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1. Executive Summary

The British Columbia Socioeconomic, Community, and Health Index (the Index)
was developed to measure socioeconomic wellbeing across geographic areas in
British Columbia. Following a similar approach to the Australian Bureau of
Statistics’ Socio-Economic Indexes for Areas (SEIFA), the B.C. Index summarizes
various social and economic conditions of people and households across
predefined geographic areas in the province.

The purpose of the Index is to have one comprehensive measure that summarizes
B.C.'s various data sources in an easy to access way, identifying the variation in
wellbeing determinants across B.C. communities. This approach distills large
amounts of data into a set of concise indicators to support evidence-based
decision-making regarding investment, resource allocation, and policy intervention
in the province. Additionally, the Index can support the evaluation of policy
outcomes by tracking changes in socioeconomic conditions over time.

The Index was constructed using Principal Components Analysis (PCA), a statistical
method that helps simplify complex data and aligns with the most current
approaches to socioeconomic frameworks in the literature reviewed. The Index is
developed by splitting data into four domains: economic, education, health and
community. These domains were selected based on their consistent presence in
the literature as core dimensions of social wellbeing and socioeconomic status.
These domains capture both individual-level and structural factors that influence
quality of life and opportunity.

While most data were available in longitudinal timeframes of 10+ years, four data
sets were more limited: student learning survey responses, postal-code-level
median individual income, labour force survey small-area estimates, and assessed
housing value. Although these data sets spanned shorter timeframes, they were
still strongly associated with their respective domain indicators and contributed
meaningfully to the Index. For this reason, two indices were developed:

e The Longitudinal (L) Model: using fewer explanatory variables and fixed
factor loadings to enable a trend comparison over time for each jurisdiction.
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e The Detailed (D) Model: using all data available but only generated for the
most recent year (2023).

The primary geographic reference point used in the Index creation was the
Dissemination Area (DA).

To capture the multidimensional nature of socioeconomic status, we grouped the
standardized indicators into four thematic domains:

e Economic Domain indicators related to income, employment, and housing
quality

o Education Domain covers metrics such as high school course mark, high
school completion rate, and educational attainment

e Health Domain encompasses indicators like prevalence of chronic
conditions

e Community Domain reflects social cohesion and equity, including crime
rates, ratio of single parents, and proportion of the population that is
receiving income assistance

The Index is a final combination of the four domains above. A Socioeconomic
Index was also developed which comprises the Economic, Education, and
Community Domains only. The final index scores were transformed to a scale with
mean of 50 and standard deviation of 10. This approach mirrors the Australian
Bureau of Statistics’ SEIFA methodology as well as other research institutions.

To assess the robustness and reliability of the Index, a series of validation tests
were conducted. First, we examined the distribution of Index scores using
histogram charts and geographic heat maps. These visual tools helped us assess
whether the scores followed a reasonable and expected distribution—such as
avoiding extreme skewness or clustering—and whether regional patterns aligned
with known socioeconomic disparities.

Next, we assessed the external consistency of the Index by calculating Pearson
correlation coefficients between the Index and other established socioeconomic
and vulnerability measures reported at the B.C. Dissemination Area (DA) level.
Pearson correlation measures how closely two sets of scores move together:
values closer to -1 or 1 indicate stronger relationships. These comparisons helped
evaluate how closely our Index reflects known patterns of socioeconomic status

and disadvantage.
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Key validation comparisons included, with the results summarized in Table 2 of the

report, and below:

B.C. Ministry of Education Socioeconomic Status (ECC SES) Index: Developed
using Census data, this index has demonstrated strong predictive power when
correlated with K-12 academic outcomes. The BC Stats Indices show a high
correlation with the ECC SES, ranging from .80 to .82.

The Canadian Index of Social Resilience (CISR), Canadian Index of Social
Vulnerability (CISV). The CISR and the CISV were developed as composite
indices by Statistics Canada to examine social aspects of resilience and
vulnerability in relation to natural hazards. The CISR is Canada’s first national
index of social resilience to natural hazards. In contrast, the CISV builds upon
existing indexes of social vulnerability. The BC Stats Indices show a high
correlation with the CISR and CISV indices, ranging from .64 to .84 in absolute
terms.

The Canadian Index of Multiple Deprivation (CIMD) sub indices of
Economic Dependency, Situational Vulnerability, and Residential
Instability: The CIMD allows for an understanding of inequalities through
various measures of social well-being, including health, education and justice.
The BC Stats Indices were found to be highly correlated with the Situational
Vulnerability index, with correlation coefficients ranging from .69 to .75 in
absolute terms. The other sub-indices (Economic Dependency and Residential
Instability) have lower correlations, although this is true when compared with
all other indices as well.

Taken together, these correlation results provide a strong validation of the Index.
While no single comparison can fully validate a composite index, the consistent
relationships across multiple independent measures suggest that the Index is a
reliable tool for identifying areas of relative advantage and disadvantage across
B.C.
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2. Introduction

The British Columbia Socioeconomic, Community, and Health Index (the Index)
was developed to measure socioeconomic wellbeing across geographic areas in
British Columbia. Following a similar approach to the Australian Bureau of
Statistics’ Socio-Economic Indexes for Areas (SEIFA), the B.C. Index summarizes
various social and economic conditions of people and households across
predefined geographic areas in the province.

The methodology for measuring the level of social and economic wellbeing in
British Columbia was developed through a comprehensive review of recent
methods and approaches to index creation undertaken by various organizations.
In addition to the detailed literature on this subject, the Index takes advantage of
the multiple data sources available. The Index integrates B.C. Ministry microdata
with more aggregate publicly available data from Statistics Canada, producing
measures for income, education, employment, housing, health, and other
community factors that influence the socioeconomic standing of British
Columbians.

The purpose of the Index is to have one comprehensive measure that summarizes
B.C.'s various data sources in an accessible way, identifying the level variation in
wellbeing determinants across B.C. communities. This approach distills large
amounts of data into a set of concise indicators to support evidence-based
decision-making regarding investment, resource allocation, and policy intervention
in the province. Additionally, the Index can support the evaluation of policy
outcomes by tracking changes in socioeconomic conditions over time.

BC Stats has previously developed a Socioeconomic Index (SEI), last updated in
2013, to identify areas or groups experiencing disadvantage. It had similar goals of
creating a tool for policymakers to target resources and interventions more
effectively. By highlighting patterns of inequality, the previous SEI helped ensure
that social programs are directed where they are most needed, promoting equity
and social justice.
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In the 2013 SEI, a weighting method was used to summarize the data collected
across the domains of economic hardship (30 per cent), crime (20 per cent), health
problems (20 per cent), education concerns (20 per cent), children at risk (5 per
cent), and youth at risk (5 per cent). While this served as a valuable tool for
highlighting patterns of inequality and guiding policy interventions, it presented
limitations—particularly in terms of data coverage and updating frequency. Not all
regions in the province were included due to data gaps, and updating the index
was challenging, as it relied on manual data submissions from individual
ministries.

To build on this foundation and overcome these limitations, a more robust and
scalable Index was developed using the microdata available through the province's
Data Innovation (DI) Program and combined with other publicly available sources.
The DI Program provides a more reliable and consistent data update schedule, as
it integrates data from ministries on a semi-automated, standardized timeline.
These enhancements allow for more timely updates, broader geographic
representation, and improved methodological consistency. The measures used in
the Index were developed in consultation with the ministry partners contributing
to the DI Program, ensuring relevance and alignment with policy needs.
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3. Literature Review

A thorough review of indices and frameworks related to the Index redesign was
conducted. These frameworks were assessed both from a methodological
standpoint as well as to gain an understanding of the data that other jurisdictions
use to derive relevant indicators.

Articles were selected based on the similarity to the purpose of the Index being
developed for British Columbia. Namely, the literature focused on articles
summarizing indices that have been developed to measure the social and
economic status across diverse communities within a region. To narrow the search,
the focus was set on regions similar to British Columbia and Canada that were
published over the last 10-15 years. A summary of the relevant information used to
inform the Index is provided in the next section.

3.1. Conceptual Frameworks for
Socioeconomic Status

Socioeconomic status (SES) is a complex concept that reflects a person’s or
community’s position within society, shaped by access to resources, education,
employment, and social connections. Lynch and Kaplan (2000) describe SES as a
hierarchical structure, where higher status is linked to better health and well-being
due to greater access to material and social advantages. Galobardes et al. (2006)
emphasize that SES influences exposure to risks and access to supports, making it
a key factor in health research.

More recent studies have expanded this view. Diemer et al. (2013) highlight both
objective measures (like income and education) and subjective perceptions of
social status. Tan (2024) argues for a broader understanding that includes how
people use their resources and social networks, not just what they have. Similarly,
Avvisati (2020) points out that SES should reflect both social position and the
capital individuals can access and control.
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Together, these studies show that SES is not just about income or education—it’s
about how people live, what they can access, and how they are positioned in
society. This understanding guided the design of our Index, which includes both
individual-level and community-level indicators to reflect a fuller picture of
socioeconomic conditions in BC.

3.2. Methodological Approaches

Recent literature highlights a shift from traditional methods of constructing
socioeconomic indices such as simple weighting or expert-assigned scores, toward
more data-driven techniques like Principal Components Analysis (PCA). This shift is
largely due to PCA's ability to address key methodological challenges in a more
objective and statistically robust manner.

Vyas and Kumaranayake (2006) were among the early adopters of PCA in SES
research, noting its usefulness in deriving indices from asset data when income
and expenditure data are difficult to collect reliably. Lalloué et al. (2013) further
advanced this approach by developing a PCA-based procedure for creating
neighborhood-level SES indices, later operationalized through the R

package SesIndexCreatoR (Lalloué et al., 2015), making the method accessible to
non-specialists.

Psaki et al. (2014) compared PCA with machine learning techniques like random
forests, emphasizing PCA's strength in handling correlated predictors and reducing
bias in variable selection. Friesen et al. (2016) demonstrated the practical
application of PCA in identifying priority neighborhoods for health service delivery
based on SES rankings.

The preference for PCA stems from several advantages:

« Objectivity: PCA derives weights from the data itself, avoiding subjective
decisions about indicator importance.

« Validity: It improves validity by capturing the underlying dimensions of SES
more accurately than arbitrary weighting.

o Multicollinearity management: It transforms correlated variables into
uncorrelated components, improving model stability.
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o Versatility: PCA can be applied across diverse SES indicators, including
income, education, occupation, and housing.

These methodological strengths directly informed the analytical foundation of our
redesigned SES Index, ensuring that it is both statistically sound and adaptable to
evolving data sources.'

3.3. Existing Indices and Applications

Vincent and Sutherland (2013) conducted a review of methods for deriving an
index for socioeconomic status in British Columbia. Their technical report
responded to the BC Ministry of Health’s need for an index and reviewed the
development of the Ministry's prototype while proposing recommendations for
improvement.

BC Stats (2013) previously developed the British Columbia Regional Socioeconomic
indicators methodology, which formed a foundation for understanding regional
socioeconomic patterns in the province.

The Australian Bureau of Statistics (2021) Socio-Economic Indexes for Areas (SEIFA)
methodology served as an important reference for our approach, as it is widely
recognized internationally for area-based socioeconomic indexing.

Other notable indices reviewed include: BC Ministry of Education (2022) Kto12
Socio Economic Status (SES) Index, Business Council of British Columbia (2024) B.C.
Prosperity Index, Indigenous Services Canada’s (2024) Community Well-Being
index, United Nations' (2024) Human Development Index, University of Waterloo's
(2024) Canadian Index of Wellbeing, and the OECD’s (2020) How's Life? framework
for measuring well-being.

A detailed table summarizing the articles reviewed is included in Appendix A. While
these existing indices offer valuable insights into specific domains or populations,
only a few are directly applicable to British Columbia. Those that are often rely on

' While PCA is a powerful tool for constructing indices, it is important to note that it identifies
statistical associations rather than causal relationships. The components derived from PCA reflect
patterns in the data but do not indicate which variables directly influence outcomes. Further
analysis—such as regression modeling or causal inference—is required to explore the specific roles
and impacts of individual indicators.
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limited or static data and lack integration across multiple datasets at the individual
level. The redesigned Index adds value by directly leveraging linked microdata
through the DI Program, enabling a more comprehensive set of individual and
community level measures to inform the final Index.
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4. Methodology

The Index was constructed using Principal Components Analysis (PCA), a statistical
method that helps simplify complex data. The method was the most frequent,
modern approach used to develop a socioeconomic model cited in the literature
review. A PCA model combines many related indicators such as income, education,
and health, into a smaller set of summary scores that explain the regional variation
in these measures. Instead of manually assigning weights to each indicator, PCA
uses the data itself to determine which variables matter most in the assessment of
regional variance. This makes the process more objective and transparent, while
allowing BC Stats to use the wealth of data available via the DI Program.

The Index was developed by splitting data into four domains: economic, education,
health and community. These domains were selected based on their consistent
presence in the literature as core dimensions of social wellbeing and
socioeconomic status. These domains capture both individual-level and structural
factors that influence quality of life and opportunity.

The first principal component, which explains the most variation in the data, forms
the basis of each domain. These are then combined by a second PCA into one
overall Index value. This approach helps highlight how different regions compare
across key aspects of wellbeing.

4.1. Data Selection and Consultation

The data selection process for the Index was based on four selection criteria used
to determine if the data:

1. fitinto one of the four Economic, Education, Health, or Community domains,

2. were available at relatively granular geographic levels. Individual level data
were preferable.

3. had an ongoing data refresh schedule planned and available for future
updates of the Index in a consistent, usable format.
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4. were part of a historical reporting cycle allowing the ability to go back in
time, enabling the generation of a longitudinally indexed data series.

A preliminary data summary was developed based on these four factors and
mapped across the 4 domains. This data summary was discussed with data experts
from the B.C. Ministries of Health, Education and Childcare, Jobs Economic
Development and Innovation, Social Development and Poverty Reduction, and
Children and Family Development. Through these discussions the data selection
process was refined and improved upon.

While most data were available in longitudinal timeframes of 10+ years, four data
sets were more limited in their longitudinal data availability: student learning
survey responses, postal code level individual income, labour force survey small
area estimates, and assessed housing value. Although these data sets were
available in shorter timeframes, they were still strongly associated with their
respective domain indicators and contributed meaningfully to the Index. For this
reason, two indices were developed:

e The Longitudinal (L) Model: using fewer explanatory variables and fixed, or
constant factor loadings, to enable a trend comparison over time for each
jurisdiction.

e The Detailed (D) Model: using all data available but only generated for the
most recent year (2023).

Based on this criteria and process there were 37 different data variables selected
to be used for the Longitudinal Model and 43 used for the Detailed Model. These
variables are listed by domain and model type (Longitudinal (L) or Detailed (D)) in
Table 1 of Appendix B. Chart 1 illustrates a summary of measures used in each
model. Green highlighting identifies the measures that are only available in the
Detailed Model, while gray highlighting indicates the measures that are only used
in the Longitudinal model?.

2 Some factors are excluded from the Detailed Model but not from the Longitudinal Model as they
less explanatory power (causing the factor loadings to fall below the 10% threshold) in the Detailed
Model with more data being available.
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Chart 1: The Index: Principal Component Structure
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4.2. Index Construction

4.2.1. Geographical Region Assignment

The primary geographic reference point used in the Index creation was the
Dissemination Area (DA). A DA portrays the dissemination area boundaries which
Census data are disseminated by Statistics Canada. A dissemination area is a small
area composed of one or more neighbouring dissemination blocks and is the
smallest standard geographic area for which all census data are disseminated.
Dissemination area boundaries combine to cover the entire area of British
Columbia.

To maintain the integrity, reliability, and confidentiality of the index, clear exclusion
rules were applied to remove DAs with insufficient or poor-quality data. DAs were
excluded from the Index creation if they meet the following criteria:

e No usual residents,
e Very small populations (e.g., fewer than 10 people for DAs),

The Index is calculated at multiple geographic levels to support different types of
analysis and decision-making. These levels include:

o Dissemination Areas (DAs) - the smallest standard geographic unit used by
Statistics Canada.

o Census Subdivisions (CSDs) - typically representing municipalities.

o Community Health Service Areas (CHSAs) - used for health system
planning.

While the model is built at the DA level to ensure high spatial resolution, results
were aggregated and reported publicly at the CSD and CHSA levels to support
broader policy and planning needs, while maintaining data confidentiality. DA-level
data were retained for internal use within the secure research environment of the
B.C. Data Innovation Program, where privacy and data quality can be carefully
managed.
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4.2.2. Variable Selection and Conceptual Alignment

The development of the Index involved a two-stage variable selection process to
ensure theoretical relevance and statistical robustness. In the first stage we
curated a comprehensive set of variables that are theoretically associated with
socioeconomic status, drawing from established literature and contextual
knowledge specific to British Columbia, as outlined above. Measures that did not
align were excluded to maintain regional relevance and conceptual integrity.

In the second stage, we refined the dataset through data cleaning,
standardization, and imputation of missing values. Categorical categories were
converted to binary (0 or 1) variables, and all variables were aggregated to
appropriate DA level indicators using averaging and ratio techniques. All indicators
were then standardized using a Z-score transformation prior to applying PCA
modelling to ensure comparability across variables and inconsistent units. Missing
data were imputed using the K-Nearest Neighbour method (see Appendix C).

To further reduce multicollinearity and enhance interpretability, we examined
pairwise correlations among variables. In cases where the correlation exceeded
80%, only one variable from each highly correlated pair was retained, with
preference given to those that were more meaningful based on theory or had
clearer and more reliable data.

The first stage of PCA modeling was then conducted to assess the contribution of
each variable to the overall index measure. Following the “long-to-short"
convention in statistical learning, we adopted an iterative, step wise approach: in
each round, only the variable with the smallest factor loading was removed. This
process was repeated until all remaining variables had factor loadings of at least
10%, ensuring that each retained variable contributed meaningfully to the
principal components.

4.2.3. Constructing Domain-Specific Indexes Using PCA

To capture the multidimensional nature of socioeconomic status, we grouped the
standardized indicators into four thematic domains:

e Economic Domain indicators related to income, employment, and housing
quality
THE B.C. SOCIOECONOMIC INDEX | 14



e Education Domain covers metrics such as high school course mark, high
school completion rate, and educational attainment

e Health Domain encompasses indicators like prevalence of chronic
conditions

e Community Domain reflects social cohesion and equity, including crime
rates, ratio of single parents, and proportion of the population that is
receiving income assistance

For each domain, PCA is applied. We extracted the first principal component
(PC1) from each domain-specific PCA to serve as the domain index. PC1 captures
the greatest amount of variance within each domain and provides a single,
interpretable summary measure.

The domain index is calculated as:
DDDDDDDDDDDD IIDDIIIL = wwiXX1 + wwaXX2 + -+ + wwmXXm

where:
o XX arethe standardized input variables,

» wwi are the factor loadings associated with PC1.

4.2.4. Creating the Socioeconomic and the Total Index

Once the four domain indexes were established, we applied another round of PCA
modeling, this time using the domain indexes as inputs to derive the final two
composite indexes:

e acomprehensive (Total) Index that includes the Economic, Education,
Health, and Community domains, and

e amore focused Socioeconomic Index (SEI) that includes only Economic,
Education, and Community domains.

The Health domain was intentionally excluded from the SEI because health
outcomes are generally considered to be influenced by socioeconomic conditions,
rather than a component of them. Including the Health domain in the SEI could
blur the distinction between cause and effect, making it harder to use
socioeconomic factors to understand or predict health disparities. This approach
aligns with academic research and best practices, where health is treated as an
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outcome variable shaped by factors like income, education, and social
environment (Duncan, 2002; Buder, 2023).

While Education is also sometimes considered an outcome of socioeconomic
conditions, it is widely recognized in the literature as both a foundational
determinant and a key dimension of socioeconomic status. Education influences
employment opportunities, income potential, and access to resources, and is often
used as a core indicator in SES measurement frameworks (Galobardes et al., 2006;
Diemer et al., 2013). Its dual role—as both a driver and a reflection of
socioeconomic position—supports its inclusion in both the SEI and the Total Index.

Having both a Total Index and a Socioeconomic Index (SEI) allows for greater
flexibility and clarity in analysis. The Total Index provides a broad view of overall
social wellbeing by incorporating health outcomes alongside socioeconomic
factors, making it useful for understanding general community conditions. The SEI,
on the other hand, focuses specifically on structural socioeconomic conditions—
such as income, education, and community context—allowing for clearer
interpretation of the factors that influence outcomes like health. This dual-index
approach supports both targeted policy development and comprehensive
wellbeing assessments.

The total index is calculated using the first principal component from the second-
stage PCA:

TTDDTTDDTT DDDDIII = vvi (EEEEDDDDDDDDDDEE) + vy (EEUEEEEDDTTDDDDDD) + wvs (HHIDDTTTTA) + s (CCDDDDDDEEDDDDITCC)

where vvi are the factor loadings for each domain index.

This approach ensures that the overall index reflects the shared variance across all
four domains, providing a balanced summary of indicators.

The SEI uses similar components but excludes the Health index:
SSEEIl = ww1 (EEEEDDDDDDDDDDEE) + wws (EEIEEEEDDTTDDDDDD) + wws (CCDDDDDDEEDDDDTTCC)

where wwi are the factor loadings for each domain index.
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4.2.5. Scaling the Final Index Scores

The raw scores produced by PCA in most modern frameworks are standardized to
a mean of 0 and a standard deviation of 1. To enhance interpretability and align
with established practices, we rescaled these scores to a more intuitive range.

The final index scores were transformed to a scale with mean of 50 and standard
deviation of 10. This approach mirrors the Australian Bureau of Statistics’ SEIFA
methodology and other research institutions (Christensen et al., 2017; South
Eastern Sydney Local Health District, 2016; Thomson, 2005), where lower scores
indicate greater relative disadvantage and higher scores indicate greater relative
advantage. Any outlier scores that land outside a 0 to 100 range after re-scaling
were adjusted up (down) wards to 0 or 100 to maintain straightforward
interpretability of the results. This transformation supports comparability and ease
of explainability as it frames the scores on a 0 to 100 scale (see Appendix D).

4.2.6. Longitudinal Consistency

To ensure that the Index remains consistent and comparable over time, we
adopted a machine learning convention that separates the training and prediction
phases. All model parameters, including those used for data preprocessing (e.g.,
normalization of means and standard deviations), and PCA factor loadings were
derived exclusively from a single base year dataset. For the longitudinal model, the
2021 dataset serves as the base year, while the 2023 dataset was used for the
detailed model. These base years may be updated in future iterations, but the
principle of having fixed training parameters will remain unchanged.

Once derived, these parameters were applied uniformly to data from subsequent
years, ensuring methodological stability and avoiding the variability that could
result from re-training the model annually. All indices generated through PCA were
standardized using the base year's mean and standard deviation and then scaled
to have a mean of 50 and a standard deviation of 10 based on the base year
distribution. This scaling convention allows for intuitive interpretation: a score of
50 represents the provincial average in the base year, while a score of 60 indicates
a value one standard deviation above that average. Importantly, scores in later
years are not re-centered; they remain anchored to the base year's distribution.
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This means a score of 50 in any year reflects the base year’s provincial mean, not
the mean of that particular year. This approach ensures that the Index remains a
stable and reliable tool for tracking socioeconomic conditions over time.
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5. Discussion

The Index provides a relative score that highlights which geographic areas in
British Columbia may be facing more challenges, and which areas are doing
relatively well. This information is designed to support evidence-based decision
making regarding where to focus resources and investment.

5.1. Interpretation

The Index, SEI Index, and related sub-indices were designed so that the average
score across the province is 50. Due to variation in the selected measures, most
communities will have scores that fall between 0 and 100. A score of 50 means that
a community is close to the provincial average in the base year in terms of
socioeconomic and health conditions.

Scores closer to 0 suggest greater relative disadvantage, while scores closer to 100
suggest greater relative advantage compared to the provincial average. When a
community scores below 50, this could mean more households have relatively
lower incomes, fewer people are achieving certain education, or occupation levels.
On the other hand, a score above 50 indicates that a community is scoring above
the provincial average. These areas may have, for example, more people with post-
secondary education, lower unemployment, or a greater share of residents in
higher-skilled occupations.

5.2. Validation

To assess the robustness and reliability of the Index, a series of validation tests
were conducted. Our validation approach aligns with best practices in index
development, where visual inspection of distributions and correlation analysis are
commonly used to assess reliability and interpretability (e.g., Vyas &
Kumaranayake, 2006; Lalloué et al., 2013). Together, these steps provided
confidence that the Index behaves as intended and can be used to support
meaningful analysis and decision-making.
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We examined the distribution of Index scores using histogram charts and
geographic heat maps. These visual tools helped the assessment of whether the
scores followed a reasonable and expected distribution, ensuring against extreme
skewness or clustering, and confirming the regional patterns aligned with known
socioeconomic disparities seen on other analysis. For example, histograms allowed
us to verify that the scores were spread across a meaningful range, rather than
being concentrated in narrow bands, which could indicate poor differentiation
between communities.

Next, we assessed the external consistency of the Index by calculating Pearson
correlation coefficients between the Index values and other established
socioeconomic and vulnerability measures reported at the B.C. Dissemination Area
(DA) level. Pearson correlation measures how closely two sets of scores move
together with values closer to -1 or 1 indicate stronger negative or positive
relationships respectively. These comparisons helped evaluate how closely our
Index reflected existing findings of socioeconomic status and disadvantage.

The validation comparisons are summarized below, with the correlation
coefficients compared in Table 2 below:

o B.C. Ministry of Education Socioeconomic Status (ECC SES) Index: Developed
using Census data, this index has demonstrated strong predictive power when
correlated with student K-12 outcomes. The SEI and the Index show a high
correlation with the ECC SES, ranging from .80 to .82.

« The Canadian Index of Social Resilience (CISR), Canadian Index of Social
Vulnerability (CISV). The CISR and the CISV were developed as composite
indices by Statistics Canada to examine social aspects of resilience and
vulnerability in relation to natural hazards. The CISR is Canada’s first national
index of social resilience to natural hazards. In contrast, the CISV builds upon
existing indexes of social vulnerability. The SEI and the Index show a high
correlation with these indices, ranging from .64 to .84 in absolute terms.

o The Canadian Index of Multiple Deprivation (CIMD) sub indices of
Economic Dependency, Situational Vulnerability, and Residential
Instability: The CIMD allows for an understanding of inequalities through
various measures of social well-being, including health, education and justice.
The SEI and the Index were found to be highly correlated with the Situational
Vulnerability index, with correlation coefficients ranging from .69 to .75 in
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absolute terms. Both of the other sub-indices (Economic Dependency and
Residential Instability) have low correlations, although this is true when
compared with all other indices, not just our own.

Taken together, these correlation results provide a strong validation of the Index.
High correlations with established indices such as the ECC SES, CISR, CISV, and
CIMD indicate that our measures align well with existing frameworks used to
assess socioeconomic conditions and vulnerability. While no single comparison can
fully validate a composite index, the consistent relationships across multiple
independent measures suggest that the Index is a reliable tool for identifying
areas of relative advantage and disadvantage across B.C.

Table 2: Index Cross Correlations

Pearson CISR  CISV ECC SES Economic Residential SEI Situational
Correlation Score Index Dependency Instability Index  Vulnerability

CISR

Cisv -0.72

ECC SES Index 0.79 -0.40

Economic 034 033 015
Dependency
Residential
Instability -0.22 0.51 0.14 -0.10
SEl Index 0.84 -0.65 0.82 -0.16 -0.15
Sltuatlor?l -0.66 0.63 -0.63 -0.05 0.08 -0.75
Vulnerability
Total Index 0.84 -0.64 0.80 -0.27 -0.13 -0.69

5.3. Limitations

While the Index provides a valuable tool for understanding socioeconomic
conditions across British Columbia, it has limitations and related considerations
one should consider when using this information:

o The values of the Index should be interpreted as relative not absolute. A
score of 30 does not imply that an area is “twice as disadvantaged” as one
with a score of 60. The index is intended for ranking and comparison, not for
quantifying exact levels of advantage or disadvantage.
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o Thevalues of the Index are assessed at the area-level, not the individual-
level. Therefore, the Index reflects the aggregated socioeconomic
characteristics of geographic areas. It is not designed to describe individual
circumstances and should not be used for individual-level analysis or
decision-making.

o The Index results are mainly contextual and are most effective when used
alongside other data sources and local knowledge. It can help as a first step
to identify areas for further investigation into opportunities for resource
allocation or policy intervention options.
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6. Conclusion

The Index advances the Ministry of Citizens' Services objective of “expanding the
use of cross-government data and the Data Innovation Program to increase
evidence-based decision making and better inform public policy”. By building the
Index using the microlevel data available through the BC DI Program, this project
brings together a wide range of administrative data with other publicly available
data provided by Statistics Canada into a single, standardized index to support
evidence-based policy and program development.

Looking ahead, BC Stats will continue to collaborate with ministries and data
partners to further expand the Index. Planned additions include exploring adding
data on major infrastructure investments (e.g., BC Major Projects), internet
connectivity (e.g., access to broadband services) and natural disaster data such as
the occurrence of floods and wildfires. These enhancements will strengthen the
Index and provide a more comprehensive view of socioeconomic conditions across
the province. Through ongoing collaboration and refinement, the Index will
continue to evolve as a foundational resource for understanding and improving
socioeconomic conditions across British Columbia.

The Index will be updated on an annual cycle to reflect the most current data
available. Detailed Dissemination Area level results will be made accessible to
approved researchers through the B.C. DI Program, while aggregated results at the
Census Subdivision (CSD) and Community Health Service Area (CHSA) levels will be
made publicly available through the BC Data Catalogue.
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8. Appendix A: Summary of
selected, relevant indexes

Title

Overall
Regional
Socioeconomic
Index

A Review of
Methods for
Deriving an
Index for
Socioeconomic
Status in

British Columbia
Community Well-
Being index

Canadian Index
of Wellbeing
(CIW)

Socioeconomic
Factor Index
(SEFI)

Human
Development
Index (HDI)

Method

Weighted average of
Six composite
indices: Economic
Hardship (30%),
Crime (20%), Health
Problems (20%),
Education Concerns
(20%), Children at
Risk (5%), Youth at
Risk (5%)

A two-stage
principal
components
analysis

Equal weighting of
indicators; scores
range from 0 to 100

Base year
normalization;
percentage change
tracking; equal
weighting of 64
indicators

Factor analysis using
four census-derived
variables

Geometric mean of
normalized indices
for health, income,
and education

Level

Census Division,
Local Health Areas,
Regional Districts,
Health Authorities,
Development
Regions, School
Districts, College
Regions

Dissemination

Areas,

Local Health Areas

Census Sub-Division

National, Province

Dissemination area
(DA), Census
Subdivision (CSD)

Country

Sub index

Economic Hardship,
Crime, Health
Problems, Education
Concerns, Children at
Risk, Youth at Risk

N/A

Income, Education,
Housing, Labour
Force Activity
Community Vitality,
Democratic
Engagement,
Education,
Environment, Healthy
Populations, Leisure
and Culture, Living
Standards, and Time
Use

Unemployment Rate,
Household Income,
Single Parent
Households, No High
School Graduation
Life Expectancy,
Education, Income

Data Source

BC Stats, Statistics
Canada, BC
Ministries

2006 BC census data

Statistics Canada
Census

Statistics Canada,
Environment
Canada, Elections
Canada, Parks
Canada, OECD, CIBC,
CSLS, others

Statistics Canada
Census

UNDP
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BC Stats

BC Ministry
of Health

Indigenous
Services
Canada
University
of Waterloo

University
of Manitoba

United
Nations
Developme
nt Program



Title

OECD Social
Indicators

Socio-Economic
Indexes for Areas
(SEIFA)

B.C. Prosperity
Index

Method

Compilation of 25
social indicators

Principal
Component Analysis
(PCA) of census
variables

Equal weighting of
12 indicators across
three domains

Level

Country

Statistical Areas
Level 1 (SA1),
Statistical Areas
Level 2 (SA2), Local
Government Areas
(LGA), Postal Areas
(POA), State Suburbs
(SSQ)

Province

Sub index Data Source

Self-sufficiency, OECD.
Equity, Health Status,

Social Cohesion

Australian Census of
Population and

Index of Relative
Socio-economic
Disadvantage (IRSD).
Index of Relative

Housing

Socio-economic

Advantage and

Disadvantage (IRSAD).

Index of Economic

Resources (IER). Index

of Education and

Occupation (IEO) (e.g.,

qualifications,

occupation type).

Business Council of
British Columbia
(BCBCQ)

Business Well-Being,
Economic Well-Being,
Societal Well-Being
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OECD

Australian
Bureau of
Statistics
(ABS)

Business
Council of
British
Columbia
(BCBQ),
Centre for
the Study of
Livings
Standards
(CSLS)



9. Appendix B: Index Data
Elements

. . Model
Domain Variable Data Source
(L, D)
- The year when the data was recorded. L, D BC Stats
Cleaned Dissemination Area unique identifier for
- . . L,D BC Stats
geographic analysis.
- Population L, D BC Stats
- Median Age L, D BC Stats
Economic Income: 2020 Median after-tax household income L, D Statistics Canada Census
. Income: Median individual before tax total o .
Economic . D Ministry of Finance
income
. Income: Proportion of low income based on after L
Economic D Statistics Canada Census
tax (LIM-AT) measure
. Employment: Proportion of the working-age L
Economic . . L,D Statistics Canada Census
population that is employed.
. Employment: Proportion of the labour force that -
Economic . L, D Statistics Canada Census
is unemployed.
Employment: The percentage of the population
Economic ploy P & pop D Statistics Canada Labor Force Survey
15 years of age and older employed
Employment: The number of unemployed people
Economic as a percentage of the labour force (employed D Statistics Canada Labor Force Survey
and unemployed)
. Housing: Ratio of homeownership to rental o
Economic . . L Statistics Canada Census
occupancy in the community.
. Housing: Percentage of dwellings in need of major L
Economic . L,D Statistics Canada Census
repairs.
Economic Housing: Median assessed house value D BC Assessment
Occupation: Proportion of the population
Economic employed in legislative and senior management L, D Statistics Canada Census
occupations
Occupation: Proportion of the population
Economic employed in natural and applied science L, D Statistics Canada Census
occupations
. Occupation: Proportion of the population e
Economic . . L,D Statistics Canada Census
employed in health occupations
. Occupation: Proportion of the population e
Economic . . L,D Statistics Canada Census
employed in management occupations
Economic Population growth rate D BC Stats
. Proportion of population without a high school L
Education . L,D Statistics Canada Census
diploma.
. Proportion of population with only a high school e
Education . L,D Statistics Canada Census
diploma.
Proportion of population with postseconda
Education P . Pop P i L, D Statistics Canada Census
education.
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Model

Domain Variable Data Source
(L, D)
. Proportion of A in English Language Arts, grades o .
Education L,D Ministry of Education
10-12
Education Proportion of A in Mathematics grades 10-12 L, D Ministry of Education
Education Proportion of A in Social Studies grades 10-12 L,D Ministry of Education
Education Proportion of A in Sciences grades 10-12 L, D Ministry of Education
. Average FSA score percentage in Grade 4 . .
Education . L,D Ministry of Education
Reading.
. Average FSA score percentage in Grade 4 . .
Education L,D Ministry of Education
Numeracy.
. Average FSA score percentage in Grade 7 . .
Education . L, D Ministry of Education
Reading.
X Average FSA score percentage in Grade 7 . X
Education L,D Ministry of Education
Numeracy.
. Proportion of positive responses in student . .
Education . ] . D Ministry of Education
learning survey question: do you like school
Proportion of positive responses in student
Education learning survey question: do you feel welcome at D Ministry of Education
school
X Proportion of positive responses in student . X
Education . ] D Ministry of Education
learning survey questions: do you have breakfast
Education High school completion rate by Grade 12. L,D Ministry of Education
. Proportion of single-parent families in the L
Community . L,D Statistics Canada Census
community.
. Percentage of parents who were lone parents at o
Community . o L, D Ministry of Health
the time of childbirth.
. Children and youth in care per thousand young Ministry of Children and Family
Community . L, D
(0-18) population. Development
. Proportion of population receiving disability Ministry of Social Development and
Community . L,D .
assistance. Poverty Reduction
. Proportion of population receiving income Ministry of Social Development and
Community ) LD .
assistance. Poverty Reduction
. All reported crimes excluding traffic, per 100,000 L
Community . L, D Statistics Canada
population.
Community Number of homicides per 100,000 population. L,D Statistics Canada
Health Prevalence rate of asthma L, D Ministry of Health
Health Prevalence rate of diabetes L, D Ministry of Health
Prevalence rate of hypertension (high blood
Health P (hig L,D Ministry of Health
pressure).
Health Prevalence rate of osteoarthritis L, D Ministry of Health
Health Prevalence rate of mood and anxiety disorders L, D Ministry of Health
Percentage of the population receiving BC
Health & pop & L, D Ministry of Health

PharmaCare benefits.
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10. Appendix C: Standardization
and Missing Value Imputation
of Indicators

10.1. Standardization of Indicators

All indicators were standardized using a Z-score transformation prior to applying
the PCA modeling. This step is essential to ensure comparability across variables
that may be measured on different scales (e.g., income in dollars vs. years of
education). The Z-score is calculated as:
X — U
(&)

7 =

Where ( x) is the observed value, (u ) is the variable mean, and (oo ) is the
standard deviation.

As a PCA requires numerical input, categorical variables (e.g., complete high
school, receive disability assistance) were converted into numeric form using
binary coding, transforming each category into a separate (0 or 1) variable. This
allows the inclusion of categorical data in analyses. These transformed variables
were then aggregated to the DA level using appropriate averaging or ratio
techniques before the transformation to Z scores.

10.2. Missing Value Imputation

Missing data were addressed using a K-Nearest Neighbours imputation method.
For each missing value, the algorithm identifies the four most similar DAs based on
available data within the same calendar year and imputes the missing value using
their information. This method preserves the underlying structure of the Index.
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11. Appendix D: Index Scaling

This scale conversion can be described as the:

° IIDDIIIIIIcccccccccccciicccc d PCA'der|Ved Score (mean = 0, SD = 1),
o Ulcctterteecee @ target mean of 50

e O0certccee @ Standard deviation of 10

The rescaled index is calculated as:

”DDH””CCCCUSSCCSS = ”DDH”IICCCCCCCCCCCCiiCCCC X 00 cettttttceee + ,M#FFTTTTTTN‘N‘ = ”DD”””CCCCCCCCCCCCiiCCCC X 10 t 50

Table 1: Example of Index Scaling Transformation

-2 -20 30
-1.5 -15 35
-1 -10 40
-0.5 -5 45
0 0 50
0.5 5 55
1 10 60
1.5 15 65
2 20 70

Contact: www.bcstats.gov.bc.ca/requests

BRITISH ]3 ( ‘S Web: www2.gov.bc.ca/gov/content/data/statistics
COLUMBIA Dtats Mail: 9410 Stn Prov Govt, Victoria, B.C., VW 9V1

BC Stats is the provincial government’s leader in statistical and economic research,
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