a technology approach from a 

humanistic perspective.  

We began the interviews with some background questions on the researcher’s 

research practice and methods. Afterwards, we did a walk-through of the researcher’s 

community in IoT Lab where we presented the current options. We showed the 

researchers how to create a new research, how to set up IoT interactions, how to 

create a survey and how to interact with the crowd through the system.  

The overall feedback from this walk-through of the system suggests that there are 

some differences in the options you have as a researcher in the IoT Lab system, and 

what kind of research methods the interviewed researchers make use of to collect 

empirical data as part their research practice. As the researchers pointed out, many 

research practices in the Humanities are grounded in qualitative approaches where 

they make use of methods such as open interviews and observations. These are 

methods that are not supported in the current version of IoT Lab. These differences 

made it difficult for the interviewed researchers to see how a service like IoT Lab 

could benefit the type of research they do. But besides these differences, two of the 

researchers also stated a more structural challenge that they thought could be an 

obstacle for getting researchers to participate in IoT Lab. 

Currently, the competition for getting research projects funded is increasing, 

especially in the Humanities, which makes it difficult to experiment with new ways of 

doing research and collecting empirical data. A part of this is also time restraints in 

research projects and the fact that many researchers have to do a lot of other tasks in 

addition to their research activities. So to use for instance, data collected from mobile 

devices as empirical data would, according to the researchers, require them to rethink 

how they conduct their research. This is due to the difficulty to allocate time to the 

research given the pressure from other activities, deadlines and projects. One of the 

researchers stated that he could easily see the potential in reaching a large crowd of 

people with IoT Lab but he also stated that if he were to experiment with data 

collected from mobile devices, he would probably start with some small ‘home-grown’ 

experiments and not go to a Web service like IoT Lab unless some of his colleagues 

had explicitly recommended it. Another researcher commented that he would 

probably try to fund a research project about this matter instead of using IoT Lab, if he 

were to experiment with new ways of creating empirical data. 

In the interviews we also talked with the researchers about possible futures for IoT 

Lab and how IoT Lab could become more suitable for them to use. The researchers 

suggested including more qualitative features in the IoT Lab system. One of them 

suggested that the app perhaps could be used as a digital version of a cultural probe 
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(Gaver, 1999) where researchers could push small tasks such as ‘take a picture of all 

your meals this week’ or ask the participants to write a diary on a specific topic. Then 

the IoT Lab system could be used to pick the right participant, push the task and send 

the information back to the researcher. Another suggestion the researchers brought 

up was to include a forum page in the IoT Lab system where researchers and crowd 

members can interact in different ways. This would give the researchers an 

opportunity to collect more qualitative data by for instance having an online 

discussion or perhaps even do online focus groups or interviews with members of the 

crowd. At a more practical level, one of the researchers commented that he would 

appreciate if there were more detailed instructions on the Webpage that could guide 

him through the set-up of IoT interactions. 
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5 Conclusions and recommendations for outreach and support 

The core of the research described in this deliverable has been to explore and 

consolidate alternative visions for possible futures for IoT Lab. In this final section we 

present our conclusions and recommendations for optimising the outreach and 

support for end-users. The recommendations are grounded in the findings from the 

workshops with potential crowd members, the interviews with potential researchers 

from both Tasks 5.2 End-user and sustainability evaluation and 5.3 Optimizing 

societal impact and end-user participation in testbeds, and the best practice analysis 

of Citizen Science initiatives that was carried out as part of Task 5.2. We start off by 

summarising the results from the research conducted as part of Task 5.3 before we 

move on and present our recommendations and guidelines. 

5.1 Summing up the findings from the research 

5.1.1 There is no one optimal societal testbed model 

Neither the analysis of best practices of Citizen Science initiatives nor any of the end-

user engagement activities suggests that there is a single optimal societal testbed 

model but there exists many good recommendations and advices to maximise the 

chances of success. As the analysis of best practices of Citizen Science initiatives 

shows there are numerous different approaches and ways to run Citizens Science 

projects, but as the analysis also shows, there are commonalities across different 

initiatives showing patterns. Most of the analysed initiatives either focus on 

addressing a particular issue or they aim to build a crowd as a resource to be used in 

various kinds of research projects. The analysed initiatives are primarily carried out as 

collaboration projects where the crowd either assists and helps researchers by 

processing different kinds of data, and by producing new data or by performing some 

kind of action. A third identified commonality is that the overall scope of the platform is 

broad and typically includes a manifold of different research fields, but at a project 

level the projects are narrow in their scope.  

5.1.2 Intrinsic motivation is the driver for crowd participation 

Overall the findings from the workshops and the questionnaire with potential end-

users suggests that intrinsic motivation is more important to pay attention to than 

extrinsic. In other words, the research projects in IoT Lab has to speak to the 

‘participant’s hearts’. This view is also supported by the interviews with the 

crowdsourcing and community engagement practitioners, which stated that it is 

passion and an inherent feeling of meaningfulness that drives people to contribute. 

This is not to say that extrinsic motivators such as rewards, great usability, and fun 

ways to interact are unimportant. Quite the contrary the research also shows that 

such features are great for creating a dynamic and lively community that the end-

users are also interested in. The point is that if the research projects that the crowd is 

offered are not meaningful for them then the chances are lower that they will 
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participate. 

5.1.3 Mutual gains 

The interviews with the crowdsourcing and community engagement practitioners 

suggest that in order to have a sustainable system there has to be a win-win situation 

where each one of the stakeholders gains something valuable by being a part of IoT 

Lab. The findings from the workshops shows that the potential crowd members 

perceive the current system as one that favours the researcher’s interests. This can 

also be seen in the crowd’s suggestions of possible future features. The potential 

members of the crowd seem to understand and accept that their contribution to IoT 

Lab will be borne primarily by volunteering. This acceptance is based on an 

expectation that IoT Lab and/or researchers provide the crowd in return with options 

where they can have some sort of influence on how research projects are initiated 

and that crowd members also are involved as active participants during the research 

projects. Furthermore, this acceptance also involves that the crowd expects the 

researchers to somehow give something back to the crowd and community. For 

instance, this could be research results, online key notes and lectures, 

acknowledgements in papers, updates on the progress of research projects etc. 

These suggestions indicate that the gains for the crowd in the current IoT Lab system 

are not sufficient. 

5.1.4 Management of research  

A significant theme at the workshops with potential members of the IoT Lab crowd 

was that the crowd expects IoT Lab to guide and inform how research projects 

initiated by the crowd take place. They miss information on how an idea goes from 

being an idea to being a research project. The crowd also expects that the 

researchers are open about both the process and the results of the research projects. 

5.1.5 Usability 

Usability is mentioned by both the researchers and potential crowd members as an 

important aspect of IoT Lab. The experience connected with using the IoT Lab 

service should not be interrupted by technical issues.  
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5.2 Recommendations and guidelines 

Seen from an overall perspective, we recommend that IoT Lab keeps putting the end-

users at the centre of the activities in IoT Lab and develop features in the future that 

support various interactions between crowd members and researchers. Across the 

findings from the different end-user activities carried out in Work Package 5, we see 

three dilemmas regarding the different end-user’s perception of IoT Lab and the 

design of the current IoT Lab system that we believe are relevant to take into account 

as part of the recommendations for outreach and support.  

1. The first one is a dilemma regarding the crowd’s attention to privacy and their 

expressed wish to be actively involved in research projects. As the end user 

engagement activities from both T5.2 and T5.3 suggests, the crowd members 

are very attentive to data, but at the same time the crowd members also 

express that they wish to be more actively involved in research projects. 

 

2. The second dilemma is a difference in what the crowd finds motivating in order 

to participate in a research, and how the crowd can be involved in the current 

IoT Lab system. The findings from both the workshops and the questionnaire 

suggests that the potential crowd members would be more motivated to 

participate if a research project first and foremost appeal to them, but also if 

they can be involved as an active part of the research by doing different tasks 

and by feeling that their contributions are valuable and appreciated. The 

current ways that the crowd can participate is limited and the crowd perceive 

the current role of the participant as someone who just provides data and 

survey answers for a researcher. 

 

3. The third dilemma is a difference between the researchers focus in research 

projects and what motivates the crowd to participate. In the interviews, the 

researchers talk about openness as a driver for collaboration but at the same 

time they are worried about the quality and usefulness of data collected 

through IoT Lab and who are the participants. The researchers do not see 

themselves as being part of community with IoT Lab. They see IoT Lab as a 

tool or instrument to collect data and because of this they also see it as IoT 

Labs job to deliver and motivate a crowd of participants. This focus and 

perception contrasts to what motivates the crowd members to participate.  

In order to optimise the end-user outreach and engagement, the IoT Lab association 

should further analyse and solve these dilemmas. Based on this, we suggest the 

following as future work for IoT Lab:  
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5.2.1 The crowd can propose research topics 

We recommend that IoT Lab improves the features in the IoT Lab system where the 

crowd can propose research topics and vote for research ideas. The intention with a 

crowd driven approach is to appeal to the crowd but as the research shows the 

current design leaves the potential participants unclear on how their proposals and 

votes have impact in IoT Lab. One way to do this could be that if a proposal for a 

research topic reaches a given rating after a certain amount of reviews then IoT Lab 

could take responsibility for the proposal and create a research with the given topic.  

5.2.2 Emphasize communication and mediation 

We recommend that IoT Lab takes on a more communicating and mediating role 

between researchers and members of the crowd. The potential crowd members 

perceive research projects as something that comes from IoT Lab and not the 

individual researcher. The participants see themselves as members of IoT Lab and 

for this reason they expect that IoT Lab in return for their contribution provides them 

with clear information on how they can participate and what they should do.  

5.2.3 Focus on clarity and presentation 

We recommend that IoT Lab encourages researchers to work with their presentation 

and description of a research and to take part in the community. For instance, IoT Lab 

could provide new researchers in the IoT Lab community with an introduction letter 

that describes crowdsourcing, how to get started and how to motivate the participants 

during the research period. Another suggestion is to make the ‘Objectives’ and 

‘Beneficiaries’ columns in the research description obligatory for the researchers to fill 

in. A third suggestion could be to have a review process when a new research is 

created in order to avoid poorly described research descriptions in the system. 

5.2.4 Creation of a Forum 

We recommend that IoT Lab expands the platform and include a forum that can both 

be accessed through the Webpage and the app. This will not only give the 

researchers an opportunity to communicate and discuss with the crowd in a more 

qualitatively manner. A forum can also provide a space in the community where more 

informal interactions can happen and the members of the crowd can also interact and 

discuss projects and related topics with each other. 
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Table 6: Top five recommendations for getting started with crowdsourcing 

Recommendation Description 

Identify a shared purpose It is important that each of the stakeholders can 

achieve or receive something valuable by their 

participation. For this reason, it is crucial to identify a 

shared purpose that can connect different stakeholders’ 

goals.  

Appeal to intrinsic 

motivation  

Participants in crowdsourcing activities are driven by 

passion and interest. Gamification, rewards and other 

extrinsic motivators are great to create a dynamic 

community but intrinsic motivation ranks higher. What 

is the demand or can we create a demand? 

Engage, empower and 

guide your crowd 

When engaging people outside of an organisation it is 

important to engage, empower and guide the crowd by 

being clear and specific about what the crowdsourcing 

activity is. What do you want the crowd to do and what 

can they achieve and/or get in return?  

‘Harvest’ and ‘seed’ 

equally  

To have a sustainable system you cannot just reap the 

benefits of crowdsourcing. It is also necessary to 

stimulate the crowd. When you harvest value, you 

should also seed. 

Design how the inputs 

from the crowd is handled 

It is important to design how the inputs from the crowd 

is handled. When opening up to people outside of your 

organisation you are at the same time creating 

expectations in the other end that you need to meet.  
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7 Appendix 1: Interview questions for crowdsourcing and/or 

community engagement practitioners 

About IoT Lab and the scope of the interview 

I am representing a project called IoT Lab that is focused on developing a platform 

which is complemented with a mobile app that can be used as a communication tool 

to support interactions with citizens. By means of this app, researchers can push 

questionnaires, collect and share mobile sensed data, vote for projects, and citizens 

can also suggest research topics. When the citizen has contributed and shared their 

data, they will get points, badges or money the can donate to humanitarian 

organisations. 

In this interview, we want to gain insights into the drivers and barriers connected with 

maintaining a crowdsourcing platform and we want to gain your insights regarding the 

thoughts behind the platform you are involved with. 

Background 

 Who are you? Would you give a short description of yourself? 

 What is your profession and what do you work with?  

Crowdsourcing platform 

 Can you tell me about your crowdsourcing/citizen science platform/projects? 

o What is the concept? What is crowdsourced? 

o What is the ambition? 

o What is the history? 

 Can you guide me through the functionalities of the platform? 

 Who are your crowd? 

 What have the results been? 

 What have surprised you on the way? 

 Would you have done anything different today? What? 

 How is the platform maintained? 

 What are the three most important aspects to pay attention to in respect to 

crowdsourcing/community engagement? 

 What is most difficult when it comes to crowdsourcing/community 

engagement? 

 If you should advice someone who would like to get started with 

crowdsourcing, what would that advice be? 

 How is your crowdsourcing/community platform maintained? 

 How do you reach out to your crowd/community? Do you use social media? 

 How and what do you do to support your crowd/community?  

 How do you see crowdsourcing evolve in the future?  
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8 Appendix 2: Interview questions for potential researchers 

About IoT Lab and the scope of the interview 

I am representing a project called IoT Lab that is focused on developing a platform 

which is complemented with a mobile app that can be used as a communication tool 

to support interactions with citizens. By means of this app, researchers can push 

questionnaires, collect and share mobile sensed data, vote for projects, and citizens 

can also suggest research topics. When the citizen has contributed and shared their 

data, they will get points, badges or money the can donate to humanitarian 

organisations. 

In this interview, we want to gain insights into the drivers and barriers for participating 

in crowdsourced research activities and we want to gain your comments on the 

current IoT Lab system. 

Background 

 Who are you? Would you give a short description of yourself? 

 What is your primary research field? 

Citizen Science/Crowdsourcing 

 Have you ever heard of Citizen Science and/or crowdsourcing? 

o What did you hear and from whom? 

 Have you done Citizen Science and/or crowdsourcing projects? 

o Can you tell me about the project? 

o What was the purpose?  

o What was the main reason for you to engage citizens in your project? 

 What do you see as an interesting citizen Science/crowdsourcing project? 

 If you consider you own research, or the projects you usually participate in, 

what do you see that citizens could contribute with in these projects? 

 What would motivate citizens to participate in these projects 

o What are your experiences with how to involve citizens? 

 How do think the involvement of citizens would influence your research, project 

and/or process? 

 Which aspects do you think would be important to consider when engaging 

citizens in the research? 

 What could be the benefits of engaging citizens? 

 What could be the drawbacks? 

 Could sensor data generated by the crowd contribute to your research? 

o Can you see a use case where sensor data could be interesting within 

your research scope? 


