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Abstract

Background: Regional medical campuses create positive economic impacts in rural communities and small cities.
They increase educational capacity, medical services, and address the shortage or maldistribution of physicians in
these areas. Our paper answers the question: How do you assess the economic impact of a regional medical
campus?

Methods: The Canadian Input-Output model and the Simplified American Council on Education model are adapted
to assess the economic impact of an individual regional medical campus using a step-by-step process. The models
are tested using data from three Canadian medical schools and their regional campuses.

Results: A comparison of the two models found similarities with data requirements. However, the Canadian Input-
Output model calculations use North American Industry Classification System multipliers thus calculations are more
complex. The outputs in this model result in a single number for each economic category. The Simplified American
Council on Education model, in contrast, applies a single multiplier of 1.5 to all categories, which results in a single
number output for each category and a cumulative total of all impacts by summing outputs.

Conclusion: Both models successfully assess economic impacts of regional medical campuses. The step-by-step
process allows administrators and others to understand the limitations of each model, but also facilitates an in-
house economic assessment. The authors provide guidance on choosing the best model.

Introduction shortages outside of large urban centres, and
strengthening medical facilities in underserved
areas.' RMCs also diversify student training to meet
the needs of diverse cultures, communities, and
locales.*® RMCs help to meet social accountability
mandates and expand the teaching capacity of
medical schools; furthermore, these new medical
education opportunities create positive economic
impacts in the regions where they are located." *

Regional medical campuses (RMCs), i.e., instructional
sites that are distinct from the central/administrative
campus, are areas of growth in medical education in
Canada and elsewhere." A call to action by the
American Association of Medical Colleges (AAMC) in
2006 led to a recognition that strategies are needed
to address the maldistribution of physicians.” The
benefits of RMCs include reducing physician
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Canada responded to pressures to increase the
number of physicians practicing in rural areas and to
diversify medical education beyond large urban
centres by increasing medical educational capacity.
These strategies include increasing the number of
RMCs, but also developing opportunities for training
medical students outside of major urban areas.
Enroliment into Canadian RMCs on specific campuses
increased substantially, from 152 students in 2005 to
1700 in 2020.% Opportunities are also available to
hundreds of students at dozens of locations that
support approximately a year of longitudinal
integrated clerkships (LIC).2 Currently, all medical
students in Canada train off the main campus at
some point during their training.*

These RMCs may fall into four different models: basic
science, clinical, longitudinal, or combined.' Some
medical schools increased class sizes at main
campuses and other medical schools created new
RMCs."3 Areas of concern identified by the Group on
Regional Medical Campuses (GRMC) (a working group
that is part of the AAMC) include: a) pedagogical
success, b) quality of medical practice, c) health care
access and d) local economic development.®
Measuring the impact of RMCs improves our
understanding of how to increase their positive
outcomes through education and as economic
drivers.>’ A literature review identified four major
themes focused on RMCs: workforce, social
accountability, rural medical education, and rural
versus urban settings.! There is a gap in research on
financial and local economic impact of RMCs or
distributed medical education.?

Economic impact measurement and analysis of
regional medical campuses provides information
required for decision-making for government,
educational, and regional partners. This data helps to
support the securing of needed investment and
increases to operating budgets.® As well, economic
information accounts for the spillover benefits
extending beyond students graduating from the
program. RMCs have significant public and
community health benefits and regional development
benefits, beyond any monetary amount tabulated in
this paper.’**8 These benefits warrant further study,
and the authors recognize that the economic impact
analysis shared in this paper only partially captures
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the benefits, but is still essential in assuring the
development and perpetuity of RMCs.

The purpose of this paper is to explain and
demonstrate, using data from several medical
schools, the application of two methodologies to
assess the economic impacts of RMCs. The authors'’
previous review of models used for measuring and
assessing economic impacts of RMCs® formed the
basis of the choice of these two models. In that study,
given the availability of data, the models determined
most suitable to assess RMCs are the Canadian Input-
Output (I-O) model and the Simplified American
Council on Education (ACE) model (two input-output
models). The information included here provides a
guide for RMC program administrators and others to
choose a model to assess their economic impact. The
data used to test the two models came from three
Canadian RMCs, covering a range of programs from
an individual campus to a longitudinal clerkship.

Literature Review

Few publications exist that measure the economic
impact of RMCs for the Canadian context. The
Canadian studies found in the literature include a
Canada-wide study measuring the economic impact
of medical education and health science partners,’
another specific to the Northern Ontario School of
Medicine and its RMCs'® and an unpublished
document regarding healthcare in a rural Manitoba
region." This paper builds on the authors’ previous
publication and recommends creating an accessible
and reliable method to measure the economic impact
of distributed medical education through the RMC to
provide information for regional and rural community
development, policy development, and return on
investment.® These new RMCs not only increase
capacity to existing medical programs, but also
generate economic benefits in smaller centres and
can help boost small community economies.

Measuring the impact of RMCs is complex. Surveys of
key community leaders, the business community, and
university managers provide insight into social,
health, and other qualitative impacts.’®"" Economic
impact surveys collect quantitative data on spending
by students, faculty, staff, and visitors; however, it
may be difficult to find an adequate sample of
participants who also keep meticulous records of all
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aspects of spending over the years of study. Other
spending data collected on graduates captures the
impact of former students who remain in the region
after graduation. In this paper, we assess the two
main models used by post-secondary institutions to
measure economic impact, adjusted for a single
program. The model data includes estimates of
spending by students and visitors found on websites,
and institutional financial records.®

The facilities used for training in RMCs range from a
full regional medical campus with fit-for-purpose
buildings in a mid-size city to a single clinic in a small
community (longitudinal integrated clerkships).’
Programs may include classroom teaching and video
conferencing from the main campus. Students
complete their medical training for their
undergraduate degree at a regional medical campus,
or take a portion (i.e., eight weeks to a full year) of
their training at a facility distant from the main
campus at a clinic, hospital, or public health unitin a
rural community. Given the challenges of measuring
economic impacts of diverse programs, researchers
instead focused on key economic impact variables
common to each program: students, visitors, and
institutional spending; alumni and potential research
impact.

Economic assessments of RMCs need to focus on
their location, i.e., small and mid-size cities,
community-based, and rural programs.' This requires
a range of data to evaluate, understand, and be
useful in decision-making. Economic information
provides valuable input into continuity and the impact
of a change to these programs.

Choosing an Economic Model to Assess RMC
One of the challenges to assessing the economic
impact of RMCs is the diversity of programs, e.g.,
longitudinal integrated clerkships, shorter rural
medicine placements, and complete regional medical
campuses.’ The Canadian Medical Education Journal
published an evaluation of models with the potential
to assess the economic impacts of RMCs.® The study
found that universities apply either the Simplified ACE
model or the Canadian I-O model to assess university-
wide impacts in Canada.® The economic impact
reports provide specific information on university
impacts, but they do not provide detailed information
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on how to gather data (and challenges to finding it),
economic impact calculations, or the importance of
using these calculations (outputs) in decision-making.®
Furthermore, none of the studies applied the two
models specifically to an RMC, an individual small-
scale program, or a subset of their university
programming. Additionally, the recent expansion of
RMCs in Canada limits the scope for statistical
techniques involving econometric (regression)
analysis.

The basis for the inclusion of these two models to
assess RMCs in Canada are:

a) their use in determining university-wide
impacts,

b) their use of critical economic variables needed
to evaluate a university’s impact (institutional
spending, student spending, and visitor
spending) for the Canadian I-O model and
additionally alumni and research impact for
the Simplified ACE model,

c) their replicability,

d) the likely availability of data (either in-house
or easily accessible from a reliable third party,
e.g., Statistics Canada) to run the models and,

e) the variety of outputs or results produced by
the models, providing a broad range of
information for stakeholders to include in
their evaluations or decision-making
processes.®

Model Overviews

Input-Output models use region- and industry-
specific multipliers to estimate how much of an initial
investment (i.e., the direct effect) is re-spent by its
suppliers across different industries (i.e., indirect
effect) and by employees of the firm and its suppliers
(i.e., induced effect). “The Canadian I-O model was
developed to determine the economic impact of an
initial investment (or adjustment) in the economy of a
predefined area by tracking how the investment
recirculates within the economic area depending on
the interdependencies of a region’s industries.”’? The
total economic impact of the investment on the local
economic area comprises the sum of the direct,
indirect, and induced effect."> The multipliers provide
a measure of the interdependence between an
industry and the rest of the economy (Table 1).
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Table 1: Terminology for the Economic Impact

Economic Term Definition

Direct Economic | Initial investment and spending
Effect

Indirect Dollars that are re-spent by
economic supplier
Induced Dollars that are re-spent by the

Economic effect | employees and the organization

Multiplier Avalue estimated as the impact
above the actual spending, the
ACE model uses 1.5,"® provincial
or national multipliers are ~2
indicating that the impacts are
greater at the larger spatial
scale’

Leakage Spending outside the region
that cannot be counted as an
economic impact locally, smaller
communities have greater
leakages than large spatial
areas e.g., province or
country'%

Data required to apply the Canadian I-O model
includes institutional spending, student spending
based on enrollment, and an estimate of visitor
numbers and their corresponding spending. The size
of the industry multiplier allocated to a specific
spending category depends on the change to the
economy attributed to it. This enables a calculation of
the overall impact of a university or university
program. Outputs are a result of a calculation that
includes the impact of that industry on Gross Output,
Gross Domestic Product (GDP) Basic Price, labour
income, job creation, and indirect taxes. Studies using
multipliers based on industry standards and averages
are comparable within the same industry sector or
with other sectors. Typically, measurements span a
one-year time frame and thus use annual data."

The Simplified ACE model requires the same raw data
as a Canadian I-O model, but includes both alumni
and research impacts. Instead of using a specific
computed multiplier based on its impact on the
industry sector for each category of spending, a single
multiplier, in this case 1.5, is multiplied to each
spending category. Thus, to calculate outputs, each of
the sums of the five different spending categories,
e.g., institutional, student, visitor, alumni, and
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research impacts, is multiplied by a single multiplier
to measure the total economic impact on a
community.” Other researchers assess research
impact separately, but alternatives to measure this at
a small scale are limited, thus the authors apply a 1.5
multiplier to research impact.

Several research groups note that the multiplier
should decrease as the size of the city decreases to
account for larger leakages in smaller communities.
Smaller communities offer less retail and services,
thus it is necessary to purchase items in larger
population centres.”' Multipliers should generally
remain less than two unless applied at a state or
provincial level.? Incorporation of data into decision-
making is by separate outputs for each category of
spending. Summing the five separate outputs for a
single cumulative number representing the impact of
the whole RMC is also an alternative. Cumulative
assessment of the economic impacts of RMCs
nationally is possible with this model.

Overview of variables

The two models use economic variables that provide
the most complete economic assessment of the RMC
program: student spending, visitor spending,
institutional spending; and for the Simplified ACE
model, additionally, alumni practicing in the region
and research output. Using a representative set of
variables at a point in time is essential to assess the
most comprehensive and accurate economic impact
of RMC. It is also challenging due to the following:

a. The variety of RMCs,

b. The array of (governmental, for-profit, and
not-for-profit) organizations and individuals
who contribute to and/or benefit from an
RMC program which render the gathering of
institutional spending more complex,

¢. The potential lack of data (e.g., financial,
logistical, programmatic) that outlines specific
allocation of funds to the RMC due to the
interconnection of budgets with the main
medical campus, and

d. The models currently rely on provincial and
national multipliers and focus on a university
as a whole; thus, for smaller centres,
economic impacts of local, regional, and
portions of institutions requires the use of
estimates by researchers.
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Student, visitor, and institutional spending are
variable through time because the development and
operation of an RMC is ongoing and non-linear. Figure
1 conceptualizes six stages of RMC development.
These stages may overlap:

Stage 1: Creation of the RMC via an initial proposal,
partnership, and/or funding, capital cost;

Stage 2: Construction of necessary infrastructure, e.g.,
classrooms, labs; purchasing supplies; and
recruitment and hiring faculty/staff;

Stage 3: Implementation of training; this is the start of
the first cohort of students for each year (Pre-med to
Year 3 or 4). Training costs associated with each year
of medical school differ;

Stage 4: This stage recognizes the growth and
evolution of the program to full capacity (all cohorts)
and ongoing maintenance of the program and
infrastructure;

Stage 5: Alumni - the first cohort enters into
residency. A sound teaching environment for medical
students implies being in touch with residents. This
can be done locally through one or many Family
Medicine Training Units (FMTU) created in conjunction
with the RMC or be part of mandatory or optional
clerkship in residency training program for the main
campus taking part locally at the RMC. For example,
general surgery residents belonging to the main
campus program can be sent to spend three months
training at the RMC as part of their educational
pathway during their five years training. Ultimately,
those residents can become part of the workforce as
practicing licensed physicians, as exposure to the
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reality of the RMC increases the likelihood of
attraction and retention (alumni impacts); this
likelihood is even stronger for the FMTU, as time
spent by the residents is maximal. Administration of
this post-graduate program requires an increase in
infrastructure and an added layer of instructors,
leaders, and administrators; and

Stage 6: Creation of a post-graduate or residency
program increases the attraction of a newly created
environment. The appeal of a newly created dynamic
and promising academic environment can increase
the capacity of attraction of newly graduated family
medicine and specialists of a region long before RMC
students graduate from their RMC academic
program. Maturity of an RMC occurs once residents
graduate and settle in the community and/or become
faculty. Administration of this post-graduate program
requires an increase in infrastructure and an added
layer of instructors, leaders, and administrators.

Researchers recommend measuring economic
impact during maximum undergraduate enrollment
(i.e., include all student cohorts of the medical
program). Measurements at earlier phases in the
development process result in wide variations
because of capital costs (i.e., infrastructure
development varies from renovating an operating
room to constructing an entire medical school). A
measurement at the inception of the program would
only include a partial measurement of the student
body, staff, and faculty. Measuring when all student
cohorts are present results in the assessment of the
whole program. The economic impact is calculated for
a single year for both models.
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Figure 1: Stages of development of a RMC program and the variables included in the two economic impact model

RMC development timeline
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Stage 1: Creation Capital Cost
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Operation and Capital Spending

Student Spending - Undergraduate
& Residency

Visitor Spending

Stage 4: Growth

Research impact
|

RMC graduates in local residency program or

Stage 5: Alumni

practicing alumni, returning after residency away
| |

Stage 6: Alumni Post-graduate

Practicing generalists and specialists,

|:| Included in both models

I:I Included in I-O model and Adapted ACE

|:| Included in Adapted ACE only

from main medical campus, joining local
workforce after RMC residency

w
Yearly impact analysis at
program maturity

Method

The methods section comprises a review of the data
required for the models, calculations, and subsequent
output. Tables included below provide readers with
examples of the data analysis. Data collection
requires collaboration with the institution and the
RMC coordinator to ensure the collection of the
appropriate detail of data. Additional data from an
independent third party may be required to complete
data collection of yearly spending (e.g., a student or
graduate website). The following sections describe
how to a) obtain the data for each of the five
variables, b) estimate annual spending and c) assess
the economic impact using both models at each
geographic level (provincial and regional). A table
following each section provides a summary of the
data required and how to format it. The model
requires all data from a single year. For example,
operating expenditures for the 2015-16 fiscal year
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requires student enrollment numbers for the 2015-16
academic year.

Undergraduate Student and Resident Spending
Data Collection

Information and data required to assess learner
spending:

1) Number of undergraduate (students) and
postgraduate learners (residents) enrolled in
the RMC;

2) The duration of the study period (in months)
for each year of the program;

3) Average monthly spending for learners; and

4) Yearly salary earned by residents.

The RMC administration (or an equivalent
administrative body) stores information on both the
number of learners enrolled in the program and
duration of the study period in the region for each
year. It also gathers information on the number of
residents in the program per year.

Journal of Regional Medical Campuses, Vol. 6, Issue 1



ORIGINAL REPORTS

Resident numbers include full-time equivalent (FTE),
or estimates of residency placement length.

The average monthly student expense estimate uses
the information found on provincial student loan

program websites, the institution’s website and/or the
student union website (Table 2).

Table 2: Average monthly spending for an undergraduate student in the Waterloo Region'

Spending Category Monthly Spending

Housing $485.00
Utilities $75.00
Food $350.00
Cell phone & High-speed internet $150.00
Transportation $400.00
Entertainment $250.00
Retail and miscellaneous $150.00
Total average monthly spending $1,860.00

Residents likewise would potentially have similar
spending patterns, albeit they have salaries. The
Professional Association of Residents of Ontario
(PARO) website lists salaries for residents.'® Resident
salary data is also available nationally on the
Canadian Resident Match Service CaARMS
organization."” The salary depends on the year of
residency and program.

Spending Calculation

The total number of undergraduate students
multiplied by the number of months spent in the
region and the average monthly expenses for each
spending category provides an estimate of the yearly
student and resident spending (Table 3). The model
assumes that all learners are renting instead of living
at home. Multiplying the FTE for each year of
residency with the appropriate salary provides an
estimate of resident spending.

Simplified ACE Model Output

Using the Simplified ACE Model, the sum of spending
in each category is multiplied by 1.5." This calculation
repeats for each spending category. The data
required for the calculations includes institution,
student, and visitor spending (as with the Canadian I-
O model), as well as alumni impact and research
impact. All data is multiplied using the multiplier of
1.5.

DOI: https://doi.org/10.24926/jrmc.v6i1.4554

The number of alumni practicing in the RMC region
comprises two categories: general practitioner and
specialist. Many RMC administrators keep track of
where their alumni practice. However, cross-
referencing the list of all graduates with a physician
directory is an alternative method to finding the
location of alumni.'® Further, the alumni may leave
the region and return after completing their residency
or, if the opportunity is available at the RMC,
complete their residency locally. Other residents from
the main campus may complete part of their
residency at the RMC and stay after completion. The
National Physician Database and National Health
Expenditure Database by the Canadian Institute for
Health Information contain payment data per
physician, by specialty, and by province or territory."®

The authors recommend applying the same multiplier
of 1.5 to research dollars procured at the institution
each year as per the Simplified ACE model. A
commonly used method applied to larger institutions
tends to exaggerate impact for small institutions."?
This simple multiplier accounts for the hiring of
graduate students and the purchase of software and
equipment as a conservative method to estimate
research impact.

Canadian I-O Model Output

The Canadian I-O model links each spending category
to the most appropriate Statistics Canada industry-
defined multiplier (Table 3) to assess the impact. The
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multipliers comprise three broad categories:
business, government, and non-profit institutions
serving the household sector. The North American
Industry Classification System (NAICS) forms the basis
of the disaggregation of the business sector

multipliers by industry and the government sector
multipliers by function.?®>?' Application of the lowest
possible aggregation level avoids overestimating the
economic impact of the spending categories.

Table 3: Classification of student spending by Statistics Canada industry-specific multipliers for Ontario?*?'

I-O Multipliers Ontario
Coefficient
Code Title Gross Output

Direct & Indirect
1.4135434802

Spending Category
Housing (rent)

BS531100 | Lessors (landlord) of real estate

internet
Transportation - Gas
Transportation - Car
maintenance
Entertainment BS719

Retail and miscellaneous
Resident Spending

Utilities BS220 Utilities 1.3275880175
Food BS445000 | Food and beverage stores 1.4319196251
Cell phone & High-speed BS517000 | Telecommunications 1.4224332046

BS447000 | Gasoline stations

BS811100 | Automotive repair and
maintenance

Arts, entertainment, and
recreation

BS453000 | Miscellaneous store retailers
GS622000 | Hospitals

1.4008403673
1.4432209024

1.5246111266

1.5136241074
1.3800731490

To capture the socio-economic effect of additional
medical staff (even if training) within the region,
researchers linked the GS622000 Hospitals multiplier
with resident spending. For each spending category,
there are 12 different coefficients, four categories of
coefficients (e.g., Gross Output, GDP basic price,
labour income, and jobs), and three types of impact in
each category (i.e., direct; direct and indirect; direct,
indirect, and induced). Adding together the taxes on
products and taxes on production for each industry-
defined multiplier results in a calculation of indirect
taxes. The authors calculated the multiplier for each
impact category (Gross Output, GDP Basic Price,
labour income, jobs) and output type (direct; direct
and indirect; direct, indirect, and induced) to yearly
spending categories. The calculation resulted in
twelve different components of the provincial
economic impact.

Scaling down the effect of the provincial multipliers
simulates a regional impact.’ The Labour Force
Survey (LFS) formed the basis of the estimation of a
region’s labour force.?' The regional share of
employment by industry calculation employed Table
282-0125, available through the Canadian Socio-
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Economic Information Management System
(CANSIM). This estimated the percentage of the
provincial economic impact attributed to the region.?
For example, in 2015, 27,900 people worked in the
industry classified as code 22 - Utilities in the
province of Québec and 1700 in the region of
Mauricie, PQ. Thus, the Mauricie region’s share of
employment for the Utilities industry is 6.1%.
Therefore, calculating the regional economic impact
requires multiplying the provincial economic impact
by the share of employment for each industry, e.g.,
0.061 for Utilities.

Visitor spending
Data Collection
Visitor spending is determined using four variables:
1) An estimate of the number of casual visitors
each learner attracts to the region;
2) An estimate of the number of days and/or
nights each visitor spends in the region;
3) The average spending per day and/or night
per visitor; and
4) The distribution of visitors spending across
categories.
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Researchers base these numbers on the literature for
similar locations and/or verified the information by
consulting RMC administrations. The number of
visitors per learner ranges from 2-11 per student.
Some tourism departments (e.g., Ontario, Manitoba)
publish regional statistics on visitor numbers and
spending. These statistics may also include visitor
type and purpose of travel. Statistics Canada Travel
Survey of Residents of Canada (TSRC),?® provides
equivalent information for other provinces and
measures the size and state of Canada’s tourism
industry.

Spending Calculations

Multiplying the estimated number of visitors per
learner by the total learner enrollment determines
the total number of casual visitors to the region
generated by the presence of the RMC. Multiplying
the total number of visitors by the number of days
spent in the region and the average spending per day
results in the total spending in the region. Finally, the
distribution of spending by category includes the total
spending by expenditure type of all visitors in the
region or province (Table 4).

Table 4: RMC visitors spending by expenditure type*

Itemized Visitor Spending in Total spending for all Distribution of | Breakdown of total RMC
Region visitors to the region* spending visitor spending
Public Transport $1,163,000 0.5% $129
Vehicle Rental $4,120,000 1.7% $457
Vehicle Operations $48,119,000 20.3% $5,338
Local Transport $3,721,000 1.6% $413
Accommodation $44,369,000 18.7% $4,922
Food & Beverage $91,193,000 38.4% $10,117
Recreation/Entertainment $13,500,000 5.7% $1,498
Retail/Other $31,353,000 13.2% $3,478
Total Visitor Spending $193,169,000 100% $26,352
Total RMC Visitor Spending $26,352

*The RMC location is anonymous; however, the numbers are factual

The Canadian I-O model links each visitor spending
category to the most appropriate Statistics Canada
industry-defined multiplier (Table 5). The provincial
and regional economic impact calculations use the

same methodology as for student spending. The
provincial economic impact uses the Statistics Canada
multiplier. Scaling down of this multiplier by share of
employment results in the regional economic impact.

Table 5: Classification of visitor spending by Statistics Canada industry-specific multipliers

I-O Multipliers

Spending Category Code Title
Public Transport BS48A000 Other transit and ground passenger transportation and scenic

and sightseeing transportation
Vehicle Rental BS532100 Automotive equipment rental and leasing
Vehicle Operations BS447000 Gasoline stations
Local Transport BS485300 Taxi and limousine service
Accommodation BS721100 Traveller accommodation
Food & Beverage BS720000 Food services and drinking places
Recreation/Entertainment BS719 Arts, entertainment, and recreation
Retail and miscellaneous BS453000 Miscellaneous store retailers
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Institutional Spending

Data Collection

Institutional spending includes operating and capital
expenses of the RMC at a specific point in time, using
year-end financial data provided by the university
finance department. All expenses, regardless of who
incurred or paid for them, are included. For example,
the hospital where learners complete their residency
might encounter costs directly related to the
program. The capital expenses that occur during the
creation stage of the program are not included to
avoid inflating the annual economic impact. Building
costs are one-off expenses, versus the other variables
that provide yearly impact.

Operating expenditures include but are not limited to:

salaries (academic), salaries (staff), benefits, travel,
supplies and consumable expenses, major

renovations, rent/utilities, internet, property taxes,
preceptor payment, and scholarship and bursaries.

Capital expenditures include research equipment,
library book acquisitions, capital equipment
expenditures, and other capital fund accounts.

Spending Calculation

Calculating the operating expenditure and capital
expenditure separately allows a nuanced
interpretation of the result. The sum of institutional
spending represents the total dollar amount spent in
the province. The percent of provincial spending that
remains in the region provides the regional spending
estimate. Discussions with the finance department or
other individuals in the RMC with appropriate
knowledge determines the different spending
categories and the regional percentage. Categorizing
university vendors by their geographical location
provides the percentages of spending locally,
regionally, and provincially. The final numbers result
from prorating the initial spending based on the
percentage spent in the region and summed to
calculate the total regional spending (Table 6).

Table 6: Example of prorated spending

Categories Total % Spent in Region $ Spending in Region
Salaries (Academic) $ 1,262,000 90% $ 1,136,000
Salaries (Support) $ 690,000 90% $ 621,000
Benefits $ 386,000 0% $0
Travel $ 70,000 25% $ 17,000
Supplies and consumable expenses $ 212,000 80% $ 169,000
Rent/Utilities $ 161,000 100% $ 161,000
Preceptor payments $ 382,000 80% $ 305,000
Total $ 3,165,000 $ 2,412,000
% of total expenditure in the region 76.2%
The provincial economic impact of institutional Results

spending (operating and capital) uses GS611300
University multiplier.

The regional impact calculations require dividing the
sum of regional operating or capital expenditures by
the sum of provincial operating or capital
expenditures. This calculation determines the
percentage of total provincial expenditures in the
region. The provincial impact requires scaling down
the impact by multiplying by the percentage of
expenditures in the region.
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The following five tables illustrate the calculations
using data from a single RMC for both the Simplified
ACE model and the Canadian I-O Model. The authors
use the same variables at the RMC level as used when
applying these models at a university level to assess
yearly economic impact.

Simplified ACE Model

The Simplified ACE model assesses a cumulative
impact in each area of impact, e.g., institutional,
students, visitors, alumni, and research. A second
option using this model is to sum these numbers to

Journal of Regional Medical Campuses, Vol. 6, Issue 1



ORIGINAL REPORTS

obtain an overall cumulative impact i.e., a single value
(Tables 7 and 8). Given that most of the spending
takes place at the regional level, except for university

operations, the provincial impact is about the same as
the regional impact using this method.

Table 7: Simplified ACE model economic impact output at the regional level*

Spending in the Region Multiplier | Total Impact in Region

Undergraduate Students $1,375,136 1.5 $2,062,704
Residents $1,453,166 1.5 $2,179,749
Out-of-town Visitors $26,352 1.5 $39,528
University Operations $2,601,758 1.5 $3,902,637
Capital Expenditure $22,410 1.5 $33,615
Practicing Graduate $10,953,366 1.5 $16,430,049
Research Impact 1.5 $0
Total Impact $16,432,188 $24,648,282

* To ensure anonymity of the RMC, its location is anonymous; the numbers are factua

Table 8: Simplified ACE model economic impact output at provincial level*

Spending in the Province Multiplier | Total Impact in the
province

Undergraduate Students $1,375,136 1.5 $2,062,704
Residents $1,453,166 1.5 $2,179,749
Out-of-town Visitors $26,352 1.5 $39,528
University Operations $3,427,288 1.5 $5,140,932
Capital Expenditure $22,410 1.5 $33,615
Practicing Graduate $10,953,366 1.5 $16,430,049
Research Impact 1.5 $0
Total Impact $17,257,718 $25,886,577

* To ensure anonymity of the RMC, its location is anonymous; the numbers are factual.

result in a more conservative economic impact;
however, calculating impact over a variety of
economic indicators may be more useful to decision-
makers. For example, the model calculates the
number of jobs created by the RMC and taxation
information.

Canadian I-O Model

The output for the Canadian I-O model, in contrast to
the Simplified ACE, results in a single number for each
economic category (these cannot be summed). It is
also possible to calculate impact by geographical
region by estimating the regional impact (Table 9) and
the provincial impact (Table 10). These calculations

Table 9: Canadian I-O model output at the regional level*

Initial Spending $2,828,302 $26,352 $2,601,758 $22,410 | $5,478,822
Direct, Indirect & Learner Visitor University Capital Impact in
Induced Impact Spending Spending operations Expenditure | Region
Total Gross Output $507,615 $5,094 $3,983,696 $34,313 | $4,530,718
Total GDP Basic

Price $305,227 $2,872 $2,888,509 $24,880 $3,221.488
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Total Labour
Income $195,887 $1,623 $1,688,578 $14,544 $1.900,632
Total Jobs 4 0 26 0 30
Total Indirect Taxes $28,795 $241 $129,993 $1,120 $160,148
*To ensure anonymity of the RMC, its location is anonymous; the numbers are factual.

Table 10: Canadian I-O model output at the provincial level*
Initial Spending $2,828,302 $26,352 $2,601,758 $22,410 $5,478,822
Direct, Indirect & Learner Visitors University Capital Impact in
Induced Impact Spending Spending operations Expenditure | Province
Total Gross Output $4,973,185 $48,049 $5,247,711 $34,313 | $10,303,259
Total GDP Basic
Price $2,986,961 $25,507 $3,805,025 $24,880 $6,842,372
Total Labour $1,859,859 $15,082 $2,224,358 $14,544
Income T ' Y ' $4,113,844
Total Jobs 37 1 35 0 72
Total Indirect Taxes $293,944 $1,926 $171,239 $1,120 $468,229

*To ensure anonymity of the RMC, its location is anonymous; the numbers are factual.

The model also calculates the personal income tax
generated through the labour income (Table 11) by
multiplying by the ratio of personal income tax for the
province and the dollar amount of compensation of
employees. The Table 384-0040 “Current account -

Households, provincial and territorial, annual
available” through the Canadian Socio-Economic
Information Management System (CANSIM)” contains
multiplier data.?’

Table 11: Personal income tax generated by the additional labour income created*

Total Labour Income

Ratio Personal Income Tax

Ontario $4,113,844

22.8% $937,956

*To ensure anonymity of the RMC, its location is anonymous; the numbers are factual.

Discussion

Although many RMCs have very complicated funding
formulas, adapting models that dozens of universities
use to assess economic impact (and thus a familiar
context), should assist both main campus and RMCs
to document spending in a manner that will facilitate
applying these models in the future. The models
could be applied prior to establishing an RMC by
using estimates of RMCs that are going to be
emulated, or these models can be applied post
construction.

Further, developing a model to measure spending
and calculating economic impact for the region
served by RMCs is potentially a less time-consuming
and less costly option for RMC administrations than a
survey of educators, students, visitors, and
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graduates.’ It provides a much simpler model
requiring input from fewer information sources (e.g.,
the university, tourism associations, and Statistics
Canada). However, bringing awareness to
administrators of these data needs for evaluating an
RMC's economic impact prior to developing new
RMCs facilitates data collection. Administrators could
more easily set up Excel worksheets to ensure that
spending categories are recognized at the onset of
the program. It would also be possible to verify these
spending estimates by conducting surveys for each
group of spenders to verify spending. This type of
research requires ethics review and random sampling
of a group of spenders, and it may be difficult to
ensure the anonymity of the participants. It also
depends on the goodwill of participants to record or
share private information.
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The economic impact calculations for RMCs include
two models and three steps: a) data collection, b)
spending calculations, and c) analysis of outputs.

Data Collection

The data inputs are similar for both models. However,
obtaining the data required for an analysis may be a
challenge. Awareness of the data needs, the format
required, and the fiscal year will reduce the data
gathering time. Upon completion of the first
economic impact calculations, subsequent data
collection will be easier, which will facilitate year-over-
year comparisons of impact.

Institutional spending: University financial
departments record RMC and the main campus
medical program expenses separately; they typically
supply a detailed breakdown of financial data for a
specific fiscal year. However, it is possible that the
RMC financials are quite closely intertwined with main
campus financial data, and it may be difficult to
separate out the RMC expenses. It may not be
possible to attribute costs solely to the RMC or solely
to the parent university. As an example:

1. Main campuses video conference most
preclinical courses to the RMC site. As a result,
the full cost of these courses is difficult to
separate between the main campus (physical
classroom and instructor) and the RMC
(physical classroom at RMC, video conference

and IT equipment) or smaller sites for the LIC.
In these cases, the budget for the course may
be recorded under that of the main campus;

2. Employees may hold joint positions
administratively, therefore allocation of a
portion of the salary to the RMC depends on
the percentage of their duties needed for the
remote campus. Potential multiple and
changing roles with the development of these
programs may complicate this allocation of
resources.

Many partnerships and funding formulas finance the
RMCs, e.g., other organizations and levels of
government, and a wide variety of programs under
the umbrella of RMC, ranging from a clinic not
administered under the university umbrella at the
University of Alberta, to an entire campus (e.g.,
I'Université de Montréal en Mauricie in Trois Riviéres,
PQ). Consequently, institutions need to record all the
spending precisely (Table 12). Researchers recognize
the complexity of gathering comprehensive financial
data. Ideally, all expenses should be included in the
analysis, regardless of who incurred or paid the
expense, and partnerships need acknowledgement.
For example, the province may pay the preceptors
directly, and the university will not have a record of
the dollar amount within their financial statement. If
financial statements of partner organizations are
available, this will improve the accuracy of economic
impact calculations.

Table 12: Operating expenditures-extract from economic impact of Univ. de Montréal en Mauricie
Paid by Categories
UdeM Salaries (Academic)
UdeM Salaries (Support)
CIUSSS Salaries
CIUSSS Travel cost
UdeM Supplies and consumable expenses
CIUSSS Rent/Utilities
UdeM Internet
RAMQ Clerkship/preceptor payments
.. etc. ... etc.
UdeM : Université de Montréal
CIUSSS : Centre Intégré Universitaire de Santé et de Services Sociaux
RAMQ : Régie de I'Assurance Maladie du Québec®*
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The RMC administration reviews and verifies numbers
as data collection nears completion. They verify that
data are accurate and representative of spending.
Gathering all the necessary financial data and the
level of detail to have a meaningful economic
assessment requires the commitment of the
university as a whole. Gathering data in a reasonable
time period is facilitated by the support of university
executives. If the data are incomplete, it may be
necessary to either estimate the data or leave the
data out. An alternative option would be to examine
other RMCs of similar size and location where data
are more easily obtainable and estimate their
impacts. If data is inadequate to complete an
economic assessment, the worksheet will help the
RMC identify data gaps early in the study.

Student enrollment: Institutional spending uses a
fiscal year for recording and reporting financial
information. Student enrollment, in contrast reports
for an academic year that spans across two different
fiscal years. Determining the numbers of students
and the number of months they study in the region is
a way to match the financial data. However, this is
complicated, and most of the time not feasible. If
student spending represents a whole year of data,
even if the end and start date do not coincide with the
fiscal year, it is still representative of the economic
impact of students for one year of the program.

Spending Calculation

As data are not always available from the same
source, collection of multiple categories of data
occurs simultaneously. Verification of spending
occurs by postal code or company names to
determine its geographic location. The percentage of
spending broken down by geographic location might
require proportional scaling, for example what
percentage of the spending occurs in the local region,
in the province, and outside of the province (or
nationally). This step is essential to allocate economic
impact of the RMC to the region versus spending
outside the region.

Average monthly spending for undergraduate
students at many institutions is available online.
However, the average monthly spending may not be
available for new RMC students located in smaller
cities and rural areas. Spending based on the
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averages for the main medical campus may result in
an overestimate or an underestimate. The RMC
administrator could verify, with students, that
estimates are reasonable.

Output

Due to the nature of the data available through the
CANSIM tables, interpreting data requires
consideration of two factors. First, the calculation for
share of employment is at a higher aggregate level
than most of the spending categories, i.e., resident
spending utilizes the Hospital [62-2] multiplier.
However, the share of employment uses the Health
Care and Social Assistance [62] industry which
encompasses four other industries: Ambulatory
Health Care Services [62-1], Hospitals [62-2], Nursing
and Residential Care Facilities [62-3] and Social
Assistance [62-4]."® The region used to assess the
share of employment may encompass a larger area
than is ideal for the RMC's economic impact because
of grouping small regions with neighbouring regions
with similar economic characteristics. These two
factors will tend to overestimate the regional impact.

Each model calculates a unique output. The Simplified
ACE using only one multiplier is much easier to
calculate; however, the results provide limited overall
economic data for each category. A single number
output enables universities to make sweeping
statements about the impact of their program. The
size of the multiplier, e.g., 1.5, is not adjusted to the
size of the region. However, its simplicity results in
frequent application to university settings. Further to
this, repetition of calculations yearly is unnecessary
unless there is a major change in institutional
spending, student or visitor numbers, alumni, or
research. The multiplier remains the same for all
elements of the model.

A benefit is the overall summative number; a
decision-maker can state that a particular RMC
impacts the local economy by eight to nine million
dollars per year. It does not account for leakages out
of the economy; for example, the Northern Ontario
School of Medicine researchers state that since
leakages are greater in smaller cities, they require
smaller multipliers. Using a standard multiplier of 1.5
on a region of 100,000 people may exaggerate the
economic impact.’
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The Canadian I-O model, in contrast, uses multipliers
built on industry averages. Multipliers exist only at the
provincial or national level; they do not exist at the
regional level. Thus, to diminish the overestimation of
economic impact in a smaller region, the researchers
adjusted the provincial impact to the population size.

This information is valuable to local decision-makers;
it includes not only the impact on Total Gross Output,
GDP Basic Price, and on labour income, jobs created,
and potential indirect taxes, but also impacts
calculated by the data category and by different
economic parameters. These numbers are not
cumulative; however, they provide decision-makers
with valuable information in each of these broad
categories. A further benefit of this output is its
comparability to other industries that use the
Statistics Canada I-O multipliers.

Both models provide practitioners with information
for decision-making. Individual application provides
results for different variables. Calculations for both
models provide a broader understanding of the
potential economic impacts of RMCs. A limitation of
both models is that they each measure for a specified
academic year. If significant changes occur to a
program, the economic assessment for that year
requires updating. Statistics Canada updates its
multipliers every four years to current economic
conditions (linked to NAICS); the Simplified ACE
model, in contrast, consistently uses the same
multiplier regardless of the year.

Economic information resulting from this analysis is
invaluable in the decision-making process for several
reasons. It provides (1) a benchmark of current
economic impacts of an RMC by collating student,
visitor, and institutional spending into economic
models, and (2) a quantitative analysis of an RMC,
which includes additional information to qualitative
data that may already exist. These data are
comparable to other industry sectors, providing
decision-makers with an understanding of investment
in medical education versus other sectors of the
economy.

Different stakeholders have an interest in completing
these analyses and incorporating the resulting data.

DOI: https://doi.org/10.24926/jrmc.v6i1.4554

They include the RMC administrators, the main
medical campus administrators, government officials,
city and community decision-makers, not for profit
groups, and philanthropists or other funders. Medical
schools use these data when they approach funders,
e.g., government and philanthropists. Substantial
investment occurs in these programs. It is therefore
of the utmost importance for faculties of medicine
and their affiliated healthcare facilities to be socially
accountable toward the populations they serve.
Governments face tough investment decisions, and
evidence-based data are needed to make the best
choices.

Creation of the I'Université de Montréal en Mauricie
RMC occurred in 14 months; it was urgently needed
to increase the number of physicians in the region,?
thus addressed a critical need for more practicing
physicians. This RMC faced significant challenges in
receiving the necessary financial support even though
it was addressing the population’s needs. One of the
issues was identifying which ministry in government
held the responsibility to finance this RMC, Health or
Education. Alternatively, a third party, e.g., a different
ministry with special funds to promote economic
diversification from the traditional dying industries
such as paper mills in regions like the Mauricie, could
have subsidized the creation of the regional medical
campus if an economic study showed some clear
economic impact to the region.

As the RMCs become established, there is an
expectation that research will increase. A survey study
identified the importance of establishing research
agendas at the RMC planning phase to ensure
resources and funding needs are identified and that
research is incorporated into the RMC mandate.® The
medical faculty at RMCs are uniquely situated to
study rural regional issues and methods to improve
primary care to the populations that they serve. More
research is required into the role of researchers at
the main medical campuses who collaborate with the
regional medical campus faculty, and vice versa. If
research dollars are procured for these research
endeavours, this data can be incorporated into an
economic model.

Although publications on RMCs' research output are
limited, a recent research project on the Michael G.
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DeGroote School of Medicine students documents
research participation amongst three cohorts of
medical students.?® The researchers state that two
barriers to research participation identified are
students’ perceptions of both inadequate time and
access to projects; however, additional limitations
include inadequate education in research
methodology and appraisal of scientific literature.?
Despite this, survey results state that 70.4% of
students do participant in some type of research
project.

Both returning alumni from undergraduate medical
programs and alumni from the main campus or
residents moving to RMCs to continue their specialist
training are integral to the region to address the
health needs of the local population. Research
suggests that 50% of physicians trained in rural areas
return to these areas upon graduation, for not only
the quality of care, but to address the specific health
challenges faced in smaller cities and rural
populations.?” Further, access to specialist treatment
locally ensures that travel is not a limiting factor in
getting access to health services. RMCs may further
develop to provide essential medical graduate
education in different areas of specialty. The vast
richness and diversity of RMCs is a result of each
being created according to different local and
regional needs, challenges, and opportunities.
Increasing educational opportunities thus increases
the attraction and retention of physicians locally. The
present article broadens the scope and benefits in
investing in various forms of RMCs as an economic

stimulus. Measuring the return on investment using
an indicator such as the retention of medical
professionals could also enhance community buy-in
and appeal to private business investors.

The models are applicable regardless of the size of
the RMC, e.g., a full medical campus or an LIC. A
limiting factor for using the models would be getting
enough data to run the models. It may be a challenge
to separate spending on a clinic or operating room
from overall hospital or health spending in a region.
For those facilities providing a dual purpose,
percentage of time using the facility for education of
undergraduate or graduate medical students versus a
regular treatment room may be the only way to
attribute costs. If the local undergraduate or
residency programs address the maldistribution of
physicians locally, this is a net gain for the region.

The analysis provides a mechanism for incorporating
RMCs into regional economic development strategies
and extending the role of the RMC beyond the
traditional domain of solely rural health care
provision. A multi-year approach to RMC investment
and development is required to understand the full
impact. The research, student, and population health
benefits of RMCs are important, but beyond the
scope of this economic impact analysis. The social
value of RMCs is broad and represents a significant
and increasing development in Canadian medical
education and health services provision. Table 13
itemizes the benefits and limitations of each model.

Table 13: Benefits and Limitations of Economic Impact Models

I-O Model (Statistics Canada)

Simplified ACE Model

similar model

job creation

Benefits - Standard set of industry multipliers - Simple model using a set multiplier
- Comparable to other industries using

- Provides impacts in economic terms on

(1.5) for all categories of spending
- Assesses longitudinal impact of
education and research
- Resultis a single number for each
category of spending or a
cumulative number allowing for
easy interpretation

regional (Local) level and need to be
estimated by percentage of spending

Limitations - Multipliers are not estimated at the - May under- or overestimate the

impact due to the simplistic nature
of the multiplier, typically there is
greater leakage of spending out of
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- Underestimates the impact since it does smaller communities, thus multiplier
not include alumni and research as should be smaller
variables - No impact provided on job creation

- Results are for several different
economic variables which complicates
the interpretation

- No cumulative number that is easily
understandable by decision makers

Table 14 provides a summary of impact category, data requirements and source of information for each type of
category needed in the two models.

Table 14: Summary of Impact Category, Data Requirement and Source
Impact Category Data required
Student Impact = Number of full-time undergraduate students per year
= Duration (humber of months) of each year
= Number of Residency students per residency level
= Duration (humber of months) residency or full-time equivalency
» Average spending per category
= Residency salary per year
= Share of employment by NAIC codes for each expenditure category
(Higher aggregate)
Visitor Impact = Average Number of Annual Casual Visitors
= Average dollar amount spent per person per visit
» Length of stay (number of days) per visitor
= Total spending by expenditure type
= Share of employment by NAIC codes for each expenditure category

(Higher aggregate)
Operations Impact = Spending (dollar amount) per operating category
= Percent of regional spending per category
Capital Impact = Spending (dollar amount) per capital category

= Percent of regional spending per category

Practicing Graduate |= Number of graduates practicing in the region by family medicine and
Impact Medical specialist

student influence on | = Average Clinical Payment

solving challenges
associated with
creating a new
regional medical
campus.

likelihood of choosing to practice in a rural area, be it
CONCLUSION the same one or a new one, potentially impacting
similar communities geographically distant from the
RMC. Stakeholders involved in hosting, investing,
creating, or administrating RMCs for these institutions
need to be able to speak more broadly to the benefits
of RMCs and include quantitative economic data in
their decision-making.

The benefits of RMCs are multiple: they address the
maldistribution of physicians and/or provide better
medical services in smaller communities and city
centres. Research also demonstrates that exposure of
medical learners to rural practices increase the
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This paper provides both the rationale and the step-
by-step process for calculating the economic impact
of RMCs using two different models. It gives direction
on conditions needed for applying either model. Use
of either model will depend on who the users of the
information are. With the detailed outputs of the
Canadian I-O model, stakeholders can access
different types of information, e.g., jobs created,
impact on indirect taxes, as well as implications to
GDP. Further to this, it is easier to calculate impacts at
various geographical scales, e.g., regional, provincial,
and national. The benefit of the Simplified ACE model
is the breakdown of impacts by spending, and the
calculation of a cumulative number. Decision-makers
may find it easier to include this single number in
decision-making rather than the detailed breakdown
of the Canadian I-O model. However, providing
numbers, such as the increase in jobs and impact on
taxes, are useful to others.

These models were both tested with real RMC data.
However, it is important to note that the economic
benefits of any size of campus can be estimated from
using estimates of spending by the university on an
RMC. Thus, although our research is retrospective on
most of the spending, it is possible to forecast
spending and thus economic impact of future RMCs.
It is possible that this data combined with the needs
of the underserved community will provide decision-
makers with an understanding of the impact of an
RMC in the area and a solid estimate of future
economic impacts.

The Simplified ACE model is a relatively easy model to
apply as it requires only the data from the university
and a standardized multiplier; it provides a single
usable economic impact but may overestimate the
impacts in smaller communities. The Canadian I-O
model requires extra steps to apply but provides a
richer set of information for decision-makers.

The next steps for economic assessment of RMCs are
to:

a) Build a national and/or international database
from economic assessments of RMCs to be
able to gain an overview of RMC economic
impact nationally and internationally
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b) Increase the use of these models while
ensuring there are checks and balances in
place to ensure consistent usage, and access
research funds to enable collaboration
amongst RMCs to conduct a more in-depth
study of economic impacts involving surveys
and/or discussions with local decision-makers

¢) Conduct workshops to garner the opinions
and experiences of Deans of RMCs on how to
improve the models and an understanding of
other types of impacts

d) Collate the processes that resulted in the
decision to increase medical education for
each type of RMC across the country, and

e) Develop an online resource with various case
studies so that users understand the benefits
and challenges of the use of these models,
and the outcomes this will ensure that studies
are comparable.

We hope this paper can support the social
accountability mission of medical schools and their
RMCs, including the economic impacts, and further
advance our mission in serving underserved
communities.
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