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Executive Summary

There is a large amount of discussion in the literature abmatrt cities where the focus of the dis-
course is on gathering and analyzing real-time data fronrtpimanes or other sensors to support public
services such as vehicular traffic flow and utility consumptor to infer human behaviour. There does
not appear to be any discussion of ‘socially’ smart citiegekelthe focus is on using citizens as ‘smart
sensors.” Here the citizens’ interactions with a commusiggrvices are captured in a timely fashion
to derive socio-economic indicators about charactessifcthe population relevant to sectors such as
education, food security, health, housing, communityipi@dtion, community safety, income levels
and government and to use those as a basis for monitoring aaitymvell-being or the effectiveness of
government, social service and economic policies desigmptbduce community improvement.

This paper provides the motivation for and description abemunity-level socio-economic indica-
tor system to support the socially smart community. Theesgswill accept timely indicator base data
from many different community sources and operate on thatuking various software tools and maps.
The data can be combined in various ways to show single itaigand relationships among indicators.
In addition, multiple layers of data can be displayed on a siagwing various geographic relationships.
An initial version of this approach and related system tdemblcommunity-level social and economic
data and display appropriate socio-economic indicatoikevpinotecting individual privacy, is being de-
ployed in a mixed urban-rural community in Southwesternabiof Canada. The web site can be found
at myPerthHuron.ca.



1 Introduction

“Change is not merely necessary to life - it is life.” - Toff[@4]. How do21%-century communities mea-
sure, analyze and react to the constant socio-economigehadapt their social and economic structures,
services and policies to cope with this change and measeaiienthact of such adaptation?

There is a large amount of discussion in the literature abmart cities, Internet of Things (IoT) and
related infrastructure and data gathering [6, 4, 8, 9]. H@wé¢he focus of this discourse appears to be on
gathering and analyzing real-time data from smartphondso#rer sensors where the data is used in public
services such as vehicular traffic flow, impact of weathacking population movement to infer human
behaviour [9] and utility consumption as well as inferringnian behaviour [9]. There is little discussion of
management of socio-economic factors.

There does not appear to be any discussion of ‘socially’ soites where the focus is on collecting
data over time to derive socio-economic indicatabout characteristics of the population relevant to sec-
tors such as education, food security, health, communitticiization, safety and services, income levels
and government, and to use those as a basis for determinirentgommunity socio-economic well being
and the impact of change. Nor does there appear to be anypatternollect data over time that would
allow longitudinal studies to monitor government, socetvice and business policies designed to produce
community improvement. Collecting data over time wouldvidle the information that would assist gov-
ernments and other organizations in monitoring and assg#se effectiveness of a law, service or policy in
a timely manner and possibly indicate directions for change

Current socio-economic indicators can be used by lowel geeernments such as municipalities or
social agencies and can be examined at the level of the raighdod or census tract, but the underlying data
is not usually collected in such a way as to reflect a commisrityaracter, values and specific needs. Most
social indicator research and implementation uses thaisarssimilar aggregated data to draw conclusions
about a segment of society and its interaction with the $agistem [7]. Such data is collected regularly
but often infrequently, making it difficult to measure change that may happen oveoa $teriod of time
because of an occurrence such as a plant or school closureear lacal government service or community
social policy or service.

Although valuable and respecting anonymity, aggregatfatata through a census or similar instrument
also hides much critical information about a community. tker, aggregation makes it difficult to measure
community changes particularly in smaller communitiesiolgt the major metropolitan areas.

This paper provides the motivation for and description ocbamunity-level socio-economic indicator
system to support the socially smart community. The systdhagcept socio-economic indicator base data
from many different community sources gathered over tinte@erate on that data using various software
tools and maps. The data can be combined in various ways @ single indicators and relationships
among those indicators. In addition, longitudinal studies possible as the same data is gathered over
time and multiple layers of data can be displayed on a map isigovarious geographic relationships. An
initial version of this approach and related system to coltenely community-level data repeatedly and
display appropriate socio-economic indicators while gctihg individual privacy is called myPerthHuron
(myPerthHuron.ca), and is being deployed in a mixed url@alrcommunity in Southwestern Ontario,
Canada.

l4As statistical time series, social indicators are used tmitor the social system, helping to identify changes anduide
intervention to alter the course of social change.” [5] Worksocial indicators is usually performed in academic ingtins and
large government agencies such as those found at the caurstgte/province level [7].

2In many countries the census occurs every five or ten yearsxmiladequate for high-level government planning but &ad
quate for community policy development, planning and naririg.



2 Monitoring and Modelling a Community

Collecting information about the citizens and their intgi@n with the community and its support systems
and legal framework over time would provide much valuabtelliyence and could direct policy and plan-
ning by local government, social agencies, NGOs and busisesCollecting data repeatedly in a timely
manner can be viewed as longitudinal analysis or commundwgitoring, where what is happening in the
community can be viewed through indicators shortly aftesnes have occurred. To use an analogy, indi-
viduals, governments and agencies are acting as soci@@@oIisensors, not just obtaining movement data
through devices, but tracking interactions of individualsh the community, its government, social and
business services.

2.1 Communities as People

People and communities are similar; people’s health canggheapidly either because of bacteria, virus or
structural change, while a large business closing, extnegether or medical event can affect the health of
a community. Perhaps we can find new ways of looking at comtyisocio-economic health by examining
how the medical community manages a person’s health.

Apart from periodic checkups, a visit to the doctor is usulkcause of the appearance of symptoms
of an illness. The doctor measures some vital signs, aske spi@stions, perhaps orders more tests, and
makes a diagnosis. Based on the diagnosis an interventicudly required and a return visit to the doctor
may be scheduled to determine the effect of that interveniiepending on this latest outcome a version of
this procedure could be repeated. The key point of this ambrcs that the data about the patient is gathered
repeatedly in a timely manner; the patient’s temperatueayttrate or other vital signs are current and not
assessed five years ago as might be the case with a census.

Can we take the same approach with communities where conyrdata is gathered in a timely manner
rather than delayed? The approach would be to gather a coitysiaarrent socio-economic data repeatedly
over time, use this data to diagnose the communitys curmmition, and then propose and implement new
approaches to community governance and/or developmentheAgovernance or development plans are
enacted, newer community data can be gathered and thesegpldrstructures can possibly be modified.
This cycle of measure, diagnose and implement, called egapanagement in the environmental field [1]
can be repeated to test the effectiveness of laws, seryobisies, various governance rules, development
plans and structures and to modify them as appropriate.

Communities through their governments or various agenu#ass laws or enact new social service or
business policies to create what they believe to be positiamge. Creating such laws, services or policies
to change a situation in a community is akin to modelling adating the future. The group, based on
experiences and data from the past makes a change, whichxpegt will improve the community, but the
change could just as easily have unintended consequerges0[1

If data about the community were captured in a timely mannéirepeated, there would be opportunities
to try policies or services and measure their impact in tleetdlerm and modify them appropriately. Thus,
a community would have the ability to formulate a policy lthea a vision of the future, monitor the results
through relevant social indicators and take correctiveoads required. With the appropriate tools it is not
only possible to describe the current state of the commumitlyto prescribe changes that would change that
state for the better.

Most social indicator platforms are designed to measursdhee indicator across all the communities in
which the system is applied. Such an approach allows int@muanity comparisons such as average wage,
level of education or community engagement. However, eaoimtunity has a unique character that should
also be measured, because this knowledge can be used td beddfnprove the community even though
cross-community comparisons are not possible. For examplemmunity with a strong industrial base has

3A census or other major survey of a jurisdiction such as afrpuam state may occur periodically such as every five yeane T
outcome may take quite a significant amount of time beforepublished and available for use.
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quite different characteristics than a community with aagigant higher education component or high-tech
sector. For example, the types of skills needed or soctaizaequirements in the two types of communities
may be quite different.

3 Community Well Being - State of the Art

We have argued that monitoring a community’s well-being imeely manner is important to ensure that
the community can respond effectively to various issuescaiseés that may occur and to ensure that new or
modified laws, services and policies may have the expectedteSuch monitoring is possible with current
information technology infrastructure, but not nece$gamplemented.

What is the current situation with respect to community rtanmg of well being? We describe the
Canadian Index of Well Being (CIW) [11, 12] as one exampleh&f state of the art. Although similar
systems have been developed for other jurisdictions, CIvélaively new having first been investigated
through public consultation across Canada starting in 2000

Canadians were asked what societal values mattered andagtat contributed to and detracted from
their quality of life. Based on these answers a panel of 6@rgpand others on social indicators was
convened to sift through the answers to focus on domainsatbeg central to overall quality of life. By
2008 eight interconnected domains had been identified asrshoFigure 1. From 2009 through 2011
comprehensive discussions and literature reviews wem tosiglentify the eight indicators that composed
each domain. Once the indicators for each domain were cadpliey were consolidated into a single CIW
average.

Details of the various domains of the CIW are provided in &abivhile the indicators that compose the
Community Vitality domain are shown in Table 2. Figure 1 athitables are from papers by Smale and
Hilbrecht [11, 12].

Once a broad array of indicators was chosen, they were nadaown based on a set of four crite-
ria [12]:

Validity — the extent to which the indicator was directly related tdweing based on compelling evidence
in the literature;

Quality — the extent to which the indicator could be derived from itredsources and was easy to define
and understand;



Domain

Description

Community Vitality

Vital communities are those that have strong, active anldisie re-
lationships among residents, the private and public sgctord civil
society organisations relationships that promote indiaicnd collec-
tive well-being.

Democratic Engager

Engagement democratically is the state of being involveativancing

ment democracy through political institutions, organisatioasd activities.
A healthy democracy requires ongoing democratic engagebwth
during and between elections.

Education Education is the systematic instruction, schooling, dning given to

the young in preparation for the work of life, and by extensisim-
ilar instruction or training obtained in adult age. Soastthat thrive
encourage that thirst for knowledge at every age and stage.

Environment

The environment is the foundation upon which human sociddie
built it is the basis for our health, our communities, and @ecmnomy,
and is the source of our sustained well-being. It involves afforts
to prevent waste and damage, and to revitalise the qualitysastain-
ability of all our resources.

Healthy Populations

Healthy populations considers not only the physical, nleatad so-
cial well-being of the population, but also examines lifgpestancy,
lifestyle and behaviours, and the circumstances that infleéealth as
well as health care quality, access, and public healthcesvi

Leisure and Culture

By patrticipating in leisure and cultural activities, whetlarts, culture,
or recreation, we contribute to our well-being as individuao our
communities, and to society as a whole. As forms of humanesx|
sion, they help to fully define our lives, the meaning we defiom
them, and ultimately, our well-being.

Living Standards

Living Standards considers the level and distribution @ome and
wealth, with particular emphasis on poverty rates, incorokatil-

ity, employment, economic security, and work-related eéssand out-
comes.

=

Time Use

Time use measures how people experience and spend thejratié
how the use of our time our affects well-being. The impligsamp-
tion is the notion of balance, and therefore considers thgtieof our
work week and our work arrangements, our levels of time piress

D

and the time we spend in leisure and volunteerism.

Table 1: Domains of the Canadian Index of Wellbeing



Component Indicator
Sub-component
Social Engagement

Social and civic Percentage of population reporting participation in oizgah activities

participation Percentage of population who provide unpaid help to otlvardion
their own

Social support Percentage of population with six or more close friends

Community safety | Crime Severity Index
Percentage of population that feels safe from crime walkiloge at

night
Social Norms and
Values
Attitudes towards Percentage of population that feels most or many people eamusted
community Percentage of population that has experienced discrimmanh the

past five years
Percentage of population reporting a very or somewhatgtsense of|
belonging to the community

Table 2: Well-being indicators for the Community Vitalitpihain

Reliability — consistency in the way in which the indicator has been medsim different years (e.g.,
consistent question wording across survey years);

Feasibility — the extent to which data were available and relativelylgasicessible.

The final decision on which indicators to include was baseprantical issues [12] such as the consistent
and credible availability of data provided by agencies sagBtatistics Canada.

3.1 Community-level CIW

Based on the request of several community-level orgaonizatthe CIW framework has been modified to
apply at this level of granularity [12]. Questions from thadional survey that applied at the community level
such as “How many close friends do you have?” were adapteppately. Second, where national-level
guestions were not available or appropriate, alternatiwestions were derived from the literature. Finally,
when national questions or questions from the literatureewet available, new domain-related questions
were created.

Once the survey was created, a sample community populatanselected that was representative
and large enough to permit analyses of sub-groups and afdds sample was given a self-administered
guestionnaire and the sample was selected using the ladesid@n census. It should be noted that three
different partners adopted the survey for their commurégtynaly: a municipality, a community foundation
and a consortium of community partners.

4 Why Collect Community-level Data - Some Examples

Why do we need social indicators that characterize a comtyfurin this section we present two simple
examples to illustrate the power of the concept. The firshgpta is from 1854 and the second from the
present.



Figure 2: Cholera Map for Soho in 1854

4.1 A Look into the Past - the 1854 Cholera Epidemic

In 1854 there was a cholera epidemic in the Soho district afdom because of a lack of water treatment
and dumping of raw sewage into the Thames [16]. The appaoeinte of the infection was found to be the
Broad Street pump and the handle was removed thus prevergome from accessing that water.

Although the procedure to isolate the pump was more complax tlescribed here, the principle is still
the same. First Dr. John Snow drew a map showing the locafitreggumps in Soho as shown in Figure 2
and depicted by the large dots. Then Dr. Snow plotted all &ses of cholera on the map and noticed that
many were clustered close to the Broad Street pump shownlasladot.

A number of cholera cases were closer to other pumps, but WheSnow checked those houses, he
found that almost all the people involved used the BroadeSwamp because they liked the flavour of the
water. The Broad Street pump was disabled by removing itdleaand the cholera epidemic disappeared
quite quickly?

“There is an open question whether the cholera epidemic weadsl on the wane when the pump was disabled. For our
purposes of showing the need for community-level data,esdwt matter.



How does this cholera case apply to community-level dath asave intend to collect? First the census
in Great Britain operated in 1851 and 1861, so there woulddogata available for this epidemic. Even if
the census had just occurred, the type of data required wigelgt not have been available. The number
of pumps and number of cases of cholera in Soho might have kemmn, but not the location, which
was critical to solving the problem. However, providingdtion can be considered an invasion of privacy
although where public health is concerned that may not levaat.

4.2 A Look into the Present - Access to Food

The following two examples illustrate how community-lewkdta can change access to food based on the
type of data made available.

A study [15] from the Institute of Urban Studies at the Unsigr of Winnipeg illustrates an example
related to food security and community-level informatidimere are several different ways to examine food
security.

One can look at accessibility of grocery stores. In otherdsarhere do people live relative to the food
supply? Can they easily go to a grocery store and obtain f@id®urse one can also look at income. Even
if grocery stores are close, can the individuals in the rimagihhood of a store afford the food?

It is well documented [3] that eating a nourishing breakfasmportant for student achievement in
school. Recognizing this fact, education authorities imyrjarisdictions offer breakfast programs in schools
where average income is below a certain threshold. Thefhlglieat higher income households can afford
to provide a nourishing breakfast, whereas those with lanswmes are not likely to have the resources.
There are at least two basic assumptions behind the opeictihese breakfast programs, which may be
false, namely that:

e higher income families can take the time to produce a noimgsbreakfast, and

e there are no students from lower income families in a schatbl a&vhigher income ranking.

In order to determine the location of grocery stores, studeness to breakfast, people’s income and
location, or other similar community relationships far mtwcal or community-level information is needed.
This kind of information is not provided by higher-level ggmment surveys such as the census that aggre-
gates information.

4.3 Community-level Indicators are Different

Community-level indicators are certainly different frohmose provided by current approaches. These ex-
amples illustrate many of those differences. Indicatohsas those in the CIW may be initially identi-
fied through citizen consultation, but they are narrowedmawmpiled and validated by experts, whereas
community-level indicators are often identified and deftitty community-level organizations and individ-
uals. Thus, the difference may be in the choice of indicaaosthe detail provided.

Once an indicator has been chosen, the user and the sugdjileraata must realize that the indicator’s
validity relies on the credibility of the supplier of the daind a consistent approach to collection and report-
ing. Of course validity could be monitored through auditthef data suppliers. In creating community-level
social indicators, care also needs to be taken on providingss to certain kinds of information. This topic
will be discussed more in Section 8.

5 Community Data Identification and Collection

Although the rationale behind collecting and using comryudata is provided in Section 4, it is still
necessary to find a way to identify what data should be celteeind then collect that data effectively.
There are three approaches that can be used and these Hyedeseribed next.



5.1 Identifying and Using Community Expertise

Community experts - individuals or groups within a community who understan@dmamunity’s data needs
and can compile a view that is appropriate.

External experts - individuals from outside a community who have a generalwiad community-level
data needs. This approach is the one used by the Canadianodindell Being with initial input from
a survey of citizens as described in Section 3. Here they tigedountry wide index developed by a
panel of experts and modified it to fit their perception of camnity-level data needs.

Both community and external - this approach represents a combination of the two previcethods.

Ideally one should combine both community and external #gg@es they each can bring different per-
spectives to the problem of identifying the community ddtat is most valuable. External experts may
choose different sets of indicator data as they are oftemasted in comparing communities, whereas local
experts are more interested in choosing data to derive Vatudeir specific community. For example, in
the cholera epidemic in Section 4 the local people wereested in the location of the pumps in order to
combat a local outbreak of disease, while outside expeghtite more interested in overall water supply
or number of pumps per inhabitant.

However, the ideal situation of combining both community arternal experts may be difficult to make
operational because of the difficulty of identifying ext@rexpertise and associated costs. However, over
time it may be possible to distill a standard expert view ahawunities perhaps based on size of municipal
population or similar grouping criteria such as businesaagaphics. For example, the community with
which we are currently working has used the Canadian Indg¥atifBeing as described in Section 3 to guide
them in their choice of indicator data for their Quality ofé.Report [13], which is currently published every
four years.

Because of the difficulties just outlined, we have choserstoaommunity experts only, modified by the
experience gained in producing earlier reports, as theyhame the in-depth knowledge of community data
and community needs, and therefore can identify what dataldloe collected and assembled.

How are these community experts identified and assembledhinseful working group? An essential
component of identifying and acquiring community expermsl aata is to work with a community-level
party that is trusted across the community such as a comyrfonitdation or a charity that has community-
wide impact. In addition such a party should have extensirerounity knowledge and connections. One
example is the United Way, which is usually recognized asmanity-based and trusted by members of the
community. In addition, the United Way is a collection pdmtfunds and requests for funds, therefore it has
strong identifiable community connections. One can makéaitomments about community foundations.
Having such a group involved is essential to support theonaif community engagement and trust.

5.2 Identifying and Collecting Community Data

Once the high-level community partner has been determihea, a process must be defined and put into
operation to identify appropriate community data and dedidw that data should be collected. Such a
process should be inclusive in that community organizatiamd even individuals should not feel ignored.

There are many local government departments and formahémarial community agencies and groups that
could supply data to a community trends platform, some ottviare identified in Figure 3. Formal groups

could be the social service agencies, government depamanganized charities, educational authorities
and public health units, where informal groups might be fbadks, sports groups and churches.

A method that is being tested is to establish small focusaiesiolder groups representing the commu-
nity organizations and individuals that can and want toveeldata. Each group has to identify the data to
be supplied based on the questions being posed.

Invitations are issued to attend stakeholder focus meeivitere attendees can identify and prioritize
the type of data that is required and name its source. Thislmpiled and a partial sample of the type
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Figure 3: Community Trends Platform Flow Chart

of social indicator data identified is shown in Tables 3 tiglw@. Once the data is characterized the trusted
community-level party can start contacting community aigations to provide the data. Initial data will
likely be uploaded in bulk, whereas incremental additiomslata will likely be through online forms or
other automated processes [2].

Collecting and maintaining data in mixed urban and rural camities can be a problem as the lo-
cal government and many of the community agencies may haweadl staff complement or are run by
volunteers with limited time commitment. Hopefully thiclkaof human resources can be addressed by a
combination of temporary assistance and software designexfperienced data analyst could be hired to
assist governments, agencies and NGOs in identifying,nixipy and downloading the initial data sets.
Of course technology could be used to automate the procesdswaifloading the initial data and keeping
data current. This process may require installation ofifsreomponents into a local information system, a
process that requires a level of trust, something that shoeipossible.

5.3 Combining Data to Expose New Relationships

Of course there is the possibility that groups may want tolmomdata in order to answer cross-disciplinary
guestions such as the relationship between poverty anthhesded on location of subsidized housing or
income distribution. In addition, new questions will arie experience is gained. Thus, the community-
level party must maintain a stakeholder structure that estuppnodifications and additions to the original
scheme of data generation. Further the underlying infdomaéchnology implementation must support the
addition of different data types as the community systermaegp. Every group that provides data should
also sign a data sharing and display agreement to indicateltay know the potential privacy violations
that can occur when sharing data. In fact, there should bechamesm in place whereby they are not able
to share data without some form of data-sharing agreemehtedaited mutual permissions including what
can be presented and to whom. A proposal to manage dataglsprovided in Section 8.

10



Domain Indicators
Affordability Income-based rental benchmark
Benchmarks Market-based rental benchmark

Income-based ownership benchmark

Market-based ownership benchmark

Percentage of new residential construction that is affaedto low and
moderate income households

Core Housing Need
(affordability,
adequacy and

Shelter cost-to-income ratio (percentage of householgmganore

than 30% of income on housing)

Percentage of households that require major repair

suitability) Percentage of household living in overcrowded housing raling to
the National Occupancy Standard
Percentage of households in core housing need (by tenure)
Density Average # of people per hectare

Average # of people and jobs per hectare

Ratio of people to jobs

Ratio of land in residential use

Average # of residential dwellings per hectare

Average # of people per household

Percentage of new residential units constructed in thdt“bpl’ areas

Eviction Prevention

Usage of Rent Bank programs

Usage of Emergency Energy programs

Homelessness

# and type of emergency shelter beds (resources)

Number and profile of sheltered and unsheltered homeless

ALOS in shelters

Household size and
composition

Percentage of one person households

Percentage of lone parent households

Table 3: Housing and Homelessness - Part |
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Domain

Indicators

Supply - Private
Market Ownership

Number and mix of occupied dwellings (single-detached timgs,
semi- detached dwellings, row and town houses and apaginent

Number and mix of new residential dwellings that have beem-c
pleted each year

Number and type of residential dwellings that have been dsheal
each year

Number of rental units that have been converted to condomisieach
year

Average resale prices (by structure type)

Average (or median) value of dwellings

Supply - Private
Market Rental

Vacancy rates (by unit size)

Average rental rates by unit size

Average amount spent on rent + utilities per month per rembeise-
hold

Number of new accessory apartments registered each year

Subsidized housing

# of subsidized housing units (permanent v. temporary)

# of supportive housing units (permanent v. temporary)

Percentage of population that lives in subsidized housing

Percentage change in the number of active households oriale
ized waiting list (by unit size, household type and geogyaph

Average waiting time for social housing (by unit size, hdwdd type
and geography)

Ratio between housed households and new applicants (bysiarit
household type and geography)

Trends in the number of rent supplement (housing allowanc#$

Building condition audits

Tenure

Ratio of owners to renters

Age of primary household maintainers by tenure

Table 4: Housing and Homelessness - Part Il

12




Domain Indicator

Income After-tax median income of economic families

Ratio of top to bottom quintile of economic families, aftaxt
% of persons in low income (all persons, children, seniors)
Gender wage gap

% of population who are working poor (not earning a living wag
% of companies paying a living wage

Wage rates by industry and occupation

Financial Assistance OW rates

ODSP rates

El rates

Labour Force Unemployment rate (%)

Long-term unemployment rate

Youth unemployment rate

Full-time employment rate

Part-time employment rate

Self-employment rate

% working multiple jobs

Employment rates (# of jobs) by industry and occupation

Economic # of new businesses
development # of business closures
Retail sales
Labour Mobility # of people leaving area for work (by age groups)

Table 5: Income, Work and Economic Security

6 Analysis of Community Data

Once the community indicator data is identified it become®sasary to decide how the data should be ana-
lyzed. The forms of desired output determine the analydistgmes of tools required. The next subsection
describes some types of analysis that are being done or fegthbne with a view to providing clues as to
the tools that should be provided to the data analyst or atbens of the system.

6.1 Geography and Other Data Patterns

“Social indicators lend themselves to geographic disaggjien and analysis by successively smaller areal
units: nation, region, state, subregion, district, or ¢gu@ities, similarly, are divided into ecological areas
through use of divisions such as census tracts, blockshbeighoods and school districts. Such detail
makes possible comparison of trends of ecological unit omens the analytical possibility of interrelating
social with physical and biological indicators. This yigldsights into the influences of population, social
organization, technology, and environmental effects ugppnblic problem or concern.” [5]

As can be seen from the quote, geography plays an importenirraocial indicators. Do different
income levels live in certain areas of a community? What alemel and distribution of educational attain-
ment? Do certain health patterns when combined with otttécators emerge based on local geography?
These are only many such questions that arise as one looksial mdicator data at a community-level
based on geography.

As indicated in [5], social indicators tend to be examinedslation. It is not often that they are
combined in order to determine interactions. However, ss abted in [5], “poverty, unemployment, poor
health, poor housing, crime and poor educational standaelaot independent variables. Such indicators
of deficiency, are not always associated nor linked in wagsé ¢farly ecological studies led us to believe.
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Domain

Indicator

Arts and Culture

participation in arts and culture events (not an orgaromati

attendance at cultural events

employment in cultural industries

Municipal spending on all aspects of arts and culture as eepéage
of total municipal expenditures

Household expenditures in past year on all aspects of eudtod recre-
ation as a percentage of total household expenditures

Physical Activity

Leisure-time physical activity; moderately active or aet{%)

% of school-aged children walking to school

Household spending on sports and recreation as a perceoitégfal
household expenditures

% of population using gyms, walking clubs, running clubs, an a
regular basis

# of free physical activity programs

# of children/youth receiving subsidies for sports andeation pro-
grams

Municipal spending on recreation and parks as a percenttmab
municipal expenditures

Usage of local recreation and cultural facilities

Library % of population that are active patrons
Library use (as measured by circulation/types of loans)
Tourism Amount of time visitors spend here

# of visitors to festivals

# of tourists

Proportion of residents planning a vacation in coming year

Average number of days on holidays in previous year

Volunteering

Volunteer hours associated with minor sports activities

Volunteer hours associated with cultural activities

Faith

% of population attending church/religious events on alegdeasis

Charitable giving rate for faith groups

Table 6: Leisure and Culture Indicators
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Domain Indicator

Transportation Median commuting duration

(Getting Around) Mode of transportation to work

Mode of transportation to school

Amount of time spent taking kids to extracurricular actest
Amount of time spent getting to community activities, mediep-
pointments, etc.

Time Spent Workingl Mean hours worked in pervious week

for Pay % of residents working over 50 hours per week
Time Spent on Hours spent looking after children, without pay
Unpaid Work Hours spent doing unpaid housework

Hours spent looking after seniors or adults with disaketiti
Hours spent on formal volunteer activities (for a non-profganiza-

tion)
Time Spent on Average amount of time respondents spent sleeping
Social and Leisure | Average amount of time spent on screen time (social media)
Activities Average amount of time spent on social activities
Life Satisfaction % of population who are satisfied or very satisfied with life

Table 7: Time Use Indicators

Crime rates are not highest in poorest urban areas. Unempldyis not highest in areas of lowest edu-
cational attainment. Age-specific death rates are not bighethe areas of poorest housing. The largest
suburban agglomerations show the greatest concentratigruverty, but they are not the poorest, and their
public fiscal effort may well be high. The highest divorceesatlo not occur where there are most children
in one-family households. Yet this quote about relatiopstamong social indicators indicates many possi-
bilities that need to be examined in order to dispel our mliegs and understand how society operates in a
community.”

There are many possible combinations. What is the geograjplngommunity in relation to education,
food security, health and income levels? How do income ¢eradhte to food security or volunteering? Are
poor people less healthy than those with a higher income®eTdre just so many possibilities to explore.

In addition the relationships among social indicators atenvhat they seem. If these statements are true
in a large urban setting, what are they like at a more refineshzonity level? What biases can be dispelled
about a community? These are questions that need to be sedres

In other words, community-level data is collected in silosl @ften not effectively used within those
sectors because it is frequently difficult to share. If thteada not used when it is collected in specific
sectors, one can imagine that sharing across silos rarefyoeeurs because of the difficulty of sharing and
the possibility of revealing data that might be a signifidamasion of privacy. However this form of sharing
is extremely powerful and can be of great value when tryingseess a community’s well-being and plan
through the implementation of future laws and policies. ISsitaring is possible as long as the conditions
related to who can share the data and who can see the resuksaged and followed in a data-sharing
agreement.

6.2 Types of Analysis and Output

From the discussion and quotes provided earlier in thisi@egat is clear that there are a number of tools
required to analyze the community indicator data. Thesks inolude:

e the ability to access multiple datasets from different sesito display a single combined dataset;

e reports in the form of lists;
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e tools such as graphs and charts to show data relationships;
e statistical tools to manipulate data; and

e maps to show geographic relationships of multiple datartagad to support geographic queries.

Many uses of community indicators involve combining datssprovided by groups offering differ-
ent services such as public housing, education, food bamitdic health and police services. Combining
datasets may reveal relationships that are not apparestvotie. However, combining such datasets and
displaying the results must be carefully controlled so astmwiolate personal privacy. How such data is
shared is described in Section 8. In order to share and gisjalta each dataset must have some form of
access control so only those allowed to manipulate suchrmdatause, examine the data, and present the
results.

Data needs to be queried and displayed in many differentdobata can be presented in lists or charts
and graphs or as multiple layers on maps. Data can be mat@gdulaing various statistical techniques to
produce values and graphs such as averages, mediansydtdadations and co-relations. Maps can also
be used to query datasets. For example, show all the indilddn a certain area who use a food bank.

6.3 Combining Community Level Data to Provide Insights

In the previous section there is a discussion of using diffetools such as maps to combine datasets to
reveal novel community relationships. What questions triighasked that would offer new insights? Data
can often be combined and sometimes mapped to reveal igsighta community. Conclusions are often
drawn from correlations of two or more types of data, not frarwausal relationship and so one has to be
very careful. This section explores a number of such questio start to explore the concepts and indicate
the breadth of possibilities.

The reader should notice that each application will likedguire the sharing of community-level data
among two or more organizations. Such sharing often ingobemfidentiality both in who can share the data
and in determining who can see the results. Often such shegguires the completion of a data sharing
agreement. Section 7 explores how this data sharing migimyjplemented.

6.3.1 Parking and Loss of Business

A small city raises its parking rates for street and lot pagkin the core of the city. Once these changes go
into effect, the businesses in the city core notice thatoruast traffic is decreasing and over time the revenue
and hence the bottom line of most business is dropping. T¢w tmre business development association
that tracks all businesses in the core raises an alarm, asdes this problem affects almost all businesses
in the core based on a survey.

This action of changing rates appears to be encouragingpsh®po travel to malls on the outskirts
where parking is free, thereby reducing traffic in the corbisTproblem is brought to the attention of city
council that has to decide how to deal with it. Eventuallyytdecide to remove all parking charges from
the city core. However, they along with the business asBonihave to develop a strategy to lure customers
back to the core.

This simple example illustrates the insights that can beeghby combining data from more than one
source to come to some conclusions and take action. Noté& thias assumed that the increase in parking
fees in the core was the cause for the drop in business. Tl @auwld be other things that were not
mentioned in the problem statement such as massive roatteciitn to replace infrastructure or to install
a rapid transit line or new bus routes.
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6.3.2 Youth Crime and Recreation Facilities

It seems to be a commonly held belief that youth crime and tdalecreational facilities are related, that
is, there is more youth crime where there are little or nogational facilities. How might a relationship be
examined?

The police department could supply a data set showing eaideimce of a crime committed by someone
under the age of 18, the location of the crime and perhapsdheetaddress of the perpetrator. The city
government could provide a data set of all recreationalifi@si directed at youth. These two data sets could
be plotted on a city map where one can see if there is any appaaiationship between the scene of the
crime and the location of recreational facilities or the redd(es) of the perpetrator(s) and the facilities.
Based on these observations, the city authorities miglesinyate further.

For example, the city might carry out an experiment by ifisiglnew facilities in a neighbourhood
where crime is particularly bad and see if this has any impadhe youth crime rate. Another possibility
would be to make it easier for youth to access existing fasliby providing some form of subsidized
transportation. Such an approach can be viewed as a nakpelirment [19] and is a way to determine if
the two concepts not only appear to be related, but actuallgeone another.

6.3.3 Use of 211 Social Services

Governments are often looking for ways to help people find druiservices. 211 is a telephone helpline
and website that provides information on and referrals taroanity, social, health-related and government
services. The vision for 211 is to be the primary source ajrmiation and gateway to human services for
individuals and planners.

All the calls to 211 are logged with type of call and its ge@iwbnates recorded. It would be interesting
to know what type of people make 211 calls. Are most of the [geofgo use 211 from low income
situations?

One way to examine such a question initially for a communituld be to map income against origin
of 211 calls. The location of public housing is a reasonabdg '@ measure income as public housing
supported by government is available based on income. édihg@ublic housing does not cover all people
living on a low income, it is a reasonable proxy.

Thus, a map of location of public housing versus location 4f 2alls and the percentage of calls or
types of calls from public housing might offer a clue as tolgpems facing lower income people. Thus, for
government planners and other decision-makers, 211 whepedaagainst other information may provide
rich data about caller/user needs that will help informrthiestment and policy decisions regarding social,
health and government services.

7 Governance

A governance model for gathering and using community-lel&h is evolving. Based on the experience
gained so far, a few principles are clear.

Privacy of the individual and security of the data should Aemount;

Gathering community-level data should be governed by thenconity and data suppliers;

Suppliers of data own the data and can remove that data fraitalnity at any time;

Organizations that wish to share data must respect thecgrofahe individual; and

The consumers of the data must have confidence in the results.
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7.1 Privacy and Security

Community-level data are very resolute and can often be tsatentify individuals. If such data is used
to pinpoint that someone plays on the local football teanabse participation in sports is shown by neigh-
bourhood, the individual is not likely to be upset. Howevedata about salaries is used and someone is
identified, then a serious privacy breach has likely ocalirre

Thus, the suppliers and users of data, particularly wheaseét are combined should be very sensitive
as to how the data are to be used. Specifically, they shoultebe about the audience for the results and
whether the results should be accessible to the public esstied in Section 7.3.

Security is also an issue. If the data can be accessed byhami@ed parties, then privacy is likely to
be violated. The platform needs to be designed to prevemipuoged access to data, particularly multiple
datasets that when combined can often reveal personalsdetai

7.2 Community Governance

Gathering community-level data should be governed by tmengonity and organizations and individuals
that supply data. A steering committee should be estalliti is representative of the community and
oversees the data suppliers and acts on their behalf.

Violations of privacy should be reported to the steering gotiee who should decide on the appropriate
action. One consequence is that suppliers of data own tleaddt have the right to remove that data from
availability at any time.

7.3 Sharing data

Organizations that wish to share data to gain new insightstire community must sign data sharing and
presentation agreements that respect the privacy of thailg and thus determine who can view the results.

7.4 Reliability of Data

Data and the results from the data must be truly represeatafithe community and must be deemed to
be reliable so that consumers of the data may have confidaribe results. Therefore, we should ensure
that the data and data suppliers are using appropriate ggeEdor gathering and distributing data. There
should be an audit function that can examine data, data s®amd associated collection and distribution
processes.

8 System

Up to this point the paper has described why community-ldaé&d and derived indicators are desirable. This
section describes how the base data might be cataloguéektedl and made accessible, once identified.

Some of the data that is collected such as sports team selseduimber of teams or team composition
(male or female) is probably not sensitive and publishing tata would not constitute an invasion of
privacy. However if one started to publish public healthoimfiation, use of food banks, public housing
residency or police information it is quite possible thatgecy violations could occur. Such occurrences are
very likely in a small community or a city neighbourhood whéris possible to determine identity by the
granularity of the information or location.

How is it possible to make information accessible to appat@ragencies and support sharing among
agencies without violating privacy?

A community-based system can have a two-level structuréa Ean be:

e Public where the possibility of invasion of privacy is naxistent even when data sets are combined,
or
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e Published but protected where parties who want access ttataecan only have access if they agree
to a restrictive data sharing and display covenant.

Though not meant to be exhaustive, we describe how such addtdisplay covenant might operate.
There are a number of steps.

1. A data sharing and display agreement is signed amongrékgavho will be supplying or using data
setting out the conditions under which the data becomesal@iand can be displayé@d-opefully a
generic agreement can be developed.

2. The data is uploaded to a cloud platform and secured asluksden the next two steps.

3. Access to the data can be provided through a two-factovaistep verification process [17] where
users must supply two different components to identify thelves.

4. In order to provide an extra degree of security the databeaancrypted where sharing of keys is
limited.

If two or more government agencies or NGOs wish to share degia the data sharing and display
agreement is signed, the data is uploaded if not alreadiabl@iand two-step credentials and cryptographic
keys are exchanged.

Besides a set of tools for manipulation and analysis of tha, dae system must keep the data current.
As soon as data is published by an agency that data shouldraippbe cloud platforns.

There are a number of steps that must be taken to ensure ¢hdatidn in the cloud platform are current.
Scripts must be written that copy the original database to the cldatiqsm. These scripts must query the
original database on a suitable schedule and determing ih@n data has been added. If this is the case
then the new data is copied. Another approach would allovatgsdto the original database to be copied to
the cloud platform as they are being entered [2].

9 Sustainability

Once the research project called myPerthHuron.ca is caenplis intended that this social indicators plat-
form will continue to operate in Perth and Huron counties hodefully also be made available in other
jurisdictions in Ontario and beyond. In order to ensure that social indicators platform continues to
operate and possibly expand after the research funding amsdstainability plan is necessary.

9.1 Factors Supported by Sustainability

The sustainability plan must consider several factors deioto ensure adequate functioning of the platform
including:

e Working with one or more local partners to identify and castngith community organizations and
local governments that can and should contribute data tpl#tfrm.

e Ensuring that the local partners have adequate resoursestan the partnership.

e Enabling continuing data generation from the organizatiand local governments identified as data
suppliers.

51t will be very difficult if not impossible to decide in advamevhat data can be combined and displayed and the compasition
the audience for the data. One way to solve this problem isnib Viewing initially to the approved members of the agascthat
are combining the data. Broader distribution of viewingiteges will have to be decided by an approval mechanismiairtd an
ethics committee in a university or hospital.

®0f course if the data is not stored directly in the cloud jlatf there should be an announcement in the cloud that a tlatase
has been updated.

"Generation of these scripts can and should be automatedrashtaeation of such scripts is prone to error.
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e Ensuring that the data is owned and controlled by the grdugdsgenerate the data.

e Ensuring that the data from the data suppliers is kept up t® idea timely fashion while trying to
automate that process wherever possible.

e Assisting with data gathering if needed.
e Operating an audit service to ensure that supplied datasradejuate standards.

e Providing a data access and analysis service for all goventsrand organizations that require such
a facility, while specifically supporting organizations gmoups that do not have access to such a
service. Many community organizations are based on pag-tiolunteers and are not able to afford
this service on a permanent basis, but could use some supgictularly when seeking external
funding.

e Keeping the software for the social indicators platformmt&ined and operational at all times.

For each community being served, this social indicatortfgia will require personnel focusing on
identifying and nurturing suppliers of community data,adabalysis and data auditing, as well as the funds
for software maintenance and a cloud computing environrgesiipport storage, manipulation and presen-
tation of community data. How can revenue be generated tdgodlie afore-mentioned services?

9.2 Revenue Generation

Although governments, foundations and other grants areiecsmf revenue, they are often not reliable in
the long term. Priorities of these groups often change asrmemgs are identified. Therefore, some other
form of sustainable revenue should be considered to fundbtigeterm operation of the social indicators
platform.

The data collected in a community, particularly when aggted, can have great value for many data-
consuming organizations including businesses, congsltarunicipal, provincial and federal governments,
economic development agencies and foundations. Simitesilyg able to identify data sources who could
form focus groups to address specific issues can also havéicgt value.

The data-consuming organizations could pay for data angpgrocess, and analysis services to generate
reports about the community and its activities. For examrl®isiness such as a large retailer, manufacturer
or service bureau may want to know about spending and tradfieqms or availability of skilled labour or
housing before entering a community. In contrast a goventmél want to know about the impact of new
services and policies and an economic development agetioyamt to use the data to achieve its objective
of retaining and attracting new business. Fees for thes&cssmay depend on how much the organization
needing these data services is already directly engagédhveitcommunity and supplying community-level
data.

Thus, we propose establishing a revenue-generating wtejiethich will be an interacting set of organi-
zations to provide the services just described as well & girvices related to community data as they are
identified. Revenue generated by these organizations wilided to support the social indicators platform
for each community. The generated revenue will be used tpatiphe services described in the list in
Section 9.1 as well as providing other revenue to encouragemunity growth. The revenue-generating
structure for the social indicators will consist of threemgonents:

1. a service organization;

2. the complete group of organizations and individuals {D&ta Community”) that supply data to the
community social indicators platform; and

3. asteering committee acting as representatives of thee ©atnmunity.
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9.3 Principles of Operation

The three components of the revenue-generating struciilineavk together using a set of actions based on
principles that work toward maximizing community part@&in, benefit and privacy.
The service organization will:

e maintain and modify the software for the social indicatdegfprm including the data infrastructure;

e provide access to the data by parties both internal andrattey the community providing the data
based on data-sharing agreements;

e provide data auditing services for the community; and
e provide data analysis services for the community and Eaetx¢ernal to the community.
Each organization or individual that is a member of the Daden@unity will:

e collect and provide data for the social indicators platfdofftowing accepted standards based on their
own internal mandate;

e make their data available for analysis often through dadaiisty agreements; and

e work with other members of the Data Community to combine datanalysis with the support of
data-sharing agreements.

The steering committee represents the Data Community dhbdeneélected by the members of the Data
Community. The number of members of the steering committeldtze terms of the members is determined
by each member of the Data Community and the members ardesklieem the Data Community. Each
member of the Data Community has one vote in the election ohibees to the steering committee. The
steering committee will:

e set standards for sharing community data both internaltiyexsternally;
e determine with the advice of the Data Community what databeashared internally and externally;

e develop data sharing agreements among Data Community menmbernally and with the service
organization externally; and

e negotiate any payment that might be made between membédre Bfata Community and the service
organization for external use of data.

Once established in a community the steering committeeop#érate under a set of principles some of
which follow:

e The steering committee will govern what individuals andug® can join the Data Community and
what data and analysis can be made public. Most of the otlies governing composition and
operation of the steering committee have yet to be detednine

e Any group or individual belonging to the Data Community anighing to supply community data
to the social indicators platform must notify the steerimgnenittee of its intentions. The steering
committee can stop such participation but must activelyalo s

e There will be no cost to any individual or group that belongghte Data Community and is adding
community-level data to the social indicators platform.
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9.4 Principles of Revenue Sharing

The service organization generates revenue by providingsacto data and data analysis services to orga-
nizations both inside and outside the Data Community. Oheébaisic expenses of operating the service
organization are covered then the Data Community shoulekshdhe revenue as the Data Community pro-
vides the data. Revenue sharing can be achieved by prowgdinices to members of the Data Community
and funding to the steering committee that can be used t@teptire steering committee and distributed to
members of the Data Community. Distribution could be in thrarf of grants or payments for services.

10 Conclusions

This paper provides a rationale for timely collection of ecoomity-level data that underlies social indicators
and outlines an information system to collect, manage asgla the social indicators. This approach
allows communities to monitor community well-being whersihappening and to track the effects of laws
and social policies. Further the paper outlines a financ@dehthat aims to provide sustainability for the
social indicators process.

This method of gathering community data contrasts withenirpractice, which typically uses data
collected from government agencies or private companggspierform surveys such as the census or collect
community market data. This data typically is from the past presents an “old” and incomplete picture
of the community.
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