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Abstract

Many governments around the world are releasing open data,
yet an understanding of how diverse stakeholders access this
data is only just emerging. To understand how the private sec-
tor accesses and uses open data, interviews were conducted
with Canadian information technology (IT) companies in the
Kitchener-Waterloo to Toronto, Canada, high-tech corridor.
Questions regarding how open data is accessed and used reveal
what “access” to open data means for the private sector—seam-
less access across jurisdictions, access to a full catalogue of
data, and access to accurate and current data. For governments
that deliver open data, this nuanced reading of “access” can
provide key feedback to improve current open data programs,
and conceptualize the future of open data provision as an “eco-
system” of roles that governments could potentially fill, includ-
ing as data creator, custodian, and provider.
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pen data, though a relatively new concept, has rapidly become a

dominant topic in the fields of IT, civic technology, and govern-
ment information (Gurstein, 2011; Janssen et al, 2012; Sieber &
Johnson, 2015). Typically provided by governments at all levels
(municipal, provincial/state, federal), open data are made freely avail-
able through online portals, in machine-readable formats, and are
shared under terms of a generous usage licence (Sieber & Johnson,
2015). Open data is considered to be one of the key ways in which
governments can deliver on the transparency and collaboration prin-
ciples of open government plans or strategies (Ruvalcaba-Gomez et
al.,, 2018). As the provision of open data expands, questions about its
value and use are posed, particularly concerning the value of open
data to specific user communities (Janssen & Zuiderwijk, 2014;
Johnson, 2016). The private sector—that is, profit-maximizing compa-
nies, that are either from sole proprietorships or to publicly traded
entities—is frequently identified as one of the major user communi-
ties for government open data (Deloitte, 2012a; Bonina, 2013; Ruppert,
2015). Despite this, there is little direct research on how the private
sector interacts with government open data, and what barriers may
exist to access. As part of the rapidly developing open data “ecosys-
tem” (Heimstddt et al., 2014; Sangiambut & Sieber, 2017), it is impor-
tant to address the differential needs and preferences of diverse user
communities. This research aims to fill this gap, using interviews
with key stakeholders at a variety of private-sector companies in the
Waterloo-Toronto, Canada, IT corridor to better understand how
open data, typically provided by municipal governments, are accessed
and used, identifying key challenges that restrict this use. We use
these empirical findings to frame a discussion of strategies that gov-
ernment open data providers can employ to develop an open data
ecosystem that is more responsive to the needs of the private sector. In
this instance, the future of open data is one where data-producing
governments can better connect their data with the specific needs of
an identified non-government user base. The simple provision of
open data was an early challenge, and moving forward, the future of
open data should begin to tackle the challenge of facilitating use.
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We conclude with a discussion of the roles that governments can play
within this open data ecosystem, including as data creator, data cus-
todian, and data provider, and the potential opening up of these roles
to non-government actors.

1. Measuring the Use and Value of Open Data

It has traditionally been challenging to track how users access and
work with open data. The very nature of open data as free from access
restrictions can make it difficult for open data provisioning govern-
ments to gather metrics of use (Johnson, 2016; Johnson & Greene,
2017). When considering quantitative approaches to measuring the
value of open data for private sector use, studies note that value can-
not be determined through correlations with factors regarding the
provision of, or access to, the data. Fumega (2014, p. 29) refers to
attempts to count the number of website visits, published datasets, or
downloads as “flimsy metrics,” and notes that conclusions based on
these measures are unlikely to be robust. Harrison, Pardo, Cresswell,
& Cook et al. (2011) explain that metrics which attempt to quantify the
number of datasets or the opportunities for participation and collabo-
ration do not always indicate value. Similarly, Deloitte (2012a) notes
that the number of downloads, or “clicks,” on a dataset cannot be
directly equated to economic benefit. They explain that when using
the number of downloads as a proxy for demand, “detailed quantita-
tive estimates of economic impact can then only be established if such
demand can be positively correlated and causally linked to conven-
tional measures of economic output per sector” (Deloitte, 2012a, p. 8).
These estimates cannot always be established, however, due to the
challenges of tracing use of open data once they are downloaded from
a government open data portal. Simply put, there are few tools that
governments have at their disposal to trace the use and impact of
open data by a broad range of end users (Johnson, 2017y).

Existing studies have highlighted a variety of challenges to the
use of open data by the private sector. For example, in a study by the
Open Data 500, an international network of organizations that studies
the use and impact of open data, the most significant challenges found
for users of open data were access, accuracy, and level of detail
(Australian Government, 2015). In Fumega’s (2014) case studies, com-
mon obstacles for open data users included overemphasis on technical
aspects and lack of usability for non-technical users. Other issues
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found with the data include lack of standardization, information that is
not up to date, and too much “noise” in the data (Latif et al., 2009;
Manyika et al., 2013). Zuiderwijk, Janssen, Choenni, Meijer, and Alibaks
et al. (2012) take analysis of these and other issues further, by identify-
ing 118 impediments to open data use. Their findings are divided into
10 impediment categories: availability and access, findability, usability,
understandability, quality, linking and combining data, comparability
and compatibility, metadata, interaction with the data provider, and
opening and uploading. Not only are there many possible issues with
the data, but these issues are proven to be present in many cases. In the
study by Sayogo et al. (2014), it was found that only 66% of the existing
open data portals provide the ability to manipulate the data, and that
only 49% of the existing data portals provide data in formats that sup-
port linked data. These statistics, as well as the long list of potential
obstacles to reuse of the data, demonstrate major areas for improve-
ment in easily accessing the data and using it to capture value.

Davies et al. (2013) see two possible future paths for open data
impact research. The first is analysis at the macro-level, observing
statistical correlations between open data implementation efforts and
outcomes that imply some expected impacts of open data. They give
the relationship between economic growth and levels of open data
publication as an example, with governments that publish large open
data catalogues spurring economic growth and innovation, typically
in the IT sector. Jetzek, Avital, and Bjern-Andersen et al. (2013), have
conducted this type of macro-level analysis, searching for correla-
tions between four enabling factors (exogenous variables) and four
value-generation mechanisms (endogenous variables). The exogenous
variables are openness, data governance, capabilities, and technical
connectivity, while the endogenous variables are efficiency, innova-
tion, participation, and transparency. As a result of the analysis, all
relationships between exogenous and endogenous variables were
supported except for the openness-to-transparency relationship, for
which a slight negative correlation was found. Jetzek et al. (2013) find
results that provide some merit for their efforts, yet it should be noted
that these correlations encompass a broad definition of value that is
not limited to the private sector.

A common quantitative approach to measuring the value of
open data is the attempt to estimate value in terms of currency
(Carrara et al., 2015; Gruen et al., 2014). Two of the most extensive and
most commonly cited efforts to estimate the economic impact of open



Challenges to the Access of Government Open Data by Private Sector Companies

data are a 2011 report from the European Commission, and a 2013
report by McKinsey & Company (Manyika et al. 2013). These and sim-
ilar studies and other similar efforts review previous work on esti-
mating open data’s value, or explore research from multiple sectors
and attempt to aggregate the findings. The European Commission’s
paper report (see Vickery, 2011) concludes that if current public sector
information was available for free or at marginal cost, data-use activi-
ties could increase by up to €40 billion each year, as compared to the
case where the data is not open (Vickery, 2011). McKinsey & Company
find $3 trillion in annual economic potential globally through the
release of open data. This value is not the result of an extensive study
of all sectors (Manyika et al.,, 2013). Similar to efforts to determine
value through correlations, these estimates of value are not limited to
the private sector. Despite these findings produced by this quantita-
tive approach to measuring the impact of open data, there is a level of
nuance missing. Rather than an instrumentalist focus on connecting
data provision to outcome via quantitative measures, we propose to
build on Johnson and Greene’s (2017) work that conducted qualitative
interviews with public sector open data providers to better under-
stand their process of data provision and use tracking. This qualita-
tive approach matches with the second path proposed by Davies et al.
(2013) for open data impact research, a micro-level analysis of the pro-
cesses through which open data is used. This research places a focus
on understanding how private sector start-up IT companies access
and use open data, and the challenges to their access and use.

2. Interviews with Private Sector Open Data Users
in the Kitchener/Waterloo-Toronto Corridor

To refine our understanding of how private sector companies access
open data, individuals from 11 Ontario-based companies were inter-
viewed, representing finance, logistics, mobile-app development,
data provision, and IT consulting. These companies are based in the
Kitchener-Waterloo to Toronto corridor, Canada’s most significant
cluster of IT companies. Interviewees were from a combination of
start-ups and established companies, with study respondents
recruited through connections with the Canadian Open Data
Exchange (www.codx.ca), a public-private partnership agency
founded to support the use of open data in private sector companies.
The interviews took approximately 30 minutes, and were conducted
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either in person or by telephone. Interviews were audio-recorded,
transcribed, and coded for main themes, including benefits of open
data and challenges faced in accessing and using open data. The
results of these interviews are presented in two sections. The first is a
descriptive section that details the classification of users, sources of
open data accessed, and description of the benefits of using open
data. The second section presents responses from the respondents,
including on the challenges to using open data, including access to
data across jurisdictions, access to the full data catalogue, and data
accuracy and currency.

2.1 Classification of Users

Using the open data user classification developed by Deloitte (2012b),
which divides private sector open data users into five categories, we
found that respondents included three categories of users who employ
open data to support their operations: aggregators, developers, and
enrichers. Of the companies surveyed, six are providers of new prod-
ucts or applications built using open data. One company acts as an
aggregator, providing processed open data to clients, while the other
five companies are considered developers of new applications based
on open data. There is overlap between these latter two categories of
user, with some respondents displaying characteristics that point to
both the aggregator and developer user definitions, given their
diverse product lines. Unlike these new product and service provid-
ers, five individuals identified their organizations as enrichers,
because of their use of open data as an input into existing products
and services. As one respondent said, “the product is what people are
interested in, not the fact that it’s just a bit of open data.” All three user
types noted the need to generate a value-added component to their
product, compared to simply replicating the raw data available
directly from the government open data catalogue. In this way, the
respondent pool was largely working with open data as a base mate-
rial that would be used to create or combine with other data and ser-
vices to form a saleable product.

2.2 Sources and Types of Open Data Accessed

Private sector open data users that were interviewed accessed open
data from a wide variety of sources from Canada, the US, and around
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the world. The specific sources of open data accessed were closely
related to a particular project or client of the company. One respon-
dentnoted, “our big focus is in Canada and the US, primarily because
that’s where we are and that’s where the market is ripest and rich-
est” Open data sources varied based on the application area.
Examples of open data sources given included government-owned
or affiliated sources like Statistics Canada (www.statcan.gc.ca),
openNASA (open.nasa.gov), World Bank (www.worldbank.org),
Land Information Ontario (www.ontario.ca/page/land-information
-ontario), Environment Canada (weather.gc.ca), and various provin-
cial ministries or local municipalities, and other non-government
associated open data sources like OpenStreetMap (www.openstreet-

map.org). Some of the specific datasets being accessed by these com-
panies include geospatial data, like flood data, terrain, aerial
photography, land use, building footprint, building heights, zoning,
surficial geology, groundwater data, forest cover, woodlots, and
weather data. This is consistent with findings from other studies
that note geographic or geospatial data to be the most heavily used
open data in the private sector (Australian Government, 2015; Greene
& Rinner, 2021 this volume). Other examples given include demo-
graphic sources like poverty indexes, macroeconomic indexes, pop-
ulation and housing projections, or financial data, business registry
data, licence data, and government procurement information. These
examples are consistent with findings from previous studies. At the
local level, sources being assessed included transit data, traffic colli-
sion data, local points of interest, event information, and polling
data. Given the wide range of open data topics available across many
different levels of government, the respondent pool indicated that
data sources and topics were selected on a case-by-case basis, depen-
dent on the needs of a particular client or project.

2.3 The Benefits of Using Open Data

Past literature identifies methods of generating value through pri-
vate-sector open data use, including combining open and proprietary
data, integrating open data into a particular analysis, and the devel-
opment of novel applications (Johnson, 2016; Australian Government,
2015; Granickas, 2013; Kassen, 2013; Manyika et al., 2013). By inter-
viewing private-sector users of open data, we aimed to determine the
benefits, challenges, and constraints to the use of open data. When
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asked about the benefits of open data use for private sector compa-
nies, financial benefit was often mentioned first by respondents.
Respondents also noted that the ability to charge for their products
and services is based on the value-added customization provided in
addition to, or “over top” of government open data. One company
indicated that being able to access open data from various jurisdic-
tions allows them to vend a similar product to many clients, explain-
ing that “the idea would be, we can provide the application, scale it to
as many clients as we would want and [our customers] would have a
more straightforward means of populating our application with their
data sources.” In this sense, as open data becomes easier to access and
use, the company will be able to support more clients in using open
data within their analysis ecosystem.

For companies who identify as enrichers, open data was seen to
add value to existing analytical products at minimal cost, allowing the
company to receive some of the same data for free that it would other-
wise typically need to purchase. The use of free open data effectively
reduced costs to the company, and allowed for a more cost-competitive
product to be offered to the end consumer. This also allowed compa-
nies to create prototype or “test” models and products more quickly,
adding a free or low-cost tier to their product offerings allowing com-
panies to test out a number of different strategies without needing to
commit to expensive proprietary data sources. As one respondent
noted, “it’s a great way to start a business where your supply chain is
a free product.” In some cases, data these companies rely on are only
provided by governments, thus the provision of these data as “free” is
a significant way in which government and taxpayer funds were seen
to support the expansion and profitability of the private sector.

Specific types of open datasets were seen as more valuable than
others. Given the range of open data provided by many governments,
that there are certain “key” datasets of interest to private companies
is not surprising. As is consistent with the past literature, respondents
noted that market-related data were most valuable (Granickas, 2013).
As one respondent pointed out, “you can just imagine what it would
do for the real-estate market to have access to business directories,
locations of parks, things like that.” Demographic data were also of
interest, with one respondent noting, “governments tend to have the
best demographic data. The only companies that can really compete
with that are some of the very large retailers like Walmart and
Google.” Data from these companies are expensive to acquire, so open
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data accessed at no cost to the users is often a better investment,
despite its potential limitations.

Another benefit of open data identified by private sector open
data users is the combination of multiple datasets, especially the
aggregation of government data and other types of non-governmental
data. This aggregation across scales of government and geography is
widely identified as one of the potential benefits of a broad ecosystem
of government open data (Janssen et al.,, 2012). One research respon-
dent explained how this aggregation of data could be valuable to their
organization, particularly when compared to proprietary data
sources: “We have to have hundreds of sources merged together in
order to have a compelling counter argument to the closed data that
people are used to because it’s comfortable.” Many respondents noted
that they always use more than one data source, and in some cases
used up to 25 unique data sources for certain projects. Most respon-
dents also noted that they engaged in some aggregation of public sec-
tor open data with private sector data from other sources. These
sources could include data from marketing companies, data provided
by clients, or data found by scraping other websites. One respondent
also noted that they were seeing companies aggregate open data with
data generated internally by the company itself, a process of “accent-
ing big data with open data.” Some companies are also engaged in the
process of combining multiple open data sources across jurisdictions
to derive insights that cross geographic areas. Across the private sec-
tor respondents interviewed, the value of this aggregation of open
data and its combination with proprietary sources was seen as a key
benefit of the provision of open data.

3. The Challenges of Using Open Data

Despite several benefits identified by respondents about the use of
open data to support their business, there was significant commen-
tary on the challenges of accessing and using open data, including
data format, standards, quality, and technical constraints. Many of
the respondents were also concerned with the relative lack of strate-
gies to overcome these open data access and use challenges. This lack
of existing knowledge on overcoming challenges is likely due to the
emerging state of open data use by the private sector, as well as the
lack of data provision standards between data-delivering govern-
ments. This section of results presents three key dimensions of
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“access” identified by research respondents as challenging: access
across jurisdictions, access to the full catalogue, and access to accu-
rate and current data.

3.1 Access across Jurisdictions

Respondents frequently mentioned issues with access and availabil-
ity of data across jurisdictions. For example, a significant issue was
found with respondents needing to access many different govern-
ment open data catalogues to piece together sufficient data to meet
client or project requirements. This need to access data that crosses
jurisdictions was further aggravated by the different approaches used
by each government to collect and deliver similar data types. One
respondent explained: “Federal information is not often comparable
to provincial information . . . I'm stuck working at cross-purposes,
where I'm kind of extracting bits and pieces of various datasets at the
federal level and various datasets at the provincial level to get compa-
rable data, and it gets even worse when I start looking country to
country.” Respondents noted that it is difficult to go to many different
government catalogues to get all the data they need. This time-con-
suming searching for data was augmented by additional post-pro-
cessing and data formatting required to create a blended dataset.
Overall, the lack of seamless access across varying levels of govern-
ment and jurisdictions led to fragmentation of projects and difficulty
in developing business models at the required scale to be profitable.

3.2 Access to the Full Catalogue

Respondents often noted that not all data that businesses would like
to access are actually available through an open data catalogue. One
respondent explains, “I know there are datasets that I would like to be
able to access, but there hasn’t been a consistent and coordinated effort
on the part of the government agencies to provide it.” Another respon-
dent echoed this, stating, “I'm not sure governments are completely
open to releasing all the data that they should be releasing.” Given the
significant repositories of data collected by governments (particularly
provincial or federal), making or prioritizing specific data releases can
be challenging. Recent efforts on the part of governments to publish
comprehensive lists or inventories of all data that could possibly be
made open are a significant step towards improving on this issue of
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access, facilitating more targeted data requests by end users. Similarly,
government-open-by-default policies, where data produced are con-
sidered open when created, and only protected by specific request or
through a privacy assessment, will also serve to reduce gaps in open
data catalogues that can impede open data access.

3.3 Access to Accurate and Current Data

The accuracy of data obtained through open data portals was an issue
impeding use by the private sector. Most respondents had noted some
issues with datasets that may not be “ground truthed” or verified with
actual locations or features. This issue stems from the high cost of
checking datasets for quality before they are used in a paid product.
One respondent explained that they would need to retreat to using
paid data to be confident enough to use the data as part of a paid com-
mercial product. Another respondent commented that since their com-
pany would need to take responsibility for inaccuracies, “a lack of
data, in my opinion, is better and something I'll accept over wrong
data.” An opinion expressed by one respondent was that private sector
companies need to demonstrate the value of the data to governments
before they will commit to improving quality. They explained: “The
city could go through the trouble of creating an open dataset, adhering
to the standard and checking that set for completeness because they
anticipate that it’s going to be used in something, or they know it’s
being used in something that’s returning value to them in some way,
shape or form, then they are incented to make sure at least it’s good.”
Some respondents gave an alternate opinion, claiming that govern-
ments must ensure data are accurate before they are published, and
that this series of checks creates unnecessary delays in data release: “I
think governments are good at making sure the numbers are correct,
which is a really good thing that they are doing. The problem is I think
that’s actually slowing down update frequency, so there needs to be a
better balance between the two.” This lack of timeliness in publishing
updates was a major issue noted by nearly all respondents.
Timeliness, or data currency, was mentioned as an issue by sev-
eral respondents. In regard to demographic data, such as a census, a
respondent explained: “Many countries do it once every five years.
That is not sufficient for our clients. We still have to add commercial
data to it, to make sure that it is updated every year.” Nevertheless,
most respondents agreed that improvements to future publishing
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timelines would be a positive development. A respondent explained,
“in a perfect world, you would have real-time data of everything,
allowing an infinite number of use cases. Whatever your imagination
is in terms of a way to extract value from that data, you're not limited
because it is data that can be called through an API [application pro-
gramming interface] and it is relatively real-time streaming of that
data, so that you can do everything.” Overall, given access to more
current and accurate data, respondents felt that open data could be
reliable as an integral component of new commercial applications.

4. Discussion: Improved Linking and Standardization of
Datasets to Support Private Sector Use

The findings from this research indicate that there are select openings
for governments to support the use of open data by the private sector.
When considering the future of open data provision by governments,
there is a strong case to be made in improving data access as a way to
increase usage. Specifically, we aim to answer the question of how a
government that provides open data can also support the access and
use of these data with private sector users in mind. Moving forward
with the maturation of government open data, there are key actions
that can support more than the simple provision of open data (the
“data over the wall” approach, according to Sieber & Johnson, 2015),
creating an open data ecosystem (Heimstédt et al.,, 2014). This more
fully developed open data ecosystem brings together data providers
and end users to consider how to best deliver open data to satisfy the
various needs of constituent end user communities. Through the
results of our research with private sector open data users, we pro-
pose two core actions that governments can take in the near future to
support the development of an open data ecosystem. These are: (1)
development and support for linked open data, and (2) improved
adoption of common open data standards whenever possible.

4.1 Linked Open Data

A first notable opportunity for improving open data published by the
government is the development of linked open data. Linked open data
are both human and machine readable, and adhere to uniform con-
ventions of naming and linking, allowing data to be easily connected,
queried, and even integrated. For example, by offering linked open
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data, governments may be able to partially solve the jurisdictional
variation issues, creating a link in metadata that allows similar datas-
ets to be connected across jurisdictions. While a recent study finds
that only four European countries officially support linked data
(Carrara et al,, 2015), it is also clear that linked data are an important
element of data provision and functions to make data more accessible
and usable. In discussing what he calls the “linked value chain,”
Granickas (2013) sees linked data as a cost saver, as information can be
easily found, and connected, moving from data simply provided, to
data embedded in a linked network of data sources, much like the
Internet exists as a collection of connected documents. Ubaldi (2013)
also notes that linked data are required for more sophisticated queries,
particularly those that cross geographic scales, or connected themes.

Current work on developing linked open data builds on early
development of the “semantic” (or machine-readable) web (Berners-
Lee, 2009). Currently, the World Wide Web Consortium (W3C) Linked
Open Data community project aims to develop a global data com-
mons of open datasets linked through the use of resource description
framework (RDF) links that make machine-readable connections
between data. From a government perspective, as a data creator, cus-
todian, and publisher, adding RDF metadata to a given dataset would
enable these types of connections based on geography, topic, content,
and other data characteristics (Ruback et al.,, 2016). Taking existing
government data and creating linked open data is not necessarily a
trivial step, necessitating changes in the way that data are created and
shared. Additional resources, including staff time and an advanced
knowledge base, are required for municipal staff to not only provide
data, but to link them and maintain those links. The adoption of
linked open data from a data provider perspective hinges on contin-
ued support of and investment in the broader role of government as a
key open data provider. This future, though optimistic, is not a given,
as governments continually must respond to varying levels of politi-
cal will to invest in open government and transparency initiatives, as
well as the often slow pace of government IT projects. Though poten-
tially valuable as a contributor to private-sector use of open data, the
broad adoption of linked open data is still ongoing, presenting a nota-
ble area of future attention for data-providing governments.
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4.2 Greater Standardization of Datasets

Implementing and following data standards is a significant way that
governments can support improvements to the open data provision
ecosystem, particularly private sector users of open data. According
to Davies et al. (2013), the development and enforcement of standards
between different open datasets can simplify data sharing and use.
Ensuring that data are produced and structured according to com-
monly held standards improves data coverage over many jurisdic-
tions, and also allows for common analysis and development tools to
be used. As revealed by the respondents, and mirrored in open data
literature, from a private sector user perspective, a lack of data stan-
dardization leads to greater challenges in bringing together datasets
from different jurisdictions, or replicating tools and analyses from
one area in another area (Janssen et al., 2012). A lack of use of data
standards can create a situation where data from one jurisdiction are
not structured in the same way as data from another jurisdiction,
necessitating multiple pre-processing steps to create a common frame
for analysis and development. From a private sector perspective, this
lack of standards between different datasets can prevent the genera-
tion of economies of scale that would be required to create profitable
services (Zuiderwijk et al., 2012).

The implementation of data standards is a challenging process,
requiring time, effort, resources, and coordination between differ-
ent data producers and standard developers or proponents (Plu &
Scharffe, 2012; Zuiderwijk et al., 2012). A handful of open data stan-
dards have been successfully adopted, most notably the General
Transit Feed Specification (GTFS), which sets standards for how real-
time transit data are stored and shared (McHugh, 2013). Given the
additional value to be derived from increased standardization, not
only for private sector users but for all open data users, the contin-
ued development, promotion, and adoption of standards are critical
areas of ongoing work. Current work on developing an open data
standards directory (see http://datastandards.directory) is an impor-
tant step towards sharing information about available standards, a
key precursor to enabling standard adoption. As referenced by our
respondents, to truly support an innovation ecosystem and provide
service to private sector users, government, in its role as data creator,
custodian, and provider, should increasingly look to adopt existing
open data standards, and work across government jurisdictions and
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with the data user community to increase the use of standards in
open data provision.

5. Conclusions

When considering the future of private sector use of open data, it is
important to note the critical role that governments play as data cre-
ator, custodian, and provider. Governments may play all three of these
roles or potentially only one or two, offloading specific roles to the
private sector or other entities. How each of these roles that govern-
ments play can be managed, affects private sector use of open data,
and the ability for open data to fulfill even partially the much-hyped
“innovation” agenda that often drives data release (Bates, 2014;
Zuiderwijk et al., 2014). For example, data creation roles involve adher-
ence or non-adherence to standards (where they exist), data-custodian
roles can restrict certain aspects of a dataset or entire datasets, depend-
ing on privacy and data quality concerns, and the data provider role
can serve data to end users in a variety of formats and frequencies,
which may or may not fill the needs and preferences of varied end user
communities. When governments look to provide data through an
open data platform, many factors come into play, including ease of
publishing, perceived demand for a specific dataset, overall value of
data, as well as other dataset-specific issues, such as quality and com-
pleteness. The results of this research support existing literature that
shows the challenges of open data provision (Janssen et al., 2012; Sieber
& Johnson, 2015; Johnson et al., 2017), but frames these challenges from
a private sector use perspective, informing the current state of knowl-
edge with their unique needs as an important user community. From
the perspective of our respondents, there is a notable lack of consis-
tency between government open data providers in what a data user
could expect to find in an open data catalogue, both in terms of dataset
availability and in the relative quality of any given dataset. These fac-
tors serve as a damper on the possible use of government open data in
a private sector context, restricting the generation of value from the
provision of government data. Additionally, there is risk that govern-
ments be removed or replaced as a provider of certain types of spe-
cialty data, as private sector organizations seek to overcome access
challenges implemented by laggard governments (Johnson, 2019).

To rectify these shortcomings, our sample suggested several
possible strategies. Of these, there are straightforward suggestions,
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such as ensuring that data released are of the highest quality and
completeness possible, and are released in a timely manner. Pushing
governments, particularly at the municipal level, towards releasing
a common suite of datasets that represent those most common or
critical datasets, would help to provide better coverage across areas.
This research supports existing work on understanding and pro-
moting the concept of “linked open data” (Ubaldi, 2013), as a way to
improve access to open data, creating a valuable part of an open data
ecosystem. Linked open data are structured so that metadata pro-
vide links with other related datasets. From a private sector perspec-
tive, a linked dataset eases discoverability of other related datasets,
saving time and money (Granickas, 2013; Janssen et al., 2017). Lastly,
open data standards also have a strong role to play in supporting
access to open data and enabling reuse, allowing users to scale up
projects more quickly and seamlessly transfer work from one juris-
diction to another. Many of the respondents noted that they want
governments to work towards these initiatives, including develop-
ing an open data ecosystem that crosses jurisdictions, linking open
data, and increasing the standardization of datasets. Despite this
interest from the private sector in having governments lead these
challenges, it remains to be seen who may be driving these types of
initiatives. An example would be the development of a third-party
open data catalogue that crosses many jurisdictions, or federates a
number of municipal catalogues into a higher-order regional or pro-
vincial data catalogue (Johnson, 2019; Wang & Shepherd, 2020).
Similarly, there is potential for private business to assume the role of
data enricher and re-seller, taking government data and repackag-
ing them for other audiences. Given this encroachment on govern-
ment open data provision, future work in this area needs to address
not only the constraints to data access that may challenge a particu-
lar user community, but also the potentially changing role of gov-
ernment to that of the data custodian, abdicating the role of data
provider to the private sector.

Despite the existing opportunities for governments to better
meet the needs of private sector open data users, there remains a
potential risk that in shifting from the simple provision of open data
towards tailoring to the needs of one specific user community, gov-
ernments may create areas of disadvantage for other user groups
(Yang & Wu, 2021). For example, government data-provision resources
may become exhausted through meeting the technical requests from
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private sector or large-scale users, reducing government capacity to
invest in the provision of other, less commercially relevant datasets
(Johnson et al., 2017). Additionally, this shifting focus towards the
private sector can also create an open data ecosystem where all users,
including from civil society, or the public sector, would need to make
a business case or demonstrate economic value for data to be opened
or provisioned in a specific way. Though data-providing govern-
ments can better meet the needs of specific user groups, this should
not come at the expense of service to other user groups, or the devel-
opment of unequal or selective pathways for data access.

Given the potential for government priorities to change, particu-
larly when it comes to open government policies and open data pro-
grams, there remains the possibility that data will cease to be open,
disrupting private sector use of open data (Johnson et al, 2017).
Though there is a tendency to view open data as a permanent resource
that will continue to be provided by governments, there is a possibil-
ity for the existence of open data to contract rather than expand.
Advocates of open data need to demonstrate returns in order to secure
more support and financing. This “impermanence” of open data
could be driven by government reaction to any number of local or
global trends, as well as a further retrenchment of government as a
direct service provider to citizens and the development of a consulta-
tive layer (Brabham & Guth, 201y) that enters to mediate connections
between government and data end user. Government policies and
actions change over time, and if open data is not deemed beneficial, it
may cease to exist. This permanence, or “online stickiness,” of data is
a key foundation in governing open data (Sunlight Foundation, 2010).
Absent the expectation that data are consistently available, use from
all sectors, whether private, public, or not-for-profit, will be restricted.
As such, open data becomes less “open” and less valuable if they are
not permanent.
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