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Abstract: This study provides a retrospective evaluation of the Nova Scotia Community Counts
program, a common platform where aggregated data from many sources mirrors what is
generally considered as government open data. The role of Community Counts as a data
infomediary added additional value for both data providers and users within information-
intensive open data ecosystems. While data literacy is a recurring issue in the open data world,
Community Counts should be considered a successful case for engagement with open data,
serving as a catalyst to improve data literacy. This study also reveals the importance of
harnessing the social benefits of open data, as it provides additional incentive for users to
engage in data, thereby increasing open data usage and allowing further value to be realized by
a more diverse base of users.
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1. Introduction

Open data consists of government data that is free for the public to access, use, modify, and share
(Bonina, 2013; Open Knowledge, 2015). The value of open data can be defined to include economic,
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social, political, and technical areas (Janssen et al., 2012). Economic benefits are often considered as
a main driver that encourages government open data, including reduction of data transaction
costs, economic growth spurred by data availability, job creation, and increased tax revenue
through improved efficiencies (Granickas, 2013). Other benefits include better service provisions to
meet individual and community demands, overall increased government transparency, and
advancing citizens’ rights to access of information (Zuiderwijk & Janssen, 2013; Veljkovi¢ et al.,
2014). Open data promotes governance that is “smarter, faster, and better” (Nam & Pardo, 2014)
and aligns with a trend seen around the world of moving towards a culture of greater government
openness and transparency. For example, in Canada, the Federal government launched an open
data portal alongside an Open Government Strategy with the objective to “maximize the release of
government information and data of business value to support transparency, accountability,
citizen engagement, and socio-economic benefits through reuse, subject to applicable restrictions
associated with privacy, confidentiality, and security.” (Treasury Board of Canada, 2012; Treasury
Board of Canada, 2014). This development is part of a wider drive in Canadian government to
open public-sector data, as open data portals have been established in many provinces and largest
cities (Roy, 2014; Currie, 2013). These initiatives show a growing trend of governments adopting
open data initiatives and open government policies.

As open data initiatives are emerging in diverse environments around the world, the
uniqueness in context of individual initiatives has resulted in a lack of standardization in both the
development and assessment of open data platforms (Caplan et al., 2014; Charalabidis, Loukis, &
Alexopoulos, 2014). As identified by Veljkovi¢ et al. (2014), assessment of open data programs is
important to ensure that goals are met and that continual improvements are made. Evaluating
open data programs can optimize their emerging and not yet fully known benefits, determine the
economic and social impacts of open data, improve the quality of open datasets available,
prioritize the availability of datasets, and provide justification for more open data to be provided.
Additionally, evaluation can provide important insight on the factors that lead to successful open
data initiatives. Calplan et al. (2014) synthesize various methods through which open data can
currently be assessed. Country-ranking open data assessments include initiatives such as The
Open Data Barometer (2015), which measures the progress of open data projects at the national
level in 77 countries around the world using indicators of open data readiness, implementation,
and impact. Similarly, the Open Data Index & Open Data Census assesses government progress on
making key datasets available for 70 countries. In 2013, the Open Data Index provided an overall
score of open data progress from measuring the technical and legal openness of various types of
datasets. The European PSI (2015) also measures the status of open data projects based on various
categories, including implementation of a PSI directive, practice of re-use, format, pricing,
exclusive arrangements, availability of local public service information, events and activities (The
European Public Sector Information Board, 2015). The OECD Framework suggests an analytical
framework for national open data portals with criteria similar to the Open Data Barometer and
Open Data Index (Ubaldi, 2013), but includes a focus on legal, technical, and organizational
openness. Although the framework has not been applied, this latter criterion supports the
importance of measuring the extent in which governments have empowered employees to adopt a
culture of openness.
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In deriving value from open data, focus is often placed on how third parties (i.e., those using,
not generating, the open data) enhance or add value to government open data. As open data is
often considered a potential driver of innovation and economic benefit, the role of open data users
such as government, citizens, businesses, entrepreneurs, non-profits, and other stakeholders, in
enhancing raw data, becomes an important area of study (Granickas, 2013; Veljkovi¢ et al., 2014).
These users of open data often occupy a position that can be termed an “infomediary”, that is, an
entity that uses open data produced by a government to deliver a service or information to a target
audience (Davies, 2010; Janssen & Zuiderwijk, 2014). In this way, an infomediary does not generate
open data, but rather extracts added value from it through manipulation, combination,
visualization, or analysis, creating information directed at a set of end users (Davies & Edwards,
2012; Janssen & Zuiderwijk, 2014). For example, businesses and entrepreneurs that use open data
to provide innovative products and services, including both technology applications and efficiency
improvements in systems, are acting as an infomediary (Granickas, 2013). Similarly, a community
group or NGO that uses government open data to prepare a report to its membership on a local
issue is acting as an infomediary. Without infomediaries, open data is often opaque and fails to
serve its purpose of providing value-add to the non-expert.

The goal of this research is to assess and reflect on the impact of ten years of government
provision of public information, in this case the Canadian province of Nova Scotia’s provision of
community-level statistics data and information though the Community Counts program, recently
closed due to budget reallocation (http://www.novascotia.ca/finance/communitycounts/). This
research aims to assess not only the program itself, but also to contextualize its role as that of an
open data infomediary, and provide a summary of the outcomes of the program that can serve as a
guide for the current generation of open data programs. We determine whether infomediaries play
a key role in enabling open data use and allowing society to recognize its full economic value.
With the variety of approaches to evaluating national-level open data programs, it is important to
recognize that much data provision, and especially data use, occurs at the local level. This case
study can provide a comparison to existing initiatives, add value to the emerging field of open
data assessment, and provide a deeper understanding of the role of open data infomediaries.
Assessment methods utilized throughout the analysis of this study also provide guidelines for
future assessment studies.

2. Case Study Description and Method

2.1. The Nova Scotia Community Counts Program

Nova Scotia Community Counts was a program administered by the Nova Scotia Department of
Finance and Treasury Board from 2005 until its recent closure in mid-2015 due to government
restructuring and reallocation of economic development resources. The objective of Community
Counts was to provide statistical information on Nova Scotian communities and 15 other levels of
geography, e.g., municipalities, school boards, district health authorities and watersheds. Nova
Scotia is Canada’s easternmost mainland province, with a population of approximately 942,700 in
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2014 (Statistics Canada, 2014). For over a decade, Community Counts provided a common
platform for data from many sources that mirrored what is generally considered as government
open data. Data on the Community Counts website was compiled from Statistics Canada,
Canada’s federal statistics agency, which includes the Census of the Population (1991-2011) and
National Household Survey (2011), Canadian Centre for Justice Statistics, Canadian Community
Health Survey, Labour Force Survey, and tax-filer data. The Census of the Population and the
National Household Survey are questionnaires compiled by Statistics Canada to construct a
statistical portrait of the Canadian population (Statistics Canada, 2015). The Census, a mandatory
questionnaire on demographics disseminated on a quinquennial basis to all Canadians, was
replaced by the National Household Survey in 2011 which is voluntary in nature! Data on the
Community Counts website was provided for free, and also derived from various sources within
the Government of Nova Scotia. An example of a Community Counts dataset can be seen in Figure
1 below. The figure illustrates population by five-year age group on the Cape Breton Region
Municipality of Nova Scotia. The Community Counts website also contained a tool called the Map
Centre, consisting of up to 40,000 maps that can be custom generated for users to view data and up
to 75 community assets.

Community Counts was used by government, business, community groups, non-profit
organizations, colleges and universities, and the broader public. It assisted users with activities
such as policy development, program evaluation, community planning, and decision-making.
Over Community Counts’ ten-year operation, many training sessions have been held across the
province, with over 500 individuals having taken Community Counts training and many more
accessing the website. As a single-point information source, it provided stakeholders with a
reliable source of data, accessible in a timely and efficient manner. Similar to other open data
initiatives developing across other Canadian governments, Community Counts provided an
information source that is open for the public to use, reuse, and redistribute without charge. To
evaluate the impact of Community Counts, an online user survey and key informant interviews
were conducted. Conclusions and recommendations resulting from the analysis were used to
assess the value and impact of Community Counts within its community of users.

' The Census short form, distributed to all households, requires a response about basic demographic
information for each member of the household: age, sex, and family structure. The former Census long
form, distributed to a 20% sample of all households, required responses to a range of questions -
aboriginal identity, citizenship and immigration, ethnicity, mobility, languages, religion, and visible
minorities. It was replaced in 2011 with the National Household Survey, which was distributed to a 30%
sample of all households, with a request to fill in voluntarily.
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Municipal View Breakdown (Click to View/Hide)

Country: Canada

Province: Nova Scotia

Regional Development Authority: Cape Breton County Economic Development Authority
County: Cape Breton County

Municipality: Cape Breton Regional Municipality

Table Charts/Graphs Help
n Export Table to Excel ':! Print This Page iﬁ' Select a New Dataset
Demographics
Population by 5-Year Age Groups
Cape Breton Regional Municipality
Click here to view the list of Communities that are included in this Municipality.
Display Data By
Year Range: 2001 t0 2011 ¥
Gender: Total r
2001 Census 2006 Census 2011 Census % Change

# %o # %o # % 2001 - 2011
Total Reporting 109,325 100.0 105,925 100.0 97,395 100.0 -10.9
By Age Group
0-4 yrs 5,195 4.8 4,535 4.2 4,065 4.2 -21.8
5-9 yrs 6,730 6.2 5,355 3.1 4,300 4.4 -36.3
10-14 yrs 7,740 7.1 6,760 6.4 4,960 5.1 -35.9
15-19 yrs 8,225 7.5 7,580 7.2 6,170 6.3 -25.0
20-24 yrs 6,315 5.8 6,270 5.9 5,885 6 -6.8
25-29 yrs 5,230 4.8 4,660 4.4 4,490 4.6 -14.1
30-34 yrs 6,015 5.5 5,215 4.9 4,420 4.5 -26.5
35-39 yrs 7,850 7.2 5,975 5.6 5,065 5.2 -35.5
40-44 yrs 9,025 8.3 7,895 7.5 5,735 5.9 -36.5
45-49 yrs 8,210 8.2 9,010 8.5 7,615 7.8 -14.5
50-34 yrs 8,425 7.7 8,905 8.4 8,740 9 3.7
55-50 yrs 6,480 5.9 8,425 & 8,610 8.8 32.9
650-64 yrs 5,685 5.2 6,550 6.2 7,850 8.1 38.1
65-69 yrs 4,970 4.5 5,455 51 5,940 6.1 19.5
F0-74 yrs 4,245 3.9 4,560 4.3 4,705 4.8 10.8
75-79 yrs 3,605 3.3 3,575 3.4 3,605 3.7 0.0
80-84 yrs 2,605 2.4 2,685 2.5 2,585 2.7 -0.8
85+ yrs 2,040 1.9 2,510 2.4 2,660 2.7 30.4

Figure 1: Example of Community Counts’ datasets illustrating population by five-year age group

2.2. Data Collection

The Nova Scotia Community Counts User Survey was disseminated to all 270 of its registered past
and present users who have participated in Community Counts training since 2011, and does not
include any anonymous users of the website, users who received training prior to 2011, or users
who did not leave a valid email address. This pool was comprised of those Community Counts
users that worked for various levels of government, community organizations, established private
sector businesses, and active non-profits. In this way, the potential pool of respondents could
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differ greatly from the much larger general population of Nova Scotia, and those that accessed
Community Counts anonymously, in that the respondent pool would be more likely to have skills
and training in data use, or be required by their employment to interact with data on a regular
basis. The survey was sent out by email three times over the course of October 2014 to January
2015, in which users were asked to respond on a voluntary basis. Of the total sampling frame of
270 Community Counts users, 29 users responded (10.7% response rate). Responses from the entire
sample were tracked. The second and third round of responses served as reminders to those who
were already contacted from the initial sample. After the third round, a final reminder was sent
with the deadline for completion of January 30, 2015. In addition, during the key informant
interviews, interviewees who did not fill out the survey were reminded to do so. Upon collection
of all survey responses, qualitative and quantitative data coding was conducted to generate insight
on trends between users of various sectors, types of work, type of projects conducted, types of
datasets used, and other sources of statistical data used.

Subsequently, 16 key informants were selected from Community Counts users to participate in
follow-up interviews. Some informants were selected from the Nova Scotia Community Counts
User Survey who indicated willingness to participate in an interview. Others who did not
complete the survey but worked closely with the Community Counts program in the past were
contacted personally to ask to participate in the interview. All interviewees were located within
the province of Nova Scotia, either employed in the public sector or for non-profit organizations.
For example, one interviewee was employed as Geographic Information System (GIS) Officer for
the Province of Nova Scotia’s Department of Community Services. Another worked as a Public
Health Officer for the Public Health Agency of Canada. Interviewees” work ranged from program
planning in health, rural, housing, and social justice fields, to providing information to the public,
research, mapping, and GIS. A full description of the type of work taken on by each of the
interviewees can be found in Appendix I below. Analysis from these interviews provides greater
depth and insight to the value of the program. The interview was semi-structured in nature, in
which the same set of questions was posed towards all informants. The interview questions can be
found in Appendix II below.

Due to the voluntary nature of the survey, responses will contain bias. These biases include
convenience sampling bias, voluntary response bias and undercoverage, which should be noted
throughout the analysis in this report. Bias may result from convenience sampling, as the survey
was only sent out to the 270 Community Counts users who participated in Community Counts
training in the past, not to anonymous users of the website. Community Counts training involved
employees from the Nova Scotian provincial government traveling to various communities
throughout the province, hosting workshops that introduced interested individuals to how to
access, use, and interpret data and maps provided on the Community Counts website. Typical
participants at these training sessions were government workers at various levels (town/city,
regional, provincial), but also non-governmental organization and community workers, private
sector workers, students, and citizens. Voluntary response bias may be present in the analysis, in
which users with strong opinions on Community Counts may be overrepresented. Undercoverage
may also be present, as the sample of respondents may not be proportionately representative of
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the population. For example, the sample of respondents contains a higher proportion of Provincial
Government workers compared to the proportion of Provincial Government workers in the overall
user population. Thus, insight from users in other sectors may be underreported. Within the key
informant interviews, bias may be present due to convenience sampling. Interviewees who had a
strong relationship with Community Counts were chosen within a larger subset of the program’s
users.

3. Results

3.1. Survey Results: Description of the Community Counts User Base

Of the 270 identifiable users have participated in Community Counts training workshops from
2011 onwards, 29 responded to the online survey. Users were classified by the following sectors:
Provincial Government, Municipal Government, Business, Non-Profit, and Other. Of the 29
respondents to the Community Counts Survey, 19 (61%) work for Provincial Government, 3 (10%)
for Municipal Government, 3 (10%) for Business, 4 (13%) for Non-Profit, and 2 (6%) for Other as
seen in Figure 2 below.

Community Counts Users by Sector

Government, Provincial [N 19
Government, Municipal [l 3
Business 3
Non-Profit | 4
Other [ 2
6 5 10 15 20

Number of Users

Figure 2: Community Counts Users by Sector, n = 29

Users were then classified by the following types of work: Policy Analysis & Development,
Statistics, Land Use Planning & GIS, Consulting, and Administration. Of the 29 respondents to the
Community Counts Survey, 18 (62%) work in Policy Analysis & Development, 6 (21%) in Statistics,
3 (10%) in Land Use Planning & GIS, 1 (3%) in Consulting, and 1 (3%) in Administration as seen in
Figure 3 below.
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Community Counts Users by Type of Work

| | |
Policy Analysis & Development [N 18
statistics ([N ©

Land use planning & GIS 3
Consulting [l 1

Administrative ] 1

0 5 10 15 20

Number of Users

Figure 3: Community Counts Users by Type of Work, n = 29

Next, an analysis of projects conducted using Community Counts was done to determine the
data used within the website. Survey respondents collectively used Community Counts for a total
of 32 projects. Projects were classified into types according to qualitative descriptions provided by
survey respondents: Economic, Ethnic, First Nations, Health, Household, Political, Social, and
Unspecified. Of the 32 projects recorded by survey respondents, 3 (10%) were Economic, 3 (10%)
were Ethnic, 1 (3%) was First Nations-based, 7 (22%) were Health-based, 2 (6%) were Household-
based, 1 (3%) was Political, 7 (22%) were Social, and 8 (25%) were Unspecified as seen in Figure 4
below.

Community Counts Project Types

I
I 3

First Nations 1
Health {_ 7

Household

|
Economic I— 3

Ethnic

Political 1
Social (I 7
I I I
I 5
| | | |
0 2 4 6 8 10
Number of Projects

Unspecified
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Figure 4: Community Counts Project Types, n = 32

Economic projects recorded by respondents were related to job-creation, employment and
investment. Ethnic projects were related to programs for specific cultural or racial groups, such as
African Nova Scotians, and tailoring to ethnic demographics in general. Health projects were
related to childcare health screening, primary health care, disease, municipal physical activity
programs, pharmacare, and infant health. Political projects were related to electoral district
planning. Social projects included projects on community planning, rural area planning, youth
development and sexual violence prevention. First Nations projects were related to planning
specifically for First Nations ancestry-identified individuals. Household projects were related to
housing needs and indexes on housing. Unspecified projects recorded by respondents lacked
specific details.

An analysis of the types of datasets used in Community Counts was done to provide another
perspective on data used within the website. Datasets were classified into subject type:
Demographics, Education, Environment, Health, Households, Income, Labour, Production,
Resources, Social and Unspecified. Examples of Demographics datasets include Population by
Selected Age Groups, Migration Estimates by Gender and Age Group, Visible Minorities by Age
and Gender, among others. Examples of Production datasets include Aquaculture Employment by
Species of Fish, Business Location Counts, amongst others. Of the 76 datasets used by survey
respondents, 26 (24%) were from Demographics, 7 (9%) were from Education, 1 (1%) was from
Environment, 6 (8%) were from Health, 3 (4%) were from Households, 9 (12%) were from Income,
4 (5%) were from Labour, 2 (3%) were from Production, 1 (1%) was from Resources, 5 (7%) were
from Social, and 12 (16 %) were Unspecified as seen in Figure 5 below.

Type of Dataset Used

Demographics l# 26
Education |Immmmaas 7

Environment ] 1
Health _— 6
Households {_ 3
Income ] 9
Labour __ 4
Production | 2

Resources (M 1
Social [N 5

Unspecified I 12

0 5 10 15 20 25 30

Number of Datasets Used
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Figure 5: Type of Dataset Used, n = 76

3.2. Interview Results

An analysis of the interviews was then conducted to determine the overall uses, benefits, impacts,
and value derived by Community Counts users. Key Informants were asked how they use
Community Counts in their work. Uses of Community Counts were classified into categories
ranging from asset mapping, cross-referencing, communicating information, gathering
information, providing services, community engagement, determine economic value of assets,
graphics, contribute data to the Community Counts program, determine economic value of assets,
decision-making, refer other users to statistical data, and land use planning.

Table 1: Uses of Community Counts

Percent of
Uses Responses*
Asset Mapping 17%
Communicating Information 13%
Cross Referencing 13%
Gathering Information 13%
Providing Services 10%
Community Engagement 7%
Graphics 7%
Contribute data to Community Counts
program 7%
Determine Economic Value of Assets 3%
Decision-making 3%
Refer Users to Data 3%
Land Use Planning 3%

*Total number of responses, n =16

Table 1 above shows the range of tasks conducted by informants using Community Counts. The
program is most frequently used by informants for asset mapping, communicating information,
cross-referencing, and gathering information.

Next, key informants were asked to specify the benefits and impacts resulting from their use of
Community Counts. Intended benefits of the program were to provide easy access to social and
economic data, allowing communities to map a big picture of themselves and compare it with
other communities. In particular, the program aimed to support evidence-based decisions by
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governments and organizations, particularly related to the health and well-being of Nova Scotians
and to developing sustainable communities. Intended versus actual benefits of the program can be
observed in the interviewees’ responses. After all interviews were conducted, the responses were
classified into categories which included: Economic, Social, and Technical, and further broken
down into subcategories as seen in Table 2 below.

Table 2: Benefits, Impacts and Value derived from Community Counts

Type of Benefit Eiz;e:rtsoefs*
Economic
Time Saved 24%
Money Saved 6%
Mapping Service 6%
Graphics for Presentations 4%
Social
Local-level Information 20%
Improved Data Literacy 8%
Population Data 6%
Proof of Evidence 6%
Socio-Economic Factors 2%
Technical
Central Source of Data 10%
Reliable Source of Data 6%
Accessible Source of Data 1%

*Total number of responses, n = 16

Table 2 shows the range of benefits stated by informants. Community Counts” provision of the
Map Centre is classified as an economic benefit as it saves users from paying for other data sources
and services that require a fee. Local-level information is a social benefit as it helps with policy-
making or planning decisions. Improved data literacy is a social benefit as it results in more
productive policy discussion around the data. Population data is also a social benefit as data on
targeted groups provides useful information on certain demographics. The most frequently stated
benefit of Community Counts is time saved. The second most frequently stated benefit of the
program is providing local-level information that cannot be found elsewhere. In addition,
informants were asked to quantify the benefits of Community Counts. Limited responses were
given on the concrete numerical value of Community Counts. Table 3 below captures the
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responses of the few users who were able to provide a quantitative value to their use of the
program in terms of time saved.

Table 3: Time Saved Using Community Counts

*Percent of
Duration Responses
Up to a full day 20%
Half the time 20%
Unspecified 60%

*Total number of responses, n =10

Of the ten users who indicated “time saved” as a benefit of using Community Counts, two
users stated that Community Counts saved up to eight hours of work on research, and two users
stated that the program was able to reduce work time in half. Six users did not specify numerically
the amount of time saved with the program. No users were able to specify the amount of monetary
benefits derived through using Community Counts, though saving staff time would likely have an
impact on improving productivity. Thus, an analysis could not be provided on the monetary value
of using Community Counts.

3.3. Sector Study Summaries

Sector studies were drafted from nine of the key informants to provide greater depth in responses.
Table 4 below shows a summary of the Community Counts interviews. Key informants were
selected based on a diverse range of work, including map-making, program planning, capacity
building, policy development, research, and public engagement. These sector studies also expand
upon informants’ uses of Community Counts, in which asset mapping, gathering information,
community engagement and communicating information were main uses. These sector studies
illustrate specific examples of the main benefits derived from Community Counts as seen in the
table below. Time saved was a benefit of the program as many users were able to use available
data rather than compile data from scratch. One user saved time by directing stakeholder inquiries
on statistical data to Community Counts, compared to spending their own time answering the
request. Local-level information was a benefit as users were able to compare resources available in
one community versus another, or compare information from one’s own jurisdiction with others
across the province. Furthermore, the sector studies provide insight on the types of stakeholders
who benefit from Community Counts. Responses ranged from internal stakeholders such as senior
managers, program planners and other staff, as well as external stakeholders such as individuals
on community committees, and targeted audiences for which the respective programs are meant to
serve.
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Table 4: Community Counts Sector Study Summaries from Key Informant Interviews

Role Job Description Uses of Community Counts Benefits of Community Counts Who benefits
GIS OFFICER, Makes maps to help ASSET MAPPING (e.g., to build TARGETED POPULATION DATA, LOCAL- | SENIOR
DEPARTMENT OF policy-makers decide | new office boundaries matching | LEVEL INFORMATION, BETTER- MANAGEMENT,
COMMUNITY where to allocate existing Community Counts INFORMED DECISION-MAKING, PROGRAMMERS
SERVICES, funding (e.g., to boundaries for the purpose of ACCESSIBLE SOURCE OF DATA AND PROGRAM
PROVINCIAL minority groups, for extracting reliable statistics), STAFF, THE
GOVERNMENT social assistance, etc.) | (GATHER INFORMATION (e.g., on GENERAL PUBLIC
department assets to discover
their proximity to specific
geographic boundaries)
HEALTH Forecasts and GATHER INFORMATION (e.g., TIME SAVED, RELIABLE SOURCE OF DECISION-MAKERS
ECONOMIST, predicts costs for demographic statistics on health | DATA, LOCAL-LEVEL INFORMATION, IN THE
DEPARTMENT OF various healthcare jurisdictions) GRAPHICS, ACCESSIBLE SOURCE OF DEPARTMENT
HEALTH AND programs. DATA
WELLNESS,
PROVINCIAL
GOVERNMENT
PROGRAM Outreach work to ASSET MAPPING (e.g., justice LOCAL-LEVEL INFORMATION, PROOF NON-PROFIT
COORDINATOR, support and build centers, resources for youth, OF EVIDENCE (i.e. for non-profit GROUPS
DEPARTMENT OF capacity of the non- churches, etc.) groups who use the data in SUPPORTED BY
COMMUNITY profit sector. proposals written to government) GOVERNMENT
SERVICES, DEPARTMENTS
PROVINCIAL
GOVERNMENT
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EPIDEMIOLOGIST, Develop community GATHER INFORMATION (e.g., TIME SAVED, CENTRAL SOURCE OF BUSINESS
FEDERAL PUBLIC health profiles and access statistics to support the DATA, VISUAL OF MULTIPLE SOCIO- PLANNERS,
HEALTH AGENCY support programs of | development of community ECONOMIC FACTORS (i.e. for better COMMUNITY
health district snapshots), COMMUNICATING context of causal factors to health for | HEALTH BOARDS,
authorities. INFORMATION (e.g., fulfill policy-making), POPULATION DATA DISTRICT HEALTH
information requests from (useful to apply population rather AUTHORITY
stakeholders) than individual approach in public QUALITY TEAMS,
health) DIRECTOR OF
PUBLIC HEALTH,
MINISTRY OF
HEALTH SENIOR
MANAGEMENT,
AND RESEARCHERS
MUNICIPAL Public Relations for Refer external users to statistical | TIMESAVED (e.g., can direct local STAFF WITHIN THE
PLANNER, Land Use Bylaw, data, land use planning (e.g., inquires to Community Counts MUNICIPALITY,
MUNICIPAL meet with predict success or failure of instead of creating the data from POLITICIANS
GOVERNMENT community groups to | proposed land use plans), gather | scratch), LOCAL LEVEL INFORMATION | WITHIN THE
communicate information (e.g., municipal (e.g., can compare own municipality | COMMUNITY, AND
legislative impacts. population growth research) with others across the province) THE GENERAL
PUBLIC
PROGRAM Address youth gun ASSET MAPPING (e.g., to map PROVIDING MAPPING SERVICES, CLIENTS, STAFF,
COORDINATOR, violence through incidents of violence and LOCAL-LEVEL INFORMATION (e.g., to COMMITTEE
COMMUNITY JUSTICE | community determine resource gaps to meet | compare resources available in one MEMBERS WHO
ORGANIZATION mobilization and needs of clients) community versus another) PROVIDE INSIGHT
education. ON VIOLENCE
WITHIN THE LOCAL
AREA
RESEARCH & Determine GDP value | DETERMINE THE ECONOMIC PROVIDING MAPPING SERVICES, TIME DEPARTMENT
STATISTICS OFFICER, | of culture in the VALUE OF ASSETS (i.e. research SAVED (i.e. no longer required to MEMBERS,
DEPARTMENT OF province, research the | GDP figures for culture based physically look up individual RESEARCH AND
COMMUNITIES, importance of culture | on Community Counts Map cultural assets in the province) GOVERNMENT
CULTURE & to citizens. Centre feature and other RELATIONS
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HERITAGE, sources)
PROVINCIAL
GOVERNMENT
PoLIcy Writing and research | COMMUNICATING INFORMATION | PROOF OF EVIDENCE (e.g., provides LocAL
CONSULTANT, for a report on the (e.g., used Community Counts’ factual support for policy COMMUNITY
REPORT ON province’s state of data as proof of evidence for the | recommendations), DATA LITERACY, MEMBERS
PROVINCIAL economic well-being. | report), COMMUNITY TIME SAVED (i.e. cuts down research
ECONOMIC ENGAGEMENT (e.g., used time in half)
DEVELOPMENT Community Profiles to obtain
local context of communities for
hosting public engagement
sessions)
HEALTH PLANNER, Plan and evaluate PROVIDING SERVICES (i.e. health TIME SAVED (e.g., eliminates need to | HEALTH BOARDS
DISTRICT HEALTH health services for care services appropriate for the | create own geographic boundaries), | AND VOLUNTEER
AUTHORITY primary care. demographic) , COMMUNITY RELIABLE SOURCE OF DATA, PROOF OF HEALTH
ENGAGEMENT (i.e. to show EVIDENCE (e.g., provide support COMMITTEES WHO
stakeholders the demographic when community members inquire | REPRESENT THE
context for decision-making), about the district’s decisions) COMMUNITIES

GRAPHICS
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4, Discussion

4.1. Government Support of Open Data Delivery and Use

While it is not necessary for open data provision to be a component of a broader open government
policy, Francoli (2011) discusses the importance of open governance for open data delivery.
Governments should look towards not only releasing information but also meeting goals of
openness, sharing, collaboration, and transparency. A critical component of this is ensuring that
data released is appropriate for a specific audience of users. This contrasts the potential for open
data to serve as a “digital distraction” from open government (Yu & Robinson, 2012; Johnson &
Robinson, 2014), with the release of superfluous, or low-value data at the expense of high-value
data in demand by users. Drawing from lessons learned in the Community Counts experience, we
consider key ways in which government can support the actual use of open data, as opposed to
simple data provision. This represents a maturation of the open data provision model, where
governments take a more activist stance (Sieber & Johnson, 2015). Specific actions taken by
Community Counts include; initiating community engagement on open data use, awareness of
open data across the organization, and building the platform using a collaborative approach.

4.1.1. Community Engagement

Evidence from Currie (2013), and Sieber & Johnson (2015) demonstrate that strong community
engagement between government and citizens contributes to data use empowerment. Data use
empowerment is evident when citizens utilize the data from the open data platform, and then
want to contribute to improving a component of the data provisioning system, for example, by
suggesting corrections to data or requesting new datasets (Davies, 2010; Currie, 2013; Johnson,
2016). Community engagement is important to open data use, as citizens bring local-level
knowledge and insight into grassroots data usage to government open data programs.
Engagement from government to citizens can take the form of both online and offline outreach
(Howard, 2012). A common form of online engagement is utilizing social media, such as Twitter or
blogs, to allow citizens to ask questions, request data, and discuss improvements to the open data
platform. A common form of offline engagement is involving the local community in developing
the interface and tools for an open data program in events such as hackathons and app contests
(Davies & Edwards, 2012; Currie, 2013; Johnson & Robinson, 2014). While Community Counts did
not directly engage citizens in these types of activities to enhance the open data provisioning
system, it did demonstrate community engagement by acting as an infomediary, taking raw data
and producing more accessible community statistical profiles and output, such as maps. Opening
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data has many challenges for both data providers and data users (Magalhaes et al., 2013),
especially as massive amounts of data are released at once, with varying levels of quality control
and completeness (Sieber and Johnson, 2015). The quantity and inconsistency of data release, along
with other technical barriers of data formatting, can limit the common citizen from making
valuable use of the data. Thus information intermediaries - or “infomediaries” - are useful in
coordinating the exchange of data between data providers and users and in establishing an
effective open data system (Magalhaes et al., 2013; Janssen & Zuiderwijk 2014).

4.1.2. Cross-Organizational Support

Evidence from Currie (2013), Nam & Pardo (2014), and Janssen & Zuiderwijk (2014) demonstrate
that cross-organizational support contributes to greater availability and accessibility of data for
users. Cross-organizational support occurs when employees in multiple departments supply a
diverse range of data to a single organizational open data platform. To foster cross-organizational
support, employees across departments should be aware of the importance of open data and its
application within their particular mandate as well as the potential to reach out to citizens.
Education would enable representatives from each department to understand how to contribute
data produced by their department and develop a policy to address open data requests from
citizens. This case study of Nova Scotia Community Counts provides evidence on the impact of
cross-organizational support towards enabling an open data program. Support and initiative for
Community Counts came from various departments across the province of Nova Scotia, including
the Departments of Health and Justice, who were the first cross-organizational bodies that
requested the use of Community Counts for the publicizing of data and contributed financial
resources to do so (M. Shookner, personal communication, January 19, 2015). The ability of these
agencies to develop internal mechanisms to contribute departmental data played a key role in the
success of Community Counts, and supported its ability to provide data for a diverse range of
users. Feedback from these departments provided insight on additional data that users preferred
to see on the website.

Cross-departmental support could help raise awareness of open data within the government,
build capacity so that it meets the technical needs of the external community, and help users
understand the value of open data. Furthermore, in Nam & Pardo’s research (2014) on
Philadelphia’s Philly311 system, a citywide initiative that involves the compilation of non-
emergency data onto a single platform, cross-organizational support was utilized to write service-
level agreements. The service level agreements are contracts to determine the deadlines and
quality of data expected to be delivered by staff to external clients. By drafting the agreements in a
cross-organizational fashion, individuals from different departments were able to gain awareness
of the roles of other departments. This fostered better customer service provision as individuals
from all departments could respond more efficiently to information requests or direct information
requests appropriately and ultimately contributed to better management of the initiative. These
case studies illustrate the importance of cross-department collaboration and demonstrate that it
plays a role to support open data use.
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4.1.3. Collaborative Culture

Community Counts maintained an approach of utilizing collaborative efforts to improve the
program. While other open data initiatives have benefited from private-sector partnerships,
technical, and financial support, Community Counts maintained an informal network of support
across various departments and with Community Counts users. By maintaining friendly
connections with users, offering free training, providing personal assistance for users who run into
problems, and obtaining continual feedback from users, Community Counts delivered high
quality service to its users. This was a main contributing factor in how Community Counts not
only released statistical data but also empowered users to incorporate data into their work.
Overall, these three attributes of community engagement, cross-organizational awareness, and a
collaborative culture can help open data programs empower more data users to understand and
value open data programs beyond simply delivering data (Bartenberger & Grubmiiller, 2014).

4.2. Infomediary Role of Community Counts

Although much has been done to release datasets and to create technological applications to use
data, members of the general public, specifically from the non-technical community, are generally
unaware of open data (Currie, 2013; Roberts, 2012; Roy, 2014; Wadud, 2014). Data literacy, which is
the understanding of how to access and use open data to create information, has not kept up with
the rate of data release. This undermines the social benefit of allowing the public to access and re-
use data, possibly restricting the continued expansion of open data programs, as broad-based
value may not be easily identified. As Roy (2014) mentions, open data will not be adopted unless
the public at large understands its value.

A recurring theme throughout the analysis of Community Counts” uses and benefits is that the
program assisted individuals in finding and using data in a meaningful way. Thus, Community
Counts played a role in promoting data literacy, acting as an infomediary by gathering
government information and presenting it in a way that is usable and comprehensible to others.
The release of data in its raw form is often opaque to the non-expert, acting as a barrier to data use.
Magalhaes et al. (2013) state that information systems should be modelled on interdependent
“ecosystems”, which not only include providers and users of data, but also innovators who
provide services for data interpretation. As presented by Janssen & Zuiderwijk (2014),
infomediaries generate added value to information-intensive business models for both the
providers of data and the users of data, benefiting citizens, businesses, and public bodies
(Magalhaes et al., 2013). They do so by aggregating information, matching supply and demand of
data, and being trusted agents (Janssen & Zuiderwijk, 2014). Janssen & Zuiderwijk (2014) also
mention the role of infomediaries in several more specific ways, including ensuring ease of
visualizing information, promoting the ability for users to add content, aggregating information
from multiple sources, providing comparisons of various assets, and searching and processing
information.

Community Counts has played an infomediary role, taking raw data and transforming it into
information, and supporting a community of users. This role has been realized by 1) providing
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data tailored to the local community, 2) by allowing users to compare data between jurisdictions,
3) by helping non-statistical users engage in discussion over the data, 4) by serving as a central,
reliable, and accessible source of data, and 5) by working collaboratively with stakeholders to meet
new data requests. By providing data tailored to the local community, users across sectors from
the provincial health care sector, municipal planning, and policy development, have found the
program equally useful or more useful than sources that only provide national or provincial-level
data. Users were able to gain a local context of the community and find a variety of specific
information on health, education, income, and others tailored to local communities. Second, by
enabling access to data not only on one local jurisdiction but to all jurisdictions across the province
on 16 geographic levels, users could compare data from jurisdiction to jurisdiction in a
standardized way. This provides consistency and better data comprehensibility, compared to
aggregating data from multiple sources, in which errors may occur. Third, Community Counts
presented data in a variety of formats, which helped non-technical users engage with data. With
tables, maps, charts, and policy-specific visuals, users with non-technical backgrounds could
interpret the data and adapt the information for their own use. Key informant interviewees
mentioned that community members engaged with governments, who would often discuss an
issue based on emotion with a bias from their own industry perspective, could use Community
Counts to approach discussions with a more objective and fact-based point of view. Fourth, by
serving as a central, reliable, and easily accessible source of statistical data, Community Counts
helped users save time and money, thus incentivizing data use with economic benefits. Finally, the
Community Counts” administrative team maintained a connection with users, offers free training,
providing personal assistance for users to access data and responded to inquiries about data
availability. By meeting individual requests and educating a range of users from various sectors
and industries to use data, the Community Counts program promoted data use for a wide range of
individuals and organizations, beyond those technically adept enough to access raw open data
directly.

While data literacy is a recurring issue in the open data world, Community Counts presented a
successful case for engaging the wider community, serving as a catalyst to improve data literacy.
The analysis summarized in this paper demonstrates the additional value and benefit derived
when users are engaged in utilizing public information sources. By serving as a central and reliable
source of statistical data, providing data tailored to the local demographic, allowing users to
compare data between jurisdictions, and formatting data in a way that allows non-statistical users
to engage in discussion over the data, these benefits have translated to savings in time and money.
This study reveals the importance of harnessing the social benefits of open data, as it provides
additional incentive for users to engage in data, thereby increasing open data usage and allowing
further value to be realized by a more diverse base of users.

5. Conclusion

This research aims to assess the role open data infomediaries play in enabling open data use,
recognition of its full economic value, and provide a summary of the outcomes of the Community
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Counts program. Given the recent closure of the Community Counts program, it is an appropriate
time to reflect on the lessons that can be learned from a decade of providing open data, and what
signals the success of Community Counts can send to other government open data programs.

The Nova Scotia Community Counts program was successful in fostering a collaborative
culture with users and building capacity through cross-organizational support and providing free
statistics training. Many government open data programs focus on the release of datasets and
engagement of technical data users who can make use of raw data, compared to in-house
processing, analysis, and interpretation of data. By only engaging a technical audience, a large
fraction of potential users - consisting of the members of the non-technical community - can be
overlooked. A collaborative culture in which feedback is continually obtained to determine user
needs is critical to engaging a wide array of individuals from the non-technical community.
Conducting a user survey and interviews for this study has demonstrated the benefit of outreach
and obtaining feedback. As illustrated by the responses in the interviews, the main benefits of the
Community Counts program were time saved, provision of local-level information, a central
source of data, improved data literacy, provision of targeted population data, and proof of
evidence to support decision-making. These responses show what users are looking for and how
to better meet a wide array of diverse user needs. Furthermore, through the in-person interviews,
users were able to provide valuable constructive feedback on improvements to the types of data
and formatting that could be made to the website.

The approach used in this study, a user survey and key informant interviews, provided insight
on the qualitative benefits of open data within a specific regional context. This stands in contrast to
open data valuation studies, such as the approach of the Open Data 500 (The GovLab, 2016a), to
match data provided by governments around the world with specific sectors and industries. This
matching approach provides a high-level view of how open data is being shared, but ignores many
of the contextual factors that drive specific cases where open data has been employed to good
effect. These qualitative benefits are economic, social, and technical in nature, and include the
diverse ways in which individuals use open data, from program planning to addressing
information requests. Evaluating benefits in a qualitative manner is a key method of analyzing the
value of open data and may be best captured through descriptive reports, such as through the
sectoral case studies as illustrated above in Table 4. Qualitative benefits should be assessed
according to indicators and categories established by international open data standards in order to
ensure all types of benefits are captured appropriately. For example, the benefits of Community
Counts are grouped similar to the categories listed by the Open Data Barometer (2015), including
economic, social, and technical categories, which follow the economic impact category (including
economic growth, government efficiency) and social impact category (transparency and
accountability, inclusion of marginalized groups). Similarly, recent studies by The GovLab (2016b)
to build a library of case studies of open data impact from around the world supports our
approach to valuing open data from a local implementation perspective.

Limitations of this study include that convenience sampling was present, in which interviewees
were selected based on those who used Community Counts data frequently. Furthermore, only a
small sample of total Community Counts users responded to the survey. Undercoverage may also
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be present, as the sample of respondents contains a higher proportion of Provincial Government
workers compared to the proportion of Provincial Government workers in the overall user
population. The scope of current research on open data use is also generally limited to qualitative
case studies or high-level surveys. More research must be done to understand the quantitative
benefits to open data, such as time and money that has been saved through a specific instance of
an open data program. Capturing these values would require a more detailed analysis, for
example, by comparing the production time of work with and without open data for individual
open data users. A baseline measure of the economic value of open data can then also be captured
through multiplying the open data user’s hourly salary (or reasonable estimate if volunteer labour)
with the number of hours of time saved. Other means of analyzing quantitative benefits include
the number and range of applications developed using open data and the usage rate of these
technical applications by the public or other data users. Furthermore, these benefits can be
measured by tracking the number of individuals who use the open data platform, data downloads,
number of users who attend public engagement events, and benchmarking progress from year-to-
year.

Overall, the open data movement can benefit from the lessons learned evaluating the
Community Counts case study. Significantly, Community Counts acted as a data infomediary, that
is an entity that takes raw government open data (in this instance largely from federal and
provincial sources) and adds additional value for users who are not technically savvy enough to
tap into the sources of raw data. These users cover a broad range, from professionals working for
government (such as the survey sample) to the broader citizenry. While the non-technical audience
is often overlooked in favour of a technical audience use of open data, the use of an infomediary
program, such as Community Counts, to engage and tailor resources to a non-technical audience
can increase open data usage and allow further value to be realized in the open data sphere. The
closure of Community Counts, despite notable areas of benefit for the user community, speaks to a
lack of recognition on the part of government of the value of open data, and the difficulty that
open data advocates may have with pointing to specific instances of value or program success. The
lack of easily identifiable indicators of open data value means that more potentially time-
consuming methods, such as those presented in this research, are required to assess the value of a
specific program, and communicate this value to open data stakeholders. For other public agencies
currently delivering open data, we recommend a serious look at developing rigorous assessment
metrics and establishing a strong rapport with open data decision-makers to make program
decisions based on evidence of value generated through open data provision.

Appendix | - Interviewee’s Type of Work

Program Planning:
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e Plan and evaluate Health services

e DPolicy consulting, plan and evaluate Rural and Coastal services

e Plan and evaluate programs, requests, and business plans related to Housing
services

e Plan and evaluate Social services for violence prevention

e Plan and Evaluate Justice programs

Provide Information to the Public:

e Provide information to external parties as requested

e Address data requests from Justice Enterprise Information Network

e Annually release provincial and territorial data and perform the analytics for
economic value of culture

e Fulfill information requests from staff in public health and the broader health

system

Capacity Support:

e Provide support for policy advisors

e Support the Non-Profit sector

Research:

¢ Determine GDP value of culture, research on the importance of culture to Nova

Scotians

Geographic Information Systems:

e Make maps for Community Services

e GIS & Data Analysis, custodian of data

Appendix Il - Semi-Structured Interview Questions
Empirical Survey of Open Data Users ...or... Who uses Community Counts and for what?
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Key Informant Interview
January 26, 2015

Thank you for agreeing to participate in this follow-up interview to the Community Counts
Users Survey. The purpose of this interview is to learn more about how you use Community
Counts and the benefits that you derive from using it. We plan to develop several case studies
from these interviews that would be used to inform future development of data and features, as
well as informing senior policy makers about the benefits Community Counts provides to Nova
Scotians as a public information resource.

1. Name of key informant
2. Organization
3. What sector do you work in? (Could be paid or volunteer work)

a. Academic

b. Business Sector

c. Community/Non-profit ___
d. Government: Federal ___ Provincial ___ Municipal ___ Crown agency ___
e. Other

4. What kind of work do you do?

5. How long have you been using Community Counts?

More than 5 years ____ 3-5years __ 1-2years ___ lessthan1year__

6. How often do you use Community Counts?

Daily _~ Weekly ___ Monthly _ Occasionally_

7. What do you use Community Counts for?

8. What benefits/outcomes/impacts have you noticed using data from Community Counts?
9. Who has benefited from your use of Community Counts?

10. Can you say what value you place on these benefits/outcomes/impacts? For example,

dollar value, time saved, funding secured? [There may be others.]

11. Do you have any additional comments?
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