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Abstract: Open data, that is, the provision of government data in a publicly accessible, machine-readable format, with liberal
usage terms, has become commonplace. Despite the promise of open data, there are many questions about who is accessing gov-

ernment open data and what they are using it for. This research presents a characterization of the infomediary, a third party

who accesses government open data and creates value-added products from it. Using four major Canadian municipal open

data providers, we present an information scan and classification of open data infomediaries and the products they create. Five

classifications of infomediary are proposed: government, private sector, NGO, academic, and media. Within each of these clas-
stfications, the type of infomediary products created and the delivery method used are summarized. Findings from this research
indicate a diversity in infomediary actors and products, but that this activity is largely concentrated in government and private-

sector infomediary types. Further considerations of the impact of infomediary activity on government open data provision are

presented as important future directions of research.

INTRODUCTION

In recent years, many governments across North America have
begun to provide open data. This release of government infor-
mation to the public, with minimal use restrictions, is used to
enhance transparency and accountability of government, and
to drive creative reuse of government data (Bedini et al. 2014;
Janssen, Charalabidis, and Zuiderwijk 2012). Despite these
accessibility-related motivations for data release, much of the
open data currently published by governments is provided in
a specialist format, annotated with government-specific terms,
tags, or metadata, and often provided in “bulk,” covering a wide
time frame or geographic area (Conradie and Choenni 2014,
Sieber and Johnson 2015). This method of open data provision
reflects the still-emerging mandate of governments as data pro-
viders to the public, with limited focus on the technical issues
that such users may encounter. Rather, open data provision is
based around government exposing data that often is found in
the same format and structure as would be used internally. As a
result, it can be challenging for nontechnical end-users to access,
analyze, and apply open data to projects (Janssen and Zuiderwijk
2014; Zuiderwijk, Janssen, and Dwivedi 2015). This disconnect
between the data creation and use by a specific set of users inside
of government and its current sharing to a wider, more diverse
user base outside of government can potentially limit the overall
value of open data. Converting government open data into acces-
sible information that can lead to action can necessitate a third
party—the infomediary. An infomediary is an entity that takes
open government data, in whatever format it may be provided in,
and makes it more accessible and useful for end-users, through
added analysis, combination with other data sources, and through
visualization or publication (Janssen and Zuiderwijk 2014). For

example, journalists act as infomediaries when they access govern-
ment open data to write a story for publication. Also, community
groups, NGOs, and private companies can act in this way, taking
raw data, adding value through analysis, and then communicating
these results to a specific audience. In this way, the value of open
data is not limited to its simple provision, but rather in how use
is made of it (Bruin, Bregt, and Ven 2001; Janssen et al. 2012).

A robust knowledge of infomediaries and their role in
translating open data to actionable information is only just now
emerging from academic literature, including a characterization of
the main types of infomediaries, how they transform government
data, and the uptake of services that they provide for others further
along the chain of data use. The goal of this research is to present
an overview of the types of infomediaries that access government
open data. These categories of infomediaries include government
agencies, the private sector, nongovernmental organizations and
community groups, academics and researchers, and the media.
'This paper draws on an information scan of four leading Canadian
municipal-government open data portals (Toronto, Edmonton,
Vancouver, Ottawa) to identify the publicly available work of open
data infomediaries. A classification of the main types and form
of open data infomediaries then is created. We use this classifica-
tion to advance a discussion on the role that infomediaries play
in enabling broader access to and enhancement of government
open data. This research provides a foundation for further research
on the role and functioning of open data infomediaries, and can
provide feedback to government open data providers looking to
develop their open data user ecosystems.
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OPEN DATA AND OPEN DATA
INFOMEDIARIES

The provision of open data by government has increased dramati-
cally in recent years. Open data is government data on infrastruc-
ture, spending, services, and procedures, made publicly available
for free, online, under a permissive-use license (Bedini et al. 2014,
Bonina 2013). Government open data portals are an important
first step towards achieving some of the promise of open govern-
ment by sharing data within and across governments, as well
as with a broad community of users, including citizens (Bedini
et al. 2014; Charalabidis, Alexopoulos, and Loukis 2016). The
traditional open data portal model provides open data, online,
in a variety of raw data formats. This “data over the wall” model
is not necessarily focused towards broad or easy access by average
citizens (Sieber and Johnson 2015). This focus on developers or
other technically minded users compared to citizens comes despite
long-standing pressure for government to provide information in
citizen-centric formats (Luna-Reyes, Bertot, and Mellouli 2014).

Infomediaries can be defined as specific categories of open
data users who extract, aggregate, and transform data, altering
it into a format that is seen as valuable, beneficial, and, most
important, usable to the general public (Bonina 2013). Govern-
ment infomediaries include open data providers as well as other
government departments within a municipality that create value-
added products with open data, making it more accessible to the
end-user (Janssen and Zuiderwijk 2014; Magalhaes, Roseira, and
Strover 2013). Infomediaries can play a variety of roles, ranging
from increasing transparency and accountability to encouraging
innovation and economic growth within a city (Davies and Frank
2013). Generally, an important role of a government infomediary
is the ability to visualize complex relationships and information,
creating value-added services for other departments within the
government, and additionally for citizens (Deloitte Analytics
2012). Using tools for visualization and data analysis, such as the
creation of charts, graphs, and applications, improves accessibil-
ity to open data for any audience, particularly those without a
technical background (Fumega 2014, Graves and Hendler 2013).
Technically skilled infomediaries are critical to the success of open
data programs, for they have the ability to engage citizens who
otherwise would not access open data because of a lack of inter-
est, skills, or resources (Fumega 2014). Infomediaries act to help
bridge the gap between the data that is available from government
and the potential for it to be used by citizens. This provides an
opportunity for a range of end-users to both access and effectively
use this data (Chattapadhyay 2014, Davies 2014, Fumega 2014).

G4 CITIES AND METHOD

Open data provision in Canada has expanded dramatically over
the past decade. Starting as an emerging phenomena at only a
select few cities, open data now is commonly provided by many
municipal and provincial governments. Many of those municipal
governments offering open data do so using the Canadian Open
Government License, developed by the federal Canadian govern-

ment, which provides for attribution-only, mixed commercial/
noncommercial use of open data (Roy 2014). In parallel to this
increased provision of open data by governments, private-sector
use of open data in Canada is growing. The recent launching of
the Open Data 150 found more than 150 private-sector compa-
nies using Canadian open data for a variety of purposes (GovLab
2017). Given this increase in both provision and use of open data,
we investigate the current range of infomediary activities in major
Canadian open data—providing cities, using a targeted review of
publicly available information.

Taking the “G4,” the most developed open data—providing
Canadian cities of Edmonton, Toronto, Ottawa, and Vancouver
as our study subjects, we conducted a Web scan of municipal
Web sites, including searching their open data catalogs, avail-
able galleries of finished products, results from hackathons or
other coding contests, and other departmental pages to gather
examples of infomediaries. Data for this research was collected
from September to December of 2015. Additionally, targeted key
searches were undertaken to find examples of products created
by a specific infomediary category in a G4 city. These targeted
searches included some key terms such as Toronto AND open data
along with more specific searches such as Vancouver AND data
Jjournalists. Results then were compiled to reveal both general
results of the types of infomediary products created and the open
data used, and, additionally, a profile of each infomediary type
was created, showing commonalities and differences among the
G4 cities. Though an exhaustive record of all open data use by
infomediaries is not possible, this research gives a starting point
for the classification of categories of infomediary, an overview of
the types of products created from major municipal open data
catalogs, and how these products are delivered to end-users.

CLASSIFICATION OF
INFOMEDIARIES, INFOMEDIARY
PRODUCTS,AND DELIVERY
METHOD

Infomediary products for the G4 cities were classified in three
ways: infomediary type, infomediary product, and delivery
method. First, the classification of infomediary type drew from
existing literature on open data—user communities, most notably
Bonina’s (2013) overview of open data business models, Magal-
haes et al.’s (2013) framework of open-government intermediaries,
and Janssen and Zuiderwijk’s (2014) classification of infomedi-
ary business models. This literature, plus other works, describes
key open data—user communities as including government itself
(Kankanhalli, Zuiderwijk, and Tayi 2017), the private sector (Bo-
nina 2013), journalists and media organizations, researchers and
academics, and nonprofits or community groups (Chan, Johnson,
and Shookner 2016; Safarov, Meijer, and Grimmelikhuijsen
2017). Given the identification of these user communities, we
adopt a similar classification to frame this research, though we
also acknowledge that a complete census of all open data users is

difficult to track (Johnson 2016).
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Table 1. Breakdown of infomediary type by city

Edmonton Ottawa Toronto Vancouver Total Percent
Category
Government 29 13 12 8 62 27
Private Sector 18 49 33 26 126 55
NGO 6 4 14 6
Academic 2 1 7
Media 11 3 19
Total 55 68 63 42 228 100
Percent 24 30 28 18 100
Table 2. Type of product by infomediary type
Private

Gov % Sector | % NGO | % Media | % Academic | % Total | %
Searchable
Database 20 32 64 51 7 50 0 0 0 0 91 40
Interactive Map | 23 37 40 32 1 7 0 0 2 29 66 29
Reporting
Service 2 1 1 0 0 0 0 0 3 1
Find a Service 2 15 12 0 0 0 0 0 0 17 7
Report 5 0 0 1 7 0 0 1 14 7 3
Static Map 6 10 2 2 1 7 0 0 0 0 9 4
Graph 4 2 2 2 14 |0 0o |1 14 |9 4
Game 0 1 1 0 0 0 0 0 1 0
Web Page 0 1 1 0 0 0 0 1 0
Articles 0 0 0 2 14 19 100 |3 43 24 11
Total 62 100 126 100 14 100 |19 100 |7 100 | 228 100
% 27 55 6 8 3 100

To frame this research, we used five main types of infomediar-
ies: government, private sector, NGO and/or community groups,
academic researchers, and journalists/media. Table 1 shows a
breakdown of infomediary type by each of the cities included in
this research. These broad categories serve as a high-level typology
of the open data infomediary role. Infomediary product categories
were created through aggregating similar-type products found
at the surveyed cities. Table 2 presents these types of products
by infomediary type. Though we classified ten different types of
infomediary products, significant numbers are found only in four
types: searchable database (such as a transit, recreation, or festival
schedule), interactive map (using maps to display a user-selected
range of information, such as municipal infrastructure), articles
that contain data visualizations (prepared for mass media, blogs,
etc., containing charts, tables, maps), and find-a-service portals,
such as locating street food vendors or historic buildings. Lastly,
delivery method of infomediary products was classified into one

of four categories: database (a user-query dataset, but with limited
visualization or analysis capabilities), a Web site (publicly posted
document that may contain text, images, maps, and information
derived from a database), mobile app (similar to a Web site but
designed specifically for a telephone interface), and a specific
computer application to run on a desktop or laptop computer.
Delivery method was used to track the split between products
provided in specialist formats, broadly on the Web, and as a mobile
app, targeting mobile telephone users. Table 3 gives a breakdown
of each of these delivery methods based on infomediary type, as
well as links to examples. These results are presented within each
infomediary type, across all surveyed cities, with breakdowns
of type of product and delivery method. These latter two areas
(products and delivery method) are described in context of each
of the high-level infomediary types—government, private sector,
NGO, academic, and media.
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GOVERNMENT INFOMEDIARIES

Government infomediaries include open data providers them-
selves, governments at the same or alternate level (municipal,
state/province, federal), as well as departments within a given
government that create different value-added products using
government open data (Janssen and Zuiderwijk 2014; Jetzek,
Avital, and Bjern-Andersen 2013). From our study sample, 27
percent of all the examples of infomediary activity gathered across
the G4 cities were produced by government infomediaries (see
Table 1). This was the second largest category of infomediary,
after the private sector, though we discuss this infomediary first,
for it is the closest to the originating source of data. With the
delivery of open data providing a foundation for further actions,
other government departments or agencies act as infomediaries
through the analysis of data and resulting production of more
accessible content directed towards a specific range of end-users
(Deloitte Analytics 2012). This value-added creation can take
the form of visualization or data analysis, such as the creation of
interactive maps, charts, graphs, and applications that improve
the accessibility to open data for many audiences, particularly
those without a technical background (Fumega 2014, Graves
and Hendler 2013).

Table 2 provides a breakdown of the main types of products
made by government infomediaries. For example, across all G4
cities, the use of interactive maps (37 percent) was a common
way to allow users to display, filter, and perform basic analysis.
Searchable databases (32 percent), such as a listing of recreation
programs or transit times, also were commonly seen types of
products. Additionally, the creation of static maps (10 percent)
highlighting such city services as bicycle routes was seen, as
well, as a less common but still consistent form of sharing open
data information. Creating visualizations for reports (8 percent)
through specialized data-management software, such as Tableau
(http://www.tableau.com/) also were seen throughout the G4
cities, particularly for sharing complex budget information
through reports that relied heavily on simple graphics including
charts and graphs. An example of this is the city of Edmonton’s
Citizen Dashboard (https://dashboard.edmonton.ca/), an online
tool designed to engage nontechnical end-users through easier-to-
understand visualizations of municipal performance indicators.
These infomediary products were delivered largely as Web sites
(75 percent) and as mobile apps (18 percent), showing govern-
ment infomediaries as focusing on wider distribution via the Web,
compared to more fragmented mobile operating systems (see Table
3). Overall, across the G4 cities, government infomediaries were
critical players in working with government open data to create
value-added products.

PRIVATE SECTOR

The private sector is considered to drive demand for open data
through the potential for economic growth and overall ability to
innovate and create services for citizens (Bonina 2013, Davies
2014, Gray and Darbishire 2011). Private-sector infomediaries

include companies and individual developers who use open data
to create new products (Deloitte Analytics 2012). In particular,
the creation of mobile applications has been seen as a major outlet
in which the products of open data can be shared widely (Yang
and Kankanhalli 2013). Across the study sample, private-sector
companies represented 55 percent of all infomediaries found in
the G4 cities (shown in Table 1). This is the largest category of
infomediary, with more than twice as many examples as the next
largest category (government).

Previous research has found that open data is used by
private-sector developers to design Web sites and maps and build
Web-based or mobile applications, which may include real-time
information (Davies and Edwards 2012, Deloitte Analytics 2012)\
nto research, to operational project statistics. A common example
of a product created by private-sector developers is a public-
transit application. These applications use real-time bus Global
Positioning System (GPS) information to help citizens interact
more efficiently with public transit (Rojas 2012). The sample of
open data products created by the private sector using G4 city
data is dominated by three main types of products: searchable
databases (51 percent), interactive maps (32 percent), and find-a-
service (12 percent) (see Table 2). Searchable databases created by
private-sector infomediaries included transit routing apps. With
bus schedule data available to the public in all G4 cities, many
developers have used this data to create transit applications that
show bus routes and allow for trip planning. Interactive maps
created by private-sector infomediaries include real-estate appli-
cations that allow users to filter demographic and neighborhood
amenity information along with for-sale listings. Find-a-service
applications include third-party apps that facilitate interaction
with data such as the location of public-access defibrillators (Ot-
tawa) or festival events (Toronto). Overall, the types of products
created by private-sector infomediaries is very diverse. Another
notable product created by a private-sector infomediary includes
the samples-only game created using open data of the cities of
Ottawa, Toronto, and Vancouver. This Web-based interactive
game titled “Click that ‘hood™ (http://click-that-hood.com/)
engages citizens in learning the names of all the neighborhoods
located within a city. Although this was the only game found in
the research, it shows the potential of open data to be used outside
of the realm of just informing or guiding citizens through a city,
but additionally engaging citizens in enjoyable activities.

Private-sector infomediaries primarily delivered their open
data—based products as mobile applications (62 percent, shown
in Table 3). Many of these applications were creations from
hackathon events, hosted by the G4 cities. The private-sector
companies creating mobile applications therefore ranged from
one-off applications by individual developers to a number of
applications made by larger public companies. This significant
use of the mobile application for delivering open data products
shows the integration of private-sector infomediaries with the
more ecasily monetized mobile-app ecosystem, compared to a
Web site or other method.
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NONGOVERNMENTAL
ORGANIZATIONS (NGO)/
COMMUNITY GROUPS

Nongovernmental organizations (NGOs) and community groups
are infomediaries who produce a wide range of products with
open-government data (Chattapadhyay 2014). An important role
played by this type of infomediary includes encouraging govern-
ment accountability and effectiveness (Davies 2014). NGOs
provide key insights into which datasets should be opened to
help produce high value and engagement with the public (Ubaldi
2013). Another task performed by NGOs includes the creation of
reports, most of which focus on highlighting education, health,
and other societal issues (Graves and Hendler 2013). NGOs
additionally focus on sharing budget-related information in easy-
to-understand formats (Mejabi, Azeez, Adedoyin, and Oloyede
2014). An important function of NGO and community-group
infomediaries are their ability to collaborate with governments,
building trust in opening information to the public, and ad-
ditionally opening data to a wider audience of potential users,
including grassroots communities (Gray and Darbishire 2011).
Although NGOs are seen as a smaller group of infomediaries for
open data, they are growing in number and importance through
their engagement with open data in relation to domestic priorities
and issues (Davies 2014).

NGO and community-group infomediaries represented 6
percent of the total number of all infomediary products made
with G4 city data (shown in Table 1). Additionally, for NGO and
community-group infomediaries, the sample size is very small,
with only 14 individual products recorded across the four cities
surveyed. Infomediary products produced by NGOs in the G4
cities were dominated by searchable databases (50 percent), with
only a handful of singular instances of other categories. Delivery
methods used to provide these products were dominated by Web
sites (57 percent), a sharp contrast to the mobile app—heavy
provision of the private-sector infomediaries (see Table 3). This
contrasts to literature on the role of NGOs and nonprofits in
accessing and using open data to create products of wider value
to citizens. Despite low individual numbers of infomediary
products, there were notable examples that could have broad use
by citizens and others. For example, in the city of Vancouver,

Table 3. Product delivery method by infomediary type

a collaborative project was created called Urban Opus (hetp://
urbanopus.net/), an organization that brings together commu-
nity organizations, governments, and private-sector corporations
that helps to develop original data-driven services to engage civic
audiences. Similarly, Geographic and Effective Measures Services
(http:/fwww.gems-spc.ca/) is another consulting NGO located
in Ottawa that creates profiles of given neighborhoods, as well
as custom printing maps. Lastly, the rePresent AP, a project of
Open North (https://represent.opennorth.ca/), uses a range of
open data to provide a platform for informing citizens about their
local political representatives.

Academics/Research

Research infomediaries include academics and consultants that
use open data to create academic papers or reports, analyzing top-
ics related to government open data (Davies 2010). This group
of infomediaries analyzes open data and provides the results of
the analysis through both text and visualizations. The purpose
of research infomediaries is to use open data to solve important
issues and provide insights into government actions and services.
Commonly, transit ridership was analyzed to determine the
success of transit systems in different municipalities. Open data
additionally can be used alongside other datasets to enhance
research and potential results. Research infomediaries are of
particular importance for their products include value added to
the original data, providing further information and analysis of
governments to citizens. Research infomediaries in many cases
perform secondary research, using government open data to cross-
check findings, provide new findings, and generally inform citi-
zens about government-related information (Davies and Edwards
2012). Across the G4 cities sample, research infomediaries were
found to represent only a small number of the totally number of
infomediary examples (3 percent, see Table 1). Given this small
total number of examples, it is difficult to draw any meaningful
conclusions about the specific types of infomediary products cre-
ated, though of those examples, 57 percent were articles and 29
percent were interactive maps (shown in Table 2). It is notable
that all the research infomediary products were delivered using

the Web page method (see Table 3).

Private

Gov % Sector % NGO | % Media | % | Academic % Total
Database 5 8 0 0 21 0 0 |0 8
Web Site 46 74 42 33 57 19 4 |7 0.5 122
Mobile App 11 18 78 62 21 0 |o 92
Computer App 0 0 6 5 0 0 |0 6

62 100 126 100 14 100 19 4 7 0.5 228
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Media

Primarily titled data journalists, media infomediaries access open
data, analyze the information, and provide citizens with results
and analysis of this information. With the increase in social media,
more and more venues are opening up in which data journalists
can share reports on open data, allowing citizens to discuss and
comment on the information provided. The introduction of
wider structures of media networks, such as social media, has
positively impacted the availability and sharing of open data to
citizens (Davies 2010). With the rise of open data, there has been
a creation of a new group of journalists known as data journalists.
Data journalists act as infomediaries by accessing government
open datasets to identify stories and share information with the
general public (Mejabi et al. 2014, Roy 2014, Sapkota 2014).
The role of data journalists is seen as fundamental in distribut-
ing government data and engaging citizens in government open
data (Fumega 2014). Particularly in developing countries and/or
communities, data journalists are seen as important infomediar-
ies for they are most accessible to citizens, including those who
may not have access to or understand technologies such as the
Internet (Mejabi et al. 2014, Sapkota 2014). Across the G4 cities
sample, media represented a small total number of instances of
infomediary products, with 8 percent of the total amount (see
Table 1). Despite this small number of specific instances, there
is potential for a large audience or readership with media info-
mediary products. Overall, media infomediaries created articles,
with 100 percent of the infomediary products being articles (see
Table 2). These articles were uniformly distributed via Web sites
(shown in Table 3). Blog posts were a common form of journal-
ism including government open data. Many of these blog posts
include tutorials on how to use and access open data, teaching
citizens about the data they are using.

A CLASSIFICATION OF
OPENDATA INFOMEDIARIES AND
“WEBS” OF OPEN DATA VALUE

Through this characterization of the Canadian G4 cities open
data infomediaries, several key themes have emerged. First is
that there is a diverse range of organizations, whether govern-
ment agencies, private-sector companies, media, researchers, or
non-profits and community groups that access government open
data. These broad categories of infomediary each access data for
a variety of purposes and use open data in various ways related
to their organizational and individual goals. Despite this broad
range of actors that access open data, the infomediary landscape
is dominated by private-sector and government infomediaries. As
characterized, the types of products created through the use of
open data by infomediaries are varied and can include databases,
Web sites, mobile apps, blog posts, reports, and more. Table 2
provides an overview of these uses of open data and also the ways
in which they are distributed, either through Web sites, mobile
apps, or dedicated conventional computer programs. Given this

range and diversity of intervening actors and end-products cre-
ated, a significant outcome of this work is to suggest a refocusing
of current attention on open data from the simple provision of
open data to the questions of how other entities are accessing this
data to create downstream value. The identification of specific
users, each with unique use cases, can be used to better understand
the impact of data provision by government. Within open data
literature and practice, there is a significant focus on enabling ac-
cess to raw data from government (Denis and Goéta 2014, Sieber
and Johnson 2015). This literature focuses largely on topics of
data format, licensing and copyright, as well as organizational
issues that may impede government provision of open data (Chat-
tapadhyay 2014, Harvey 2007). These concerns are typical of
early innovation life-cycle issues (Rogers 2010) where technical
or mechanical issues, those of just providing data (Johnson and
Sieber 2013, Sieber and Johnson 2015), are paramount. As open
data matures and becomes more standardized across governments,
this discussion moves naturally on to one of value and utility of
the data access provided. It is to this growing field of research
that this work aims to contribute, through the classification of
the infomediary class of open data users.

Building on the classification of open data infomediaries
presented here, we propose that infomediaries are a primary
way that open data creates a

<

web” of value, with a single point
of access by an infomediary creating broader access through
value-added developments driven by third parties. This concept
is supported through recent studies from Janssen (2012) and the
New York University GovLab (Verhulst and Young 2016), both
of which aim to evaluate the impact of open data. Janssen (2012)
indicates that open data itself has little value, and that this value
is only realized after use. Publication of data in an open format
for easy access is simply the first step towards use and impact;
however, for this impact to be generated, infomediary action is
required. Impact of open data is considered by GovLab (Verhulst
and Young 2016) as the product of a series of enabling condi-
tions, including the leveraging of open data by partnerships both
within and external to the data-generating government. This
presentation of partnerships as a key to unlocking the value of
open data is a finding that is revealed in this work as well, with the
infomediary class of open data users representing a manifestation
of the partnership or open contract (whether explicit or implicit)
between the data-generating government and the user (Verhulst
and Young 2016). This contract includes not only the ability to
access data, but to enhance, manipulate, and, in turn, share open
data to other downstream users, forming the “web” of value where
impact, generated through initial sharing between government
and infomediary, is enhanced through infomediary activity. For
example, in the survey of G4 cities, infomediaries often combined
datasets (both open and closed) and enhanced open datasets to
create a value-added proposition for downstream users. Through
the sharing of data in this fashion, impact also is diversified, mov-
ing into areas that may not have been initially considered by the
data owners. An example of this is the aforementioned “Click that
‘hood’” game, where the creative use of neighborhood boundary
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darta has potential to increase civic pride and knowledge of an
area, an outcome that is vastly different than the likely intended
goal of providing neighborhood boundary data to facilitate record
keeping, map making, and other typical uses.

Despite the potential formation of webs of open data value
by infomediary actors, many questions remain. First, as revealed
by this research, products created by government and private-
sector infomediaries vastly outnumber those created by other
infomediary groups. This may indicate that these two categories
of infomediary are the most significant users of government open
data; however, this may ignore the extent to which these products
actually are used. For example, though the private sector may cre-
ate a number of products from government open data, how many
of these products are essentially duplicates of one another, with
minor differences? And how many of these products generate a
robust number of users? These relevant questions indicate that in
many ways, tracking the value of open data requires the tracing of
all nodes on the data access and use web, following through from
transformations, analyses, or unique data combinations that may
be introduced by infomediaries. Specific numbers or quantita-
tive measures of use, such as downloads of datasets, number of
products created, or even the number of viewers of a particular
news story partially made with open data, while straightforward
to quantify, lack in understanding of the impact and role played
by open data, particularly in further downstream uses of products
created by primary infomediary activity. Though a finding of this
research is that the open data infomediary space is dominated by
government and private-sector actors, this should not be extended
to include that these infomediaries necessarily lead to a greater
impact of open data via these activities.

CONCLUSIONS

This research provides a characterization of open data infomediar-
ies, using four major Canadian cities as sources for comparing the
types of infomediaries, products produced, and delivery methods
used. Infomediaries were framed into five distinct categories, based
on previous research and sectoral characteristics: government,
the private sector, NGO or community organizations, academ-
ics or researchers, and the media. The total number of instances
of infomediary products across the four cities was dominated
by the private-sector and government categories of infomediary.
Products produced by infomediaries depended largely on the type
of infomediary, but typically focused on searchable databases,
interactive maps, find-a-service tools, and media/blog articles.
Delivery methods were dominated by Web sites and mobile ap-
plications. A significant message from this work for governments
that provide open data is that enabling access to data, though
clearly important, is only the first step in generating impact from
open data. Providing access to data is simply the beginning of
what can be considered a “web” of open data use that is driven by
infomediary actors. As noted by Janssen et al. (2012), the simple
provision of open data has little value. It is from the process of
use, via numerous infomediaries, that value is created.

It is important to consider that all open data programs are

not identical, and that the individual model of open data provi-
sion may support or restrict infomediary activity, or even favor
certain types of infomediaries. For example, Sieber and Johnson’s
(2015) models of open data provision indicate some forms of
data provision would better support private-sector infomediary
activity, most notably the “data over the wall” model. Other
models, such as “code exchange” and “civic issue tracker,” more
deeply involve government in creating data endpoints for citizen
use of open data (Sieber and Johnson 2015). Lastly, the prospect
of participatory open data is a model where citizens and govern-
ment co-create products with open data. This model would firmly
cement the role of government as an infomediary when dealing
with citizens, with deep responsibility not only for the data itself,
but in how it gets used.

Many challenges exist to the use of open data, and infome-
diaries accessing and using data many encounter many technical,
organizational, and social challenges. Technical challenges include
differences in data collection, format, licensing, and varying levels
of data completeness and quality that may impede use (Johnson,
Sieber, Scassa, Stephens, and Robinson 2017). For government
to support the use of open data by infomediaries, there are many
changes to data provision that could ameliorate or reduce these
challenges. First, the development and enforcement of open data
standards (Goéta 2014, Piovesan 2015) can provide infomediar-
ies with more seamless data that crosses jurisdictions. This can
support the use and integration of multiple datasets from across
different governments. An agreed-upon set of standards for the
provision of open data also can ensure that infomediaries can
access data in a uniform fashion, reducing development costs
generated through working with and processing data in a variety
of formats.

At a higher level, the provision of open data by governments
to a range of infomediaries, some of which may be building
billion-dollar business models using open data, raises a number
of questions. First, what is the role of government in supporting,
for free, these types of corporate endeavors (Johnson etal. 2017)?
From the business-development side, can businesses rely on
government to continue providing, collecting, and licensing data
for free, or could cost-recovery fees be reintroduced to support
government data-collection and management efforts (Sieber and
Johnson 2015)? Lastly, what priority will government place on the
development and provision of data that meets a corporate need
versus data that meets a societal need? Could a priority be placed
on that data that is mission-critical for private-sector infomediaries
(with teams of lawyers and effective lobbyists), compared to data
that may have little commercial value, but instead be of broader
social value, or political value, such as transparency or procedural
data? These are critical next-step questions that will further refine
the role of the infomediary and its evolving relationship with the
data-generating government.

Ultimately, the development of a class of open data info-
mediaries indicates that data-provisioning governments have
many different user communities to work with, and that there
may be challenges in meeting the potentially divergent needs of
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these communities. A particularly notable challenge is balancing
the technical needs of developers versus the nontechnical needs
of more general users. With the development of infomediaries,
government no longer can simply provide data, but rather must
be responsive to the needs of infomediaries who may request
standardization of formats, specific datasets required to meet
their needs, and further support from the data custodians. This
issue, of access to technology by those with varying levels of skill
to use a specific piece of software, has been noted in early work
on diffusion of GIS (Onsrud and Pinto 1991) and the develop-
ment of public participation GIS (PPGIS) approaches (Sieber
2006). In contrast with these works, which largely looked at
access on an individual or group level, the role of an infomedi-
ary organization can be to overcome some of these barriers to
access of technology and data that are encountered by society at
large. Though the specific functioning of the infomediary as an
open data “chauffeur,” helping to spread access and skills in open
data analysis and application, is beyond the scope of this work,
it remains an important line of questioning, and one that can
draw on GIS implementation literature more strongly (Ghose
2001, Sieber 2001).

This research presents an initial view of the role of infome-
diaries in generating value from government open data within a
convenience sample of cities—the G4 Canadian open data cities
of Toronto, Vancouver, Edmonton, and Ottawa. As this represents
a small subset of all open data—providing cities, this work should
be considered exploratory. Additionally, as the total number of
infomediaries using government open data cannot entirely be
known, there is the possibility that the relative breakdowns of
open data infomediary type and product presented here are a
preliminary view. Given the emerging state of research on the
nature and output of open data users, there still are important
lessons to guide future research. Most notably, that government
is a major user of open data shows that the infomediary role is
broad, and that government has a role to play in open data use,
not just provision.

The benefits of open data may take time to emerge, as
private-sector users usually look for market opportunities rather
than observing the open data to invent new products immediately
(World Wide Web Foundation 2015). Although the impacts
and benefits of open data may not be present at first, defining
them is important in discovering the importance of open data
programs (Hochtl, Davies, Janssen, and Schieferdecker 2014).
Understanding the relationship between those who publish the
data, those who create products based on the open information,
and the final end-user is where many of the overall impacts can
be found. As many citizens themselves may not be able to interact
directly with open data, the role of infomediaries becomes impor-
tant in determining the overall success of an open data program.
Now that many of the initial challenges in providing open data
have been surmounted, the development of measures of open
data value are taking priority in the research and practitioner
fields. As open data moves from a disruptive phenomenon to a
commonly found, and in many ways, expected service, there is

increased pressure to justify the continued expense and effort of
data provision. In this way, the development of metrics of value
are a key component to creating a picture of open data use that
includes diverse end-users and also those infomediaries who reach
a wider diversity and extent of end-users.
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