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Abstract  Developments in open data have prompted a range of proposals and 
innovations in the domain of governance and public administration. Within the 
democratic tradition, transparency is seen as a fundamental element of democratic 
governance. While the use of open government data has the potential to enhance 
transparency and trust in government, realising any ideal of transparent democratic 
governance implies responding to a range of sociotechnical design challenges. 
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In order to address these design challenges it is essential to adopt an interdisciplin-
ary and stakeholder-engaged approach to research and innovation. In the current 
study, we describe a contextualist approach to the design of an open data collabora-
tion platform in the context of an EU innovation project, focused on enhancing 
transparency and collaboration between citizens and public administrators through 
the use of open government data. We report on a collective intelligence scenario-
based design process that has shaped the development of open data platform require-
ments and ongoing system engineering and evaluation work. Stakeholders across 
five pilot sites identified barriers to accessing, understanding, and using open data, 
and options to overcome these barriers across three broad categories: government 
and organisational issues; technical, data, and resource issues; and training and 
engagement issues. Stakeholders also expressed a broad variety of user needs across 
three domains: information needs; social-collaborative needs; and understandabil-
ity, usability, and decision-making needs. Similarities and differences across sites 
are highlighted along with implications for open data platform design.

Developments in political philosophy, science, technology, and open data informa-
tion systems have prompted a range of proposals and innovations in the domain of 
governance and public administration. Within the democratic tradition transparency 
is seen as central to democratic governance (Ghaus-Pasha 2007) and has been a 
central focus of research and innovation in recent years (Meijer 2015a, 2015b). 
Advocates of open government and transparency have long argued that citizens 
should have the right to access the data, documents and proceedings of the govern-
ment to allow for effective public scrutiny and oversight and to support increased 
public participation and collaboration (Habermas 1962; Bertot et al. 2008). Whether 
citizens are focused on monitoring government policy and the consequences of 
policy, deliberating and discussing policies and shaping the policy decision making 
process, or participating directly in policy development and public value creation, 
the use of open data which are available through platforms has the potential to 
enhance transparency and trust in government. The internet revolution and wide 
adoption of e-government across different parts of the world has made computer-
mediated transparency a popular strategy for transforming transparency relation-
ships between government and citizens towards greater co-creation and trust (Meijer 
2009; Bannister and Connolly 2011). There are well over 8,000 datasets available 
on the European Union Open Data Portal (Ojo et al. 2016). This is in addition to 
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hundreds of open data portals provided at different levels of government to enhance 
transparency and spur data-driven innovation.

While the availability of reliable open data on an open data platform can inform 
policies and practices in democratic societies, realising any ideal of transparent 
democratic governance implies a range of sociotechnical design challenges. These 
design challenges may vary depending on the political and social context and spe-
cific scenario of usage where open data is being used by stakeholders to address 
specific questions or problems. However, research on challenges and barriers to 
open data adoption has not focused much attention on specific scenarios or contexts 
of usage (Janssen et al. 2012; Attard et al. 2015; Meijer 2015a). The current study 
advances research in the area by adopting a collective intelligence scenario-based 
design approach to investigating the barriers to accessing, understanding, and using 
open data and the specific information, social-collaborative, and decision-making 
needs of stakeholders across a range of different open data usage scenarios. As part 
of an ongoing EU innovation project focused on the design of an open data collabo-
ration platform, the current study presents the results of a series of collective intel-
ligence scenario-based design workshops that have shaped the development of 
system requirements and ongoing system engineering and evaluation work. The 
results highlight a range of barriers to accessing, understanding, and using open 
data and a range of user needs that platform designers must consider based on spe-
cific scenarios across five pilot cases involving Local Authorities across four EU 
countries. Based on our results and experiences using the collective intelligence 
scenario-based design process, we argue that it is feasible to design open data plat-
forms through a collaborative design process that engages key stakeholders. We 
further argue that open data platforms engineered this way will better meet stake-
holders’ needs in the context of real-world political and social scenarios.

�Approaching Design for Transparency: The Case 
for Contextualism

Transparency is generally seen as a fundamental element of democratic governance 
(Ghaus-Pasha 2007). It is commonly associated with an entity’s revelation or dis-
closure of information about its own decision processes, procedures, functioning 
and performance to external actors (Grimmelikhuijsen and Welch 2012). When 
transparency is conceived as a means to an end, transparency initiatives can have 
different goals ranging from limiting abuses of power, to tackling corruption, 
encouraging improved institutional performance and stimulating open innovation 
(Hilgers and Ihl 2010; Fox 2007).

Over the years, perspectives on, as well as treatment of transparency as a concept 
have evolved. Historically, two distinct eras of transparency have been identified – 
transparency in an era of representative democracy and transparency in an era of 
participatory democracy (Meijer 2015b). While representative democracy is founded 
on the principle of elected officials representing a group of people, with the potential 

Governance, Transparency and the Collaborative Design of Open Data Collaboration…



302

for people to monitor and discuss policies and policy outcomes, participatory democ-
racy is a process emphasizing the broad participation of citizens and public adminis-
trators in the direction and operation of political systems and the co-creation of 
public value. The era of participatory democracy is associated with widespread 
availability of government documents and data on websites and open data portals 
(Meijer 2015b), which opens the potential not only to monitor government activity, 
but also deliberate and discuss policies in an informed manner, and participate and 
collaborate in the formulation of policy and the co-creation of public value.

Research and innovation in the area of transparency enhancing technologies 
emerges in parallel with different perspectives and conceptualisations of transpar-
ency. Different approaches to conceptualising transparency may influence open data 
platform and software design. Consistent with the collective intelligence design 
methods developed by Warfield (2006), which emphasise a stakeholder-driven 
approach to design, and consistent with the principles of scenario-based design 
(Caroll 2000), which emphasises the importance of understanding specific scenarios 
of usage in the technology design process, our view is that understanding the context 
of technology usage and the specific problems stakeholders are trying to resolve in 
context is important for the design of transparency-enhancing technologies. As such, 
we advocate contextualism as an orienting philosophy for conceptualising transpar-
ency and for understanding the technology-mediated activities that support transpar-
ency in context. In general, we believe that conceptualisations of transparency can be 
understood by reference to different worldviews, or ways of understanding reality, 
and different worldviews can influence the development of different frameworks 
shaping research, design, and innovation (Hayes et al. 1988). Drawing upon Pepper’s 
(1942) distinction between formism, mechanism, organicism and contextualism, 
below we will briefly describe these worldviews in turn, and the rationale for adopt-
ing contextualism as an approach to technology design in the current project.

Formism, as defined by Pepper, involves the identification of forms, or aspects of 
reality, that share common or similar characteristics. Heald (2006) highlights a vari-
ety of different forms of transparency. For example, Heald (2006) draws a distinc-
tion between nominal versus effective transparency. While a nominal form of 
transparency might imply the availability of data on an open data platform, an effec-
tive form of transparency might involve data that is effectively used to shape valued 
outcomes (Heald 2006). Similarly, Heald (2006) distinguishes between forms of 
transparency that are based on an analysis of historical data (i.e., transparency in 
retrospect) and forms of transparency that are based on an analysis of data that 
reflects the current state of a system (i.e., transparency in real-time). As noted by 
Pepper (1942) identifying different forms, or aspects of reality, can be an important 
precursor to the development of more complex models, for example, mechanistic 
models that describe causal relationships between different aspects of reality. 
Similarly, formism may shape design thinking. For example, in the context of the 
design and innovation of an open data platform, formist conceptualisations of trans-
parency may support design thinking in relation to specific aspects of technology 
design, related to specific forms of transparency. For instance, drawing upon a dis-
tinction between transparency in retrospect and transparency in real-time, a technol-
ogy design team might include platform features that allow for a distinction to be 
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made between current data and historical data, and possibly add prompts that help 
users to make these distinctions. At the same time, formist conceptualisations of 
transparency may limit design thinking in certain respects. While it might support 
design thinking in relation to specific forms of transparency, a formist approach to 
analysis does not generally emphasise a dedicated focus on activity in context. As 
such, a formist approach to understanding transparency may neglect key aspects of 
the context of transparency-related activities, or specific problem situations that 
involve interactions between stakeholders who analyse, discuss, and make use of 
open data in an effort to support transparency-related activities. In the absence of 
this more contextual focus distinctions between different forms of transparency may 
have limited value for the overall design of transparency-enhancing technologies.

In Pepper’s (1942) scheme, a mechanistic worldview may build upon formist 
accounts by specifying how components parts of a system (or machine) work 
together. From this view, different forms of transparency may be viewed as different 
components of a system of interdependencies. For example, a mechanistic model 
may be developed to explain how components of transparency work together to 
produce trust in societies (Meijer 2009; Mei and Dewan 2014). Specific compo-
nents of transparency such as visibility (the degree to which information is complete 
and easily located) and inferability (the degree to which information can be used to 
draw verifiable inferences) may in turn be influenced by other components of a 
system, and a mechanistic model of transparency may become increasingly com-
plex as more components of reality are identified and modelled. For example, stud-
ies report that increased demand drives up visibility; and demand is strongest for 
issues that represent acute concerns of citizens, such as finance, health and security 
(Piotrowski et  al. 2011). Although complex mechanistic models of transparency 
describing many component interdependencies can be developed to shed light on 
specific issues relevant for transparency-enhancing technology design, by virtue of 
their mechanistic structure, and the defined set of variables and components in the 
model, mechanistic models may constrain the ability of a design team to consider 
the varied actions and needs of users across different scenarios and contexts.

According to Pepper (1942), distinct from mechanism as a worldview is organi-
cism. From the perspective of organicism transparency would be viewed as part of a 
living system that actively develops through various stages of maturity or functional 
complexity. For instance, the Transparency Maturity Model (Cappelli et al. 2013) 
characterises five levels of transparency – opaque, disclosed, comprehended, reli-
able, and participative. At the lowest level of maturity, the opaque level, the organiza-
tion provides information access to the external environment in a non-systematic 
fashion. In the disclosed level, the organization provides information access to the 
external environment, but not necessarily in a way that is easily comprehended or 
responsive to feedback from external stakeholders. The comprehended level enables 
access to understandable information and thus facilitates a higher level of transpar-
ency and engagement. At the reliable level, the organization allows for auditability of 
the information provided. Finally, at the participative level the organisation allows 
for ongoing dialogue with the external environment about the information provided. 
As a worldview orientation, Pepper (1942) notes that organicism is linked to ideal-
ism, in the sense that there is an assumption that a system has the potential to develop 
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toward a more ideal state of functioning. However, these idealist assumptions may 
not be aligned with the activity in context and thus by adopting organicism as a 
worldview, designers of transparency-enhancing technologies may neglect the prob-
lems and activities of technology users in context and thus fail to develop technolo-
gies that are well suited to the problems users are working to resolve.

As an approach to analysis and design, Pepper (1942) notes that contextualism 
emphasises a focus on activity in context. Contextualism allows for different strands 
of enquiry in relation to different activities in context, each of which may be impor-
tant for successful workings, or the resolution of a specific problem in context. For 
example, a contextualist might consider the activities of key stakeholders seeking to 
access, understand, and use open data – the key barriers they face and the specific 
information, social-collaborative, and decision-making needs they have across dif-
ferent problem solving scenarios. In a participatory democracy scenario, where 
there is a focus on collaboration over open data in response to a specific political 
and social problem, one strand of contextualist enquiry might focus on the qualities 
of data, such as accessibility, usability, understandability, informativeness and 
auditability of the data (Cappelli et al. 2013). A related strand of analysis might 
focus on the social and organisational context within which data is sourced, includ-
ing who the information holders are, the relevance of different types of public sector 
information, the availability of the information, and the distribution channels of 
information (Deloitte 2013). An analysis of these and related issues may be essen-
tial to the success of the participatory democracy group working together in the 
local problem situation. Notably, according to Pepper (1942), adopting the contex-
tualist approach to research and innovation implies a focus on the specific purpose 
or goal(s) of actors in the problematic situation, and success is determined by the 
extent to which their purpose or goal(s) are achieved.

Given our focus on the design of a new open data platform, and our focus on 
developing system requirements that were matched to the context or scenario of 
usage identified across our pilot sites, we adopted a contextual and collective intel-
ligence scenario-based approach to transparency research and innovation. 
Specifically, in the current study, we draw upon the collective intelligence scenario-
based design thinking of stakeholders to define the scope of our analysis of open 
data transparency and our approach to the design of a new open data platform that 
may help to overcome barriers to accessing, understanding, and using open data and 
fulfil the key needs of stakeholders working across a variety of scenarios.

�Transparency Design and the Route-to-PA Project

The research findings reported in this paper emerge as part of an ongoing EU inno-
vation project, the “Route-to-PA” project (http://routetopa.eu/). Route-to-PA is 
focused on the design and evaluation of an open data collaboration platform that can 
be used by citizens and public administrators across a wide variety of usage sce-
narios. As the goal of the project is to design user-friendly transparency-enabling 
technologies for public administrations across a range of EU countries categorised 
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by the Open Data Barometer (2015)1 as high capacity (UK, France, and the 
Netherlands) and emerging and advancing (Italy and Ireland), it was important to 
understand the varied political and social contextswhere our design and innovation 
is to be realised. This involved an analysis of the open data readiness of each coun-
try, and a mapping of the local open data context for specific usage scenarios that 
reflect ongoing priorities of citizens and public administrations in each country (see 
http://routetopa.eu/wp-content/uploads/2016/07/D7.1_Market_analysis.pdf/). To 
maximize the socio-technical capabilities and vision of the design team, it was 
essential to engage with key stakeholders and users in each pilot site to understand 
the barrriers to accessing, understanding, andusing open data, options to overcome 
these barriers, and the key needs and requirements of users across a range of moni-
torial, deliberative, and participatory democracy scenarios. Furthermore, as the goal 
of the Route-to-PA project is the design of a flexible open data collaboration plat-
form that allows for a range of democratic activities, up to and including collabora-
tion and co-creation of public value, it was essential that the range of needs 
stakeholders specified in response to scenarios include not only information needs, 
but also social-collaborative and decision-making needs. In order words, the open 
data platform needed to allow for collaboration, shared learning, and decision mak-
ing in the context of accessible, usable, understandable open data. As such, we 
approached our contextual analysis and system design work using an integrative 
collective intelligence scenario-based design approach. Below we describe our 
approach to system design in more detail and present the results of our study, high-
lighting in particular the range of barriers, options, and needs our stakeholders iden-
tified and how we have grounded our open data platform design in this collective 
intelligence work.

�Advancing Our Knowledge and Innovation Potential Using 
Collective Intelligence Scenario-Based Design

While it is widely recognised that open data platforms can foster democratic pro-
cesses by promoting transparency (Lourenço 2013; Dawes and Helbig 2010; 
Janssen 2011), researchers have identified a range barriers that hamper effective 
service design and the full potential of open data innovations. Barriers to effective 
service design in the area of open data include limited organizational resources and 
budget, legislative challenges, poor information quality, lack of usability and techni-
cal issues (Janssen et al. 2012; Attard et al. 2015; Meijer 2015a ). In working to 
overcome these barriers researchers have proposed a range of generic user require-
ments (Lourenço 2013; Jaeger et al. 2012; Van Velzen et al. 2009) and assessment 
frameworks for open data portals and policies (Sandoval-Almazan and Gil-Garcia 
2012; Zuiderwijk and Janssen 2014; Lee and Kwak 2012). These approaches either 

1 Open Data Barometer (January 2015) – http://barometer.opendataresearch.org/
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take users (both citizens and government) or open data portals as point of departure 
for analysis. However, the unique context and scenarios of usage and the unique 
perspectives of stakeholders in relation to information, social-collaborative, and 
decision-making needs are less often considered in the literature and open data plat-
form design process (Dahlander et  al. 2009). Focusing on specific scenarios of 
usage and the specific needs of users may be important for adoption, uptake and use 
of open data and open data platforms.

At a basic level, effective computer-mediated transparency implies that external 
or receiving parties are capable of processing information that has been made avail-
able (Heald 2006). However, platforms for open-data enabled transparency are 
often limited in this regard. Literature on open data portal software shows that social 
media features are limited on existing or first generation open data portal software 
or platforms (Alexopoulos et al. 2014). Specifically, these platforms do not provide 
beyond features for sharing information about datasets on major social media plat-
forms, thus limiting the potential use of open data in participatory democracy sce-
narios. In addition, features for checking compliance with metadata standards and 
good practices (Greiner et al. 2015) are very limited, thus limiting feedback from 
users to data providers that may enhance the quality of data published online. 
Understanding the unique perspectives of stakeholders and their unique scenarios of 
usage is critical for the design of platforms and platform software features that are 
responsive to user needs.

Central to our design work in the Route-to-PA project is the combination of col-
lective intelligence (Warfield 2006) with scenario-based design (Caroll 2000) and 
agile user story (Cohn 2004) methods. Collective intelligence methods ensure input 
from a diverse range of representative stakeholders in the design process and the use 
of scenario-based design methods ensures that identified needs and requirements of 
users are grounded in an understanding of specific political and social scenarios that 
are relevant to stakeholders. Finally, the use of agile user stories allows for the 
specification of user needs, and reasons for those needs, at a level of detail that 
allows for agile software development of specific functionalities. Working across 
four EU countries and five pilot sites, we used these methods in a series of carefully 
designed workshops, one in each pilot site, for the purpose of developing a compre-
hensive set of user needs, as proposed by key stakeholders.

Each workshop brought together experts, academics, industry specialists, open 
data practitioners, representatives of governments, open data researchers, and 
potential users (including citizens, representatives of citizens and social service 
institutes, various stakeholder groups, and journalists) to reflect on (a) barriers to 
accessing, understanding and using open data, (b) options to overcome specific cat-
egories of barriers, and (c) specific user needs and requirements necessary for con-
sideration in the design of the Route-To-PA platform. More specifically, based on 
John Warfield’s (1994) science of design, in the first phase of each workshop, we 
used collective intelligence methodologies to understand barriers to accessing and 
using open data, and options to overcome these barriers. Participants then worked to 
develop scenario-based user needs (Rosson and Carroll 2002), which involved 
profiling user needs in light of the barriers and options and high level scenarios of 
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open data usage. This included a separate focus on (1) information needs – what 
kinds of data do stakeholders want?; (2) social and collaborative interaction needs – 
how do stakeholders want to use and interact with the data?; and (3) understand-
abilty, usability and decision-making needs – what kinds of decisions do stakeholders 
want to make with the data and how would they like to use the data? High level 
scenarios including multiple users were used to prompt idea writing and discussion 
in relation to user needs. The scenarios addressed various contextual issues, relevant 
to each workshop site, and aligned with the primary case focus and societal issue in 
each pilot site. For example, the Dublin workshop focused on community network-
ing and opportunity creation; the Groningen workshop focused on the challenge of 
population decline; the Den Haag workshop focused on employment and opportu-
nity creation; the Prato workshop focused on local policy and budget issues; and the 
workshop in Issy-les-Moulineaux focused on the facilitation of start-up companies 
and the digital economy. The research team conducted a meta-analysis of barriers, 
options, and needs across all sites and used this analysis to inform the specific use-
case models and system requirements for the Route-to-PA platform. Below we 
describe these methods and our results in more detail.

�Method and Results

�Scenarios and Pilot Sample Details

A total of 83 workshop participants across the five sites participated in the study. 
Participants represented a broad variety of stakeholders with stakeholder represen-
tation distributed evenly across sites. Participants included representatives of stake-
holder groups, business representatives, NGO representatives, public administrators 
and other government representatives, data experts, developers, and researchers. 
See Fig. 1 for a breakdown of stakeholders across sites.

�Workshops

Each pilot site ran a workshop following a common method. The workshop began 
with a collective intelligence (CI) analysis of barriers to accessing, understanding 
and using open data, followed by an analysis of options that may overcome these 
barriers. Based on Warfield’s (1994) science of generic design, the CI process is a 
facilitated problem solving methodology that helps groups to develop outcomes that 
integrate contributions from individuals with diverse views, backgrounds, and per-
spectives. Established as a formal system of facilitation in 1980 after a developmen-
tal phase that started in 1974, CI was designed to assist groups in dealing with 
complex issues. The CI approach carefully delineates content and process roles, 
assigning to participants responsibility for contributing ideas and to the facilitator 
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responsibility for choosing and implementing selected methodologies for generat-
ing, clarifying, structuring, interpreting, and amending ideas. Emphasis is given to 
balancing behavioural and technical demands of group work (Broome and Chen 
1992) while honouring design laws concerning variety, parsimony, and saliency 
(Ashby 1958). CI has been applied in a variety of situations to accomplish many dif-
ferent goals, including assisting city councils in making budget cuts (Coke and 
Moore 1981), developing instructional units (Sato 1979), designing a national 
agenda for paediatric nursing (Feeg 1988), creating computer-based information 
systems for organizations (Keever 1989), improving the U.S.  Department of 
Defense’s acquisition process (Alberts 1992), promoting world peace (Christakis 
1987), improving Tribal governance process in Native American communities 
(Broome and Cromer 1991), and training facilitators (Broome and Fulbright 1995). 
CI has also been recently used in a variety of basic science applications, for example, 
to design a national well-being measurement system (Hogan et al. 2015), to under-
stand the adaptive functions of music listening (Groarke and Hogan 2016), and to 
design a student-centred conceptualisation of critical thinking (Dwyer et al. 2014).

CI utilizes a carefully selected set of methodologies, which may include the nomi-
nal group technique, ideawriting, interpretive structural modelling, and field and pro-
file representations. The methodologies are matched to the phase of group interaction 
and the requirements of the situation. For the purposes of idea generation in our work-
shops, the ideawriting technique was used, along with categorisation or field represen-
tation of ideas. Ideawriting is a method that utilizes relatively small groups of 4–6 
persons each, formed by dividing a larger group into several working teams, for the 
purpose of developing ideas and exploring the meaning of those ideas through open 
discussion (Warfield 1994). Ideawriting involves five steps: (a) presentation of a stim-
ulus question to participants; (b) silent generation of ideas in writing by each partici-
pant working alone; (c) exchange of written sheets of ideas among all group members, 
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with opportunity for individuals to add ideas as they read others’ papers; (e) discus-
sion and clarification of unique ideas; and (f) an oral report of the ideas generated by 
each working group in a plenary session. In this plenary session, duplicate ideas across 
the working groups are eliminated from the set and new ideas are added; the resulting 
set of ideas is then ready for use in the next stage of the group’s work.

In the current application of CI, workshop participants first engaged in ideawrit-
ing in response to the question:

“What are barriers to accessing, understanding and using Open Data?”

Each workshop generated a set of barriers, which were thematically arranged 
into categories using a paired comparison method to create a field representation of 
clusters of related ideas (for more details, see RezaeiZadeh et al. 2017; Warfield 
2006). Next, workshop participants engaged with these categories to generate 
options for overcoming barriers. This was done by means of another round of 
ideawriting and discussion. In the third phase of the workshop, participants docu-
mented scenario-based user needs, by means of agile user stories. This involved 
profiling user needs in light of the barriers and options and high level scenarios of 
open data usage (see Table 1 for an overview of scenarios; see appendix 1 for sam-
ple scenarios). This included a separate focus on (1) information needs, (2) social/
collaborative interaction needs, and (3) understandabilty, usability and decision-
making needs. Idea writing was used for each cluster of needs. High level scenarios 
including multiple users were used to prompt thinking in relation to user needs. All 
the agile user stories generated by participants were generated in the form:

As User Type _______, I want ______, so that I can ______

Participants were asked to consider the roles and needs of the different actors in 
each scenario, and generate a list of needs for each actor. Ideas were subsequently 
discussed by sub-groups and all ideas and handouts were then gathered and collated 
by the workshop facilitation team. Each pilot site facilitation team conducted an anal-
ysis of needs by categorising related needs within each of the three domains (i.e., 
information, social/collaborative interaction needs, and understandabilty, usability 
and decision-making) and documenting the frequency of needs in each category. 
These analyses are reported in detail in an EU report published online here: http://
routetopa.eu/wp-content/uploads/2015/06/D2.3_-User_stories_on_Open_Data_and_
Transparency-v1.0.pdf. The research team engaged in a further meta-analysis of bar-
riers, options, and needs across all sites. The results of this analysis are reported below.

�Barriers to Accessing, Understanding, and Using Open Data, 
and Options for Overcoming These Barriers

Figure 2 below presents the results of a relative frequency analysis of barriers to 
accessing, understanding, and using open data across sites, with the total number of 
barrier statements in each category noted in the legend. A set of 12 categories were 
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identified by two interdependent coders using the paired comparison method 
(Warfield 2006). These included a number of categories of barriers related to gov-
ernment and organisational issues, such as: Conflict and Cooperation; Government 
and Organisational: Resistance to Open Data Initiatives; Government and 
Organisational: Fear of Losing Control of Data; and Privacy and Security. Another 
set of barrier categories were linked to technical, data, and resource issues, specifi-
cally: Data Applications; Data Management/Policies; Data Quality, Accessibility, 

Table 1  Scenarios

Pilot Context Actors involved Use of open data in scenarios

Dublin Deliberative 
Democracy; 
Participatory 
Democracy

•    �Public 
Administrator

•    Entrepreneur
•    Citizen
•    Local Activist
•    �Local Group 

Coordinator
•    Civic Hacker

•    Societal Issues
•    �Improved Govemment 

financial efficiency
•    Business development
•    Community building
•    �Citizen–Government 

communication

Groningen Deliberative 
Democracy; 
Participatory 
Democracy

•    Principal
•    �Public 

Administrator
•    �Community 

Activist
•    Entrepreneur
•    �Local Business 

Community
•    �Local Community 

Members

•    �Government actions 
monitoring and 
collaboration

•    �Business community 
collaboration

Den Haag Deliberative 
Democracy; 
Participator 
Democracy

•    �Public 
Administrator

•    �Business Owner
•    Citizen
•    Unemployed
•    Entrepreneur
•    �Disabled Job 

Seeker

•    �Social problem solving – 
unemployment of disabled

Prato Monitorial 
Democracy, 
Deliberative 
Democracy;

•    �Public 
Administrator

•    Student
•    Citizen
•    �Community 

Activist
•    Journalist
•    Accountant

•    �Citizen–Government 
communication

•    Inclusive policy making
•    �Citizen collaboration and 

co-creation
•    Service improvement
•    �Government actions 

monitoring
Issy-les-
Moulineaux

Deliberative 
Democracy, 
Participatory 
Democracy

•    Entrepreneur
•    �Local Community 

Members
•    Businesses
•    �Public 

Administrator
•    Domain Expert

•    �Social problem solving-
ecology, technology, and 
mobility services
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and Usability; Technical, Infrastructure and Resources; and Cost. Finally, a set of 
barrier categories related to training and engagement issues, including: Citizen 
Engagement; Skills and Training; and Motivation. Table 2 presents a sample of bar-
riers from each category.

The frequency analysis – that is, an analysis of the number of barrier statements 
generated by each site across the 12 categories, controlling for the total number of 
ideas generated in each site – allows for comparison of the relative weight stake-
holders in each pilot site placed on the various barrier categories. Looking at Fig. 2, 
it can be seen, for example, that 35% of all barriers generated in Prato related to 
Data Quality, Accessibility, and Usability. As such, this category accounted for the 
highest percentage of total barriers generated by stakeholders in Prato. Looking 
across the pilot sites, it is also evident that the category Data Quality, Accessibility, 
and Usability accounted for the highest or joint-highest percentage of total barriers 
in Groningen, Issy-les-Moulineaux, and Den Haag.

�Options to Overcome Categories of Barriers

Table 2 also presents a sample of options generated by participants, linked to specific 
barriers. Notably, a large proportion of options across sites related to efforts to respond 
proactively and positively to government and organisational resistance, which may be 
seen as central to enhancing overall open data infrastructures and practices. 
Furthermore, a large portion of options across sites focused on the need for skills and 
training, citizen engagement, and efforts to enhance data quality and usability.

0
Den Haag Dublin Groningen Issy Less

Molineaux
Prato

Citizen Engagement (N=8)

Conflict and Cooperation (N=19)

Cost (N=9)

Data Applications (N=14)

Data Managem ent/Policies (N=25)

Government and Organisational: Resistance
to Open Data Initiatives (N=13)

Government and Organisational: Fear of 
Losing Control of Data (n=11)

Motivation (N=11)

Privacy and Security(N=15)

Skills and Training (N=20)

Technical, Infrastructure and Resources
(N=25)

Data quality, Accessibility, and Usability
(N=43)
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Fig. 2  – Relative frequencies of barriers across sites
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Table 2  – Categories of barriers and options across sites, including samples

Categories of barriers Sample barriers Sample options

Citizen Engagement Failure by government 
departments to advertise that 
datais available to the public

Open a channel for the public 
to communicate with 
governments

Minimal publicity about data 
available leading to lack of 
awareness of its existence

Put good examples in the 
limelight (competent 
citizens)

Conflict and Cooperation Conflict between wanting to 
share data and the data being 
used as criticism

Establish an open data 
training officer or advisor 
within an organisation

Conflict between privacy and 
openness

Encourage a code of conduct 
that allows fair discussion 
and not vindictive trolling

Cost Inadequate finances to fund 
the sustained collection and 
sharing of open data

Data creation should be 
driven by user demand

The cost of accessing data 
may be prohibitive

Centralize streamline formats 
license metadata for all 
datasets from all sources

Data Applications Lack of examples available 
for smart use of open data

Make a connection with 
education

Scarce effectiveness of 
research tools: queries are 
not tailored on real users 
needs

More complete platform for 
better search ability of data

Data Management/Policies Lack of information about 
the circumstances of data 
production

Set up good information 
management practices across 
all public bodies – data 
co-ordinates

Lack of data maintenance Regulate Transparency from 
all sides (policy making, 
showcase it. budgets): reward 
it

Data Quality, Accessibility, and 
Usability

Data is published but cannot 
be found and does not have a 
user-friendly format

Involve users in the 
development of the platform

Insufficient data description Be clear about what is what: 
when collected, by whom. 
how. and so on

Government and 
Organisational: Fear of Losing 
Control of Data

Fear of how transparency via 
open data might affect the 
organisation
Fear of misuse of data

Explain what open data is
Facilitate a culture change: it 
is ok to make mistakes, 
political backup for 
management

(continued)
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As was the case with regard to barriers, there were also differences in the relative 
frequencies of options across sites. For example, while the Technical, Infrastructure 
and Resources category accounted for a high percentage of total options generated 
in Den Haag and Issy-les-Moulineaux, fewer options were generated in response to 
this category in the other sites. Similarly, while Citizen Engagement received a high 

Table 2  (continued)

Categories of barriers Sample barriers Sample options

Government and 
Organisational: Resistance to 
open data initiatives

Failure to understand the 
organisational benefits of 
releasing open data
It will take a lot of effort to 
convince people to use open 
data

Demonstrate the business 
case to local governments 
through case studies, 
feedback and further 
innovation outcomes
Support and drive 
organisational change 
programs; Organisational 
change management is 
essential.

Motivation Failure to understand the 
benefits that Open Data can 
offer

Identify and publish data that 
is relevant and engaging

Data publishing is not 
perceived as a “mission” in 
administration’s point of 
view’

Promote the benefits of an 
open data portal and give 
good examples

Privacy and Security Personal information 
accessed by public canlead 
to data protection 
infringement

Very clear data protocol and 
guidance

Some data is commercially 
sensitive

Profiling of platform 
members could support their 
research without violating 
personal information or 
property rights

Skills and Training Inadequate technical 
expertise to produce data in a 
usable format

Provide information, training 
and education, for all 
government agencies on the 
benefits of an open data 
portal

Users lack the skills to 
process data and translate 
into information

Provide open data FAQs for 
basic users

Technical, Infrastructure, and 
Resources

Data is spread over different 
organizations and 
departments
Inadequate institutional 
capacity to provide open data 
services, to develop 
standards and to provide 
expertise

Pooling of public sector 
resources
Better curation and 
maintenance of data quality
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percentage of generated options in Groningen and Issy-les-Moulineaux, it received 
less attention in the other sites. Also, whereas options in Dublin were spread across 
all categories, options were more focused on a smaller set of specific categories in 
Den Haag and Prato. This suggests that, from the perspective of stakeholders, these 
pilot sites, at least in their initial evaluation of the problem situation, have identified 
a particularly strong need for options to overcome barriers for a select number of 
categories (Fig. 3).

�User Needs

	1.	 Information Needs

Stakeholders also highlighted specific needs of users in light of specific scenarios 
of usage. Table 3 presents sample information needs for each category.

Given the range of scenarios, the user information needs generated across sites 
were numerous and diverse, allowing for interesting comparisons (see Fig. 4). For 
example, while the focus of the Den Haag workshop was on employment and 
opportunity creation, resulting in a high proportion of information needs being 
developed under the category Jobseekers Information, the Dublin workshop, which 
focused on community engagement and planning generated information needs 
across a much wider range, including: Community Information; Planning 
Information; Services, Amenities and Event Information; Business and Financial 
Information; and Child and Education-related. Also of note, for example, is the 
high percentage of needs devoted to Business and Financial Data, in two pilot 

Fig. 3  Relative frequencies of options across sites
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sites – Issy-les-Moulineaux, and Prato – two sites that have a focus on business and 
local budgeting scenarios, respectively. It is likely that the information needs across 
sites will develop further as each pilot site works to realise their scenarios by refer-
ence to the key open data that allows for effective collaboration between citizens 
and public administrators.

Table 3  Sample information needs across sites

Categories of information needs Sample needs

Broadband Data It is important to know where broadband internet is available 
if you want to start up your own business
Fast internet to know whether I can work from home

Business and Financial Data Access to economic data
To find out about local business rates in the area

Child and Education-related Projection of the amount of students for the coming 10 years
Knowing what the future of the school will be so that I can 
make plans for the future of the children

Community Information Needs A list of community groups and different types of 
communities in the city
Data to provide me with new insights on mv community

Contact Information Where and with whom can I talk about e.g. education policy 
Contact with government

Demographic Information Birth rates and migration rates
Population statistics

Government Role/Transparency To know what the government and city are doing about 
population decline in education
To get information about Open Data set traceability

Health Data Available data about health services in my village
Information regarding health services and support facilities

Jobseeker Information Overview of regulations
Standardised CV templates

Legal and Policy Data Information about laws and regulations, like zoning
Data on European community legislation

Market Developments: Housing 
Data

Information of the last 20 years to examine whether there is 
indeed a housing dip
Housing value data

Planning Data Information relating to developmental programmes
Local news, planning applications: Events in neighbourhood, 
Road works, Environmental projects

Services, Amenities, and Issues Information about opening times for parks, libraries, etc.
Information about cultural heritage sites

Social Issues and Information To see and ‘up to date’ list of volunteers in my community 
with skillset and reputation information
Datasets on citizen demographics

Transport and Parking Data Journey planning information for people with 
disabilities
Location of electric charging station for electric cars
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	2.	 Social-collaborative needs

Table 4 presents the category analysis for social-collaborative needs across sites. 
Participants identified a range of social and collaborative needs, highlighting a num-
ber of forms of interaction for use over Open Data, as well as various considerations 
and capabilities which would enhance the impact and appeal of the platform. 
Participants highlighted the need for coaching and support, dialogue and discussion 
spaces; feedback, moderation and maintenance of these spaces; platform tool capa-
bilities for interaction; varied forms of interaction over the data; and sharing and 
requesting data.

Analysis of the relative frequencies of social and collaborative needs (see Fig. 5) 
revealed that the Forms of interaction category accounted for a high percentage of 
the total social and collaborative needs in three pilot sites: Den Haag, Dublin, and 
Groningen. Coaching and support received the highest weighting in Issy-les-
Moulineaux, and it also received a high weighting in Den Haag (along with Forms 
of interaction). Platform Tools and Capabilities for Interaction, which had the high-
est weighting in Prato, also received high relative weighting in Issy-les-Moulineaux 
and Dublin. Examples from the three categories highlighted above emphasise, for 
example, the need for flexibility of interaction: “there must be multiple modes” 
(Forms of interaction); the need for support tools to be in place to “help users to 
select the relevant data” (Coaching and support); and the ability to easily share data 
analyses with others: “To be able to easily share graphs and reports obtained by TET 
on social networks” (Platform Tool and Capabilities for Interaction).

	3.	 Understandabilty, usability, and decision-making needs

Participants also used their scenarios to generate a set of understandabilty, usabil-
ity, and decision-making needs (see Table  5). Categories of needs here include: 
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Fig. 4  Relative frequencies of information needs across sites
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certification tools; decision-making support tools; guidance and support tools; abil-
ity to visualise and personalising data, and data analysis and reporting tools.

A relative frequency analysis of Understandability, Usability, and Decision-
making Needs (see Fig. 6) shows that, in four out of five pilot sites (Den Haag, 
Dublin, Groningen, and Prato), the category The Ability to Visualise and Personalise 
Data, generated the highest percentage of needs. This category included affordances 
which would help users to understand and use open data, by allowing a degree of 
flexibility and personal control over the way data is presented. Ideas in this category 
referred to the need, for example, to “Filter data to my neighbourhood/interests”, to 
“Return all data about my local area and visualize”, and “To be able to aggregate 
geographic data belonging to different data sets on a new map”. Similarly, the cat-
egory Data Analysis and Reporting Tools included a high percentage of overall 
needs across four pilot sites (Dublin, Groningen, Issy-les-Moulineaux, and Prato). 
This category includes a number of needs which are important for deeper analysis 
of open data, including: “Modelling tools that I can use with open data and citi-
zens”, “Data mining tools”, and the need “To build in real time graphics and visual 
reports using Open Data”.

Table 4  Sample social and collaborative needs across sites

Categories of social and 
collaborative needs Sample needs

Coaching and Support Learn to use functionalities
Expert facilitation

Contact Information Identify players in the field, personal contact
Personal contact regarding quality improvement

Dialogue and Discussion Space Somewhere both PA and locals can see a shared 
conversation
To rank suggestions from participants to the discussion

Feedback A forum rich with feedback from politicians
Share feedback received from Public administrators

Forms of Interaction To share graphics and visual reports obtained via SPOD/
TET on Social Network
App on mobile phone

Moderation and Maintenance To have a moderator associated to a discussion
To ensure group-specific communication

Personalisation The ability to share my profile
To be able to moderate my portal

Platform tool and capabilities for 
interaction

Notifications on the evolution of specific societal issues 
(e.g. distribution of public subsidies)
Make data searchable

Sharing and requesting data The ability to share data on social media To request new 
datasets

Standardised Protocols A set of standardised forms and feedback response e.g. 
forms and Disqus
Requests to follow a set format (e.g. when reporting a 
flood – send a photo)
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Fig. 5  Relative frequencies of social and collaborative needs across sites

Table 5  Sample understandability, usability, and decision-making needs across sites

Categories of understandability, 
usability, and decision-making 
needs Sample needs

Certification Tools To certify a published data set or report
To be able to demonstrate that a Data set or a report in my 
possession has been produced by the platform

Data Analysis and Reporting 
Tools

Better labelling and contextual information on data
Data merge and wrangling tools

Decision-Making Support Tools Mapping platform that gathers public opinion on local area 
plans
A tool to discuss an issue and add data elements to 
complement discussion

Guidance and Support Tools Example of successful use app
Knowing which people use app

Partner Websites Complementary information on other websites
A support to optimize functionalities

Profiling Find similar entrepreneur profile on other open data 
websites
Find comments which match with my own issues

The Ability to Visualise and 
Personalise Data

Filter data to my neighbourhood/interests Modifiable maps 
and customisable dashboards
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�Discussion

Research and innovation focused on the design of open data platforms has the 
potential to foster democratic processes by promoting transparency (Lourenço 
2013; Dawes and Helbig 2010; Janssen 2011). A range of barriers have been identi-
fied that hamper effective service design and the full potential of open data plat-
forms, including poor information quality, lack of usability and technical issues, 
limited organizational resources, and legislative challenges (Janssen et  al. 2012; 
Attard et al. 2015; Meijer 2015a). A range of generic user requirements have been 
proposed to overcome barriers to effective open data platform design and service 
delivery (Lourenço 2013; Jaeger et al. 2012; Van Velzen et al. 2009), but the unique 
scenarios of usage and the unique needs of stakeholders are less often considered in 
the open data platform design process (Dahlander et al. 2009).

The current study reflects a contextualist approach to conceptualising transpar-
ency and open data platform design, drawing in particular on the collective intelli-
gence scenario-based design ideas of stakeholders across five pilot sites in an effort 
to analyse barriers to accessing, understanding, and using open data, options to 
overcome these barriers, and the specific needs of open data platform users working 
across a variety of scenarios. This research was conducted as part of an EU innova-
tion project, the Route-to-PA project. A primary goal of the project is the design of 
an open data collaboration platform that can be flexibly used by citizens and public 
administrators across a wide variety of usage scenarios that reflect a range of moni-
torial, deliberative, and participatory democracy activities. It was important for the 
platform design team to understand the varied political and social contexts where 
the open data platform is to be used, and the key needs of stakeholders. By using a 
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combination of collective intelligence (Warfield 2006), scenario-based design 
(Caroll 2000) and agile user story (Cohn 2004) methods, we were able to achieve a 
number of goals in the current study. First, we received design input from a diverse 
range of representative stakeholders. Second, we identified needs and requirements 
of users that were grounded in an understanding of specific, relevant political and 
societal challenges they face. Third, we generated a set of user needs specified at a 
level of detail that allow for ongoing agile software development of specific 
functionalities.

Using these methods, we identified 12 categories of barriers to accessing, under-
standing, and using open data. These include two categories which relate to govern-
ment and organisational barriers: Resistance to Open Data Initiatives, and Fear of 
Losing Control of Data. In relation to Resistance to Open Data Initiatives, stake-
holders noted barriers such as, failure to understand the organisational benefits of 
releasing open data; resistance due to the fact that “It will take a lot of effort to 
convince people to use open data”, and a refusal by politicians to transfer knowl-
edge or power. Similarly, in relation to the category Fear of Losing Control of Data, 
stakeholders highlighted barriers such as: fear of loss of data ownership once data is 
released in an open format, and fear that the government will lose its reputation if it 
pursues the path of openness and transparency. Consistent with these findings, it has 
been argued that government departments will likely resist releasing precious infor-
mation assets that define their political status and bargaining power vis-à-vis other 
government departments and stakeholders (Peled 2011). Increased cooperation 
across government departments may be essential in efforts to promote transparency 
into the future.

Notably, all EU countries represented in the current study are largely defined by 
systems of representative democracy, which means that passing over control to citi-
zens to access and analyse open data relevant to political and societal issues may 
continue to be a challenge as governments seek to negotiate participatory demo-
cratic or networked governance arrangements. At the same time, a range of options 
were proposed in response to these two categories barriers, including: increased 
effort in providing enjoyable and intuitive interfaces for local government staff to 
publish data as open data; celebrating open data innovation leaders in organisations 
to highlight the importance and value of their work; and providing information, 
training and education for all government agencies on the benefits of an open data 
portal.

Stakeholders identified two additional categories of barriers that are closely 
related to the government and organisational barriers described above, specifically, 
Privacy and Security and Conflict and Cooperation. In the Privacy and Security 
category, which Janssen and colleagues call the legislation barriers (Janssen et al. 
2012), stakeholder’s barrier statements highlighted issues such as: personal infor-
mation accessed by the public can lead to data protection infringement; some data 
are commercially sensitive; and privacy and security may be compromised by con-
flicting roles and interests between politicians, management, and the public. Options 
for overcoming barriers in this category included: efforts to organise multi-level 
training on how to use data safely; initiatives showcasing good practice; and research 
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examining how potentially sensitive data is used in an open environment in other 
countries.

In relation to the Conflict and Cooperation category, stakeholders generated bar-
riers such as: conflict and lack of progress in the development of open data initia-
tives due to contrary interests; and lack of cooperation between government and 
public. Stakeholders suggested a range of options in response to this category of 
barriers, including efforts to introduce procedures to standardise/simplify data 
release; establish the practice of asking and having to justify “why not” around data 
release; and establish a data review board for an organisation to help individual 
public administrators with data release decisions.

The four categories of barriers discussed above all relate to government and 
organisational issues. Moving beyond these types of barriers, stakeholders also 
identified a number of categories of barriers which were more closely related to 
technical or resource issues. This is in line with the findings of Attard et al. (2015), 
and Janssen et al. (2012), who identified technical barriers as impediments to open 
data platform service delivery. In the current study, five categories of barriers 
emerged that were related to technical, data, and resource issues, specifically: Data 
Applications; Data Management/Policies; Data Quality, Accessibility, and 
Usability; Technical, Infrastructure and Resources; and Cost.

With regard to Data Applications, stakeholders highlighted barriers such as: lack 
of examples available for smart use of open data; and issues with the effectiveness 
of research tools, whereby queries are not tailored to real user’s needs. Options 
generated in response to barriers in this category included: making a connection 
with education, to provide examples; and providing a more complete platform for 
better searchability of data.

Stakeholders also generated a significant number of barriers focused on data 
management and policies. Barriers in this category included: lack of information 
about the circumstances of data production; and lack of data maintenance. As a 
means to overcoming such barriers, stakeholders suggested the implementation of 
“good information practices” within public bodies. It was also suggested that the 
regulation of transparency activities, incentivised with rewards, would address bar-
riers in this category.

Stakeholders also generated a related category of barriers: Data Quality, 
Accessibility, and Usability. This category represented the largest set of ideas across 
sites and includes barriers such as: data may be published but not easily found; data 
does not have a user-friendly format; and insufficient data descriptions. In response 
to these barriers, stakeholders suggested the involvement of users in the develop-
ment of data platforms, and that clear descriptions should provide information about 
when the data was collected, how it was collected, and by whom.

These barriers resonate with data challenges identified by other scholars, includ-
ing challenges associated with exploration, extraction, and formatting, cleaning, 
and ungrounding (or rawification) of data (Denis and Goeta 2014). Similarly, Bertot 
et al. (2008) note that e-government services are often limited by challenges associ-
ated with organisation, structure, search, metadata, and other factors.
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As well as data-specific barriers, stakeholders generated a category of barriers 
relating to Technical, Infrastructural, and Resource Issues. Barriers in this category 
include: data is spread over different organisations and departments; and inadequate 
institutional capacity can often limit the provision of data services, the development 
of standards, and the provision of necessary expertise. Stakeholders suggested that 
pooling of public sector resources, and better curation and maintenance of data 
quality, could help to alleviate barriers in this category.

The final technical or resource based category developed by stakeholders related 
to Cost. Stakeholders noted that a lack of adequate finances often negatively impacts 
the sustained collection, and sharing of open data. Similarly, stakeholders noted that 
the cost of accessing open data can often be prohibitive. In order to address these, 
and other cost-related barriers, stakeholders suggested that data creation should be 
driven by user demand. Stakeholders also suggested that the creation of funds to 
commercialise open data projects could alleviate some of the cost-related barriers.

Finally, three categories relating to training and engagement issues were devel-
oped by stakeholders. These categories are as follows: Citizen Engagement; Skills 
and Training; and Motivation. These categories are in line with what Janssen et al. 
(2012) call use and participation.

Specifically in relation to Citizen Engagement, stakeholders referred to barriers 
such as: minimal publicity of open data leading to lack of awareness of its existence; 
and failure by government departments to advertise that data is available to the pub-
lic. Stakeholders proposed a range of options to overcome these barriers including, 
for example, promotion programmes aimed at the public to create not just aware-
ness of data availability but also uses and benefits of open data; and the opening of 
channels for the public to communicate with governments. In relation to Skills and 
Training, stakeholders noted a number of barriers relating to lack of open data skills 
on the part of data providers and users, including both public administrators and 
citizens. For example, stakeholders noted that inadequate technical expertise to pro-
duce data in a usable format is a significant barrier to usage, as well as users’ lack 
of skills to process data and translate open data into information. In response to 
these and similar barriers, participants suggested that government agencies should 
be provided with training on the benefits of an open data portal, and that platforms 
provide detailed frequently asked questions sections to assist users.

Finally, in relation to Motivation, stakeholders referred barriers such as: open 
data publishing is often not perceived as a priority by administrators, and the lack of 
understanding of the benefits that Open Data can offer. In order to overcome these 
barriers, stakeholders suggested options including: promotion of the benefits of an 
open data portal, the provision of good examples, and publishing data that is identi-
fied by users as relevant and engaging.

As noted, overall, barriers associated with Data quality, Accessibility, and 
Usability represented the largest portion of the total set of barriers generated across 
sites. Similarly, barriers associated with both Data Management and Policies and 
Technical, Infrastructure and Resources represented a large portion of the total 
number of barriers generated. This is consistent with previous research which has 
highlighted poor information quality, lack of usability and technical issues, limited 
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organizational resources and budget as major barriers to achieveing the full poten-
tial of open data platforms (Janssen et al. 2012; Attard et al. 2015; Meijer 2015a) .

Analysis of the relative frequencies of barriers across sites provided insight into 
the relative weight stakeholders in each pilot site placed on the various barrier cat-
egories. For example, the high frequency of barriers in the Data Quality, Accessibility, 
and Usability category overall reflected the fact that this category accounted for a 
high percentage of total barriers generated by stakeholders in Prato, Groningen, 
Issy-les-Moulineaux, Den Haag, and Dublin. Barrier statements in this category 
were also phrased similarly across sites. For example, “Information is not presented 
in a user friendly manner” (Den Haag); “Lack of user-friendly file-formats” 
(Dublin); and “Data is published but cannot be found and does not have a user-
friendly format” (Groningen).

However, a number of differences were also observed across sites. For example, 
the relatively stronger focus on data application barriers in Prato and Den Haag 
could reflect the fact that both of these pilot sites and stakeholder groups are rela-
tively new to working with open data platforms. By contrast, Dublin, which has an 
active open data platform, emphasised less data application barriers but highlighted 
more barriers linked to skills and training. It may be that certain barriers and needs 
(e.g., associated with the skilled used of platforms) will only arise after stakeholders 
have had experience working with an evaluating existing platforms and services. A 
key goal of the Route-to-PA project is to build upon existing platforms and provide 
coaching and training in the use of key functionalities, working directly with stake-
holders in each pilot site. Work is ongoing to evaluate user experience of key func-
tionalities and the specific training needs that will be required as new platform users 
are introduced to the platform. It is noteworthy that all pilot sites in the current study 
emphasised technical, infrastructure, and resource barriers. Overcoming these bar-
riers may be essential to ensuring sustainable inputs in terms of quality data, itera-
tive design of platforms to enhance functionalities, and ongoing skills training to 
increase the data competencies and collaboration skills of stakeholders and open 
data platform users engaged in governance networks.

The different focus across sites is also evident in the absence of categories of 
barriers in certain pilot sites. For example, Skills and Training is represented in all 
pilot sites except Prato. Similarly, neither Resistance to Open Data Initiatives nor 
Fear of Losing Control of Data are represented in the barrier categories in Den Haag 
or Prato. The lower representation of barriers across categories in Prato is not sur-
prising, given that 79% of their total barriers fell into the three data-related catego-
ries: Data Quality, Accessibility, and Usability; Data Management/Policies; and 
Data Applications. This suggests that stakeholders in Prato are primarily focused on 
data-related barriers at this stage of their work together, and may not yet have 
encountered organisational or training related barriers to the extent that other pilot 
sites have.

There were also differences across pilot sites in the number and types of options 
generated in response to barriers. For example, while Citizen Engagement received 
a high percentage of generated options in Groningen (e.g. ask citizens which infor-
mation they find useful) and Issy-les-Moulineaux (e.g. allow citizens to make rec-
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ommendations on the mode of data collection, the quantity of data and the 
presentation format), it received relatively less attention in the other sites. Also, 
whereas options in Dublin were spread across all categories, options were more 
focused on a smaller set of specific categories in Den Haag and Prato. This suggests 
that stakeholders in Den Haag and Prato, at least in their initial evaluation of the 
problem situation, have identified a strong need for options in response to a select 
number of barrier categories. Similarities and differences across sites provide useful 
insights for the design team in terms of the possible focus of attention across pilot 
sites when open data platform innovations are fully operational. They also highlight 
key areas where flexible design of platform features needs to be combined with 
broader strategies of political and social engagement with stakeholders and user 
groups to ensure uptake and continued use of open data platform innovations.

Each pilot site in the current study focused on unique scenarios that reflect local 
political and social priorities and thus stakeholders in each site had unique needs. 
This was clearly reflected, in the first instance, in the range of open data information 
needs across sites. For example, while the scenario in Den Haag focused on employ-
ment and opportunity creation, resulting in a high proportion of jobseekers informa-
tion needs, the Dublin scenario, which focused on community engagement and 
planning, generated information needs across a much wider range, including com-
munity, planning, services, amenities, business, and education information. It is 
likely that the information needs across sites will develop further as each pilot site 
works to realise their scenarios and promote effective collaboration between citi-
zens and public administrators.

More generally, essential for the future success of open data portals is that more 
varied high-quality open data is made available to stakeholders in an increasingly 
accessible, understandable and usable manner. Societal challenges or problems, 
including those that stakeholder focused on in the current study, are invariably com-
plex. A key goal of networked governance is to enhance our overall capacity to col-
laboratively resolve societal problems. However, as noted by Warfield (2006), 
understanding societal problems always involves an effort to identify how problems in 
the problem situation interact. Failure to recognise potential interactions between 
problems in the problem situation can result in unexpected and often undesirable out-
comes. To the extent that networked governance arrangements involve collaboration 
over open data in efforts to resolve societal problems, having access to sufficiently 
varied, usable and understandable open data matched to the complexity of the prob-
lematic situation will be a core requirement of effective governance into the future. 
Ongoing work by the Route-to-PA team has involved profiling the extent to which 
open data is available, matched to, and useful for, the scenarios of interest to stake-
holders in each pilot site. This profiling of data is being used to feedback to public 
administrators and key data providers to highlight some of the key gaps in the data.

Stakeholders across pilot sites in the current study also highlighted a range of 
social and collaborative needs, in particular, the need for different forms of interac-
tion over open data, including dialogue and discussion spaces, moderation and main-
tenance of these spaces, feedback, sharing and requesting data, and also coaching 
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and support in the use of social-collaborative affordances. To date, the Route-to-PA 
team has designed a number of key social-collaborative affordances, including a dia-
logue and collaboration platform that allows for sharing and discussion of data visu-
alisations, awareness of network connections and levels of engagement between 
users collaborating on shared projects, and the capacity to create dedicated collabo-
ration spaces focused on specific issues.

Furthermore, the current study identified a variety of understandability, usability, 
and decision-making needs of users, including the need for certification tools, guid-
ance and support tools, data visualisation and personalisation tools, and data analysis 
and reporting tools. The ability to search, filter, aggregate, visualise, modify, custom-
ise, and analyse data were identified as central needs across pilot sites. More advanced 
data analysis and reporting tools were also seen as central for decision-making, 
including data mining tools, modelling tools, metadata tools, data merging tools, data 
wrangling and labelling tools, among others. A key challenge for the Route-to-PA 
design team moving forward is to design affordances that support understandability, 
usability, and decision-making needs in a way that both citizens and public adminis-
trators can readily learn to use without advanced training in statistical data analysis 
techniques. This presents a major challenge as a reasonably high level of data com-
petency may be needed to match the complexity of the societal issues collaborative 
groups are working on. One potential solution to this challenge is to design collab-
orative groups that include stakeholders with a range of skills, including a sub-group 
who specialise in more advance data analysis and visualisation work that supports 
the deliberation and decision-making of the larger team.

�Limitations and Directions for Future Research

There are a number of limitations to the current study. First, while reflecting the 
different scenarios and contexts of usage identified as the starting point for the 
Route-to-PA project, there was considerable variation in the stakeholders who par-
ticipated in the collective intelligence sessions across the different sites in the cur-
rent study. For example, Issy-les-Moulineaux was focused on a local enterprise 
development scenario and thus the major citizen group in this context was stake-
holders in the business sector. The study results, and the range of information 
needs identified across sites in particular, also vary as a function of the scenario 
and the participants in the scenarios that stakeholders in each pilot site were using 
to support idea generation at their respective workshops. At the same time, these 
scenarios reflected the types of problems that stakeholders in each pilot site were 
seeking to address, and thus the variation across sites is consistent with our contex-
tual approach to open data platform design. Future research should seek to exam-
ine the barriers, options and needs of different user groups across a range of 
different scenarios, to further our understanding of the range of barriers, options, 
and needs that will need to be considered in the future, in efforts to design 
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increasingly flexible and adaptable open data platforms that support the goals of 
stakeholders across a range of different scenarios of usage. We speculate that per-
ceived barriers to accessing, understanding, and using open data, and options to 
overcome these barriers, may show greater similarities across different contexts, 
when compared with the range of information, social-collaborative, and decision-
making needs of users, as these barriers may reflect underlying political and social-
organisational challenges that are fundamental to the broader societal challenge of 
supporting transparency and collaboration over open data. Furthermore, our con-
clusions regarding the specific needs of users are a function of the specific methods 
we used, and future research should seek to combine our collective intelligence 
scenario-based design methods with other user-centered methodologies to provide 
more insight into the specific barriers, options, and needs of open data platform 
users. For example, the use of remote user testing may be particularly useful in the 
iterative design of open data platforms as they evolve and develop further.

�Conclusions

In line with the approach adopted in the current study, Ojo and Mellouli (2016) note 
that governments are increasingly engaging private sector organizations, civil soci-
ety and citizens to tackle complex policy challenges across a variety of networked 
governance arrangements. Although evidence suggests that networks of non-state 
actors are equally as important as networks of state actors in terms of their contribu-
tion to governance outcomes (Bodin and Crona 2009), networked governance 
implies the need to develop a shared understanding of problems and solutions to 
problems (Huppé et al. 2012). This implies the need for a collective intelligence 
approach to the design of platforms that facilitate the deliberation of diverse gover-
nance networks over open data, and the co-creation of policies and projects that help 
to resolve societal problems, increase trust in government, and empower increas-
ingly effective networked governance arrangements into the future.

As noted by Ojo and Mellouli (2016), the efficacy of governance networks is 
contingent on the inclusion of citizen in the networks, and mobile social-media 
platforms could constitute a key infrastructure for enabling citizen participation in 
this regard. However, based on their case study analyses, they also note that these 
networks are still largely steered by government and it remains important that gov-
ernments initiate and demonstrate deep commitments to partnerships with citizens 
for collaborative governance networks to be effective. Ojo and Mellouli (2016) 
note that government is ultimately responsible for building trust with partners and 
are accountable for the overall outcome of the networked governance arrangement. 
This implies ongoing investment and iterative design, innovation and experimenta-
tion with key infrastructures that may support networked governance. Considering 
the specificity of the key understandability, usability, and decision-making needs 
identified in the current study, it is clear that governments and citizens need to 
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work with social scientists and technology experts to design open data platforms 
that include a range of data analysis and decision-making affordances that support 
collaborative societal problem solving and policy development. This needs to be 
coupled with appropriate training in the use of these affordances. Based on their 
case study analyses, Ojo and Mellouli (2016) highlight the need to effectively 
motivate citizen participation in governance networks and align the divergent 
views of the different actors collaborating in the network. From a contextualist 
perspective, the collective intelligence scenario-based design thinking of stake-
holders in the current study highlights that motivating citizens may be contingent 
on meeting their needs. This implies designing a socio-technical infrastructure that 
supports their social-collaborative and decision-making needs, which will be criti-
cal to sustain motivation in the use of the platform.

Consequently, based on the outcomes from our study and related literature, we 
conclude that: (1) the nature of barriers and needs of stakeholders can vary signifi-
cantly from one context to another and this needs to be considered in the develop-
ment of open data platforms that are designed explicitly for use across several local 
authorities or contexts; (2) the iterative use of collective intelligence scenario-based 
design methods employed in eliciting barriers, options and needs from different 
stakeholders could be an effective approach for engaging stakeholders in the design 
of open data platforms into the future, particularly if it can be effectively combined 
with other user-centered methods; (3) continued engagement of stakeholders in the 
design and development of open data platforms is contingent on the support pro-
vided by local authorities working with the stakeholders.

Appendix 1

Sample scenarios

Entrepreneur Annie is interested in starting a locally based café/food business and would like to 
connect with public administrators and potential customers to find out if there is a demand for 
this new business, what kind of premises or permissions she might need, what supports are 
available and to connect with other people who might partner/work with her in starting this 
business. She would like to use technology to build local social networks to connect with her 
business peer network and build a local customer base.
Civic Joe is part of the civic hacker community and a member of an active citizen group.  He is 
a keen advocate for social equality and feels that citizens need a more participatory 
democracy to create a better society for all.  He is interested in open data as a means of opening 
access to public information and promoting transparency.  He wants to be able to interact with 
public data to understand how public decisions are made, to give his views in an easy and 
transparent way and receive feedback on them from public administrators who area leading 
local projects, so that he feels he has been part of the decision and policy making process. Joe 
also wants to be able to share ideas and data with other citizen groups, with a view to 
collaborating on projects and common goals.

(continued)
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Sample scenarios

Jane is a public administrator in a Dublin Local Authority. Jane is helping to prepare a new plan 
to promote local community and economic development in Dublin and wants to explore how 
technology might be used to engage a wider demographic and to facilitate bottom up 
community building.  Jane is particularly interested in consulting with young people and 
people with a disability or other citizens who may not engage in more formal consultations. 
Jane wants an easy to use platform to gather and give feedback to citizens on issues that matter 
to them to inform policy and to build public trust.  Jane also wants to be able to negotiate and 
plan activities with other public administrators in her community development group in her 
local authority public administration offices. She wants both citizens and her colleagues in the 
local community development group to have some flexibility in the way they draw upon data 
and information when working together to develop community projects. Jane is very passionate 
about promoting local community and economic development in Dublin and she wants a 
platform and set of services that will help her do good work.
Citizen Kay is interested in putting down more roots and getting involved in her local 
community. She initially got involved in community issues when a group of her neighbours got 
together to object to a big new development that would have caused a lot of disturbance in her 
quiet street.  As a concerned citizen she wants an easy way to put her issues on a public 
platform, to share and find out about local news, to discuss with other local residents and have 
an input into what is happening in her community. She would like a meaningful exchange with 
public administrators and to build local social networks to highlight the good things that are 
happening in her community and perhaps to start up a skillshare/ local volunteering exchange. 
Kay wants to be able to access information on other similar local groups, so that she can get 
advice on starting her own.
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City of Issy-les-Moulineaux, specializing on Smart City subjects and projects with a particular 
interest in citizens’ participation, Living Lab, Open Data and Smart Mobility.

Jonathan Groff  is a researcher in cognitive psychology. He is currently working at the National 
Center for Scientific Research (CNRS), Paris. He is interested in human computer interactions and 
multimedia information processing (in the field of education and in the transport sector). He car-
ried out work designed to evaluate the effect of attentional cueing and interactive animation on 
comprehension, using an eye tracking approach. He developed a pictographic system that aims to 
promote the quick understanding of emergency announcements in multimodal hubs. Currently, he 
is studying cognitive processes in collaborative design situations.

Michael Baker  is a Research Director (tenured Research Professor) in psychology and language 
sciences, of the Centre National de la Recherche Scientifique (CNRS). He currently works in the 
Social and Economics Science Departement of Telecom ParisTech, the French National 
Telecommunications Engineering School. His research aims to analyse and model the processes of 
knowledge elaboration in dialogues produced in learning and work situations, focussing on argu-
mentation and the role of technological mediation. Michael Baker recently published the following 
book, with Baruch Schwarz: “Dialogue, Argumentation and Education: History, Theory and 
Practice” (Cambridge University Press, New York, 2017).

Françoise Détienne  is research director at CNRS, Paris. Her research in cognitive ergonomics 
focusses on collaboration, design, creativity and online communities as well as on the role of 
socio-technical systems. She is associate editor of International Journal of Human Computer 
Studies, and member of the editorial board of Interacting With Computers and CoDesign.

Dr. Lukasz Porwol  is a Postdoctoral Researcher and deputy unit leader at Insight Centre for Data 
Analytics (formerly known as DERI), National University of Ireland, Galway. At Insight Centre 
for Data Analytics, his research work focuses on leveraging social media, games and mobile tech-
nologies to support effective dialogue between citizens and decision-makers. His background 
combines solid engineering and scientific knowledge (MSc in Computer Science and Engineering 
in Information Technologies) with good management and PR skills.

Vittorio Scarano  is Computer Science Associated Professor at the Dipartimento di Informatica 
of Università di Salerno. He is coauthor of more than 150 papers in journals and international 
conferences (with reviews) at IEEE, ACM etc. and was advisor (or co-advisor) of 12 PhD thesis in 
Computer Science at the University of Salerno. His research is mainly focussed on open data, 
distributed, parallel and cooperative systems, and to their applications in the fields of collaborative 
learning and virtual interactive environments (Cultural Heritage).

Delfina Malandrino  is an Assistant Professor at the Dipartimento di Informatica of the University 
of Salerno. Her research activities mainly focus on: privacy, distributed systems, collaborative 
systems, social networking, privacy, social network analysis, green computing.

M. Hogan et al.


