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Abstract

Background: In 2002, the province of Ontario introduced plans to ban coal in thermoelectric power production.
Rural communities with a high proportion of power plant jobs (such as Atikokan, Ontario, Canada) grappled with
three potential outcomes of the planned changes. These include the following: (i) the coal ban is overturned and
power plants continue to burn non-renewable coal, (ii) the coal ban takes effect and power plants are closed, and
(iii) the coal ban takes effect but power plants continue operating with alternative renewable fuel sources such as
woody biomass. Considering there is a lack of readily available economic assessment tools for Ontario communities,
the objective of this study is to model how direct changes in employment at the power plant (and indirect employment
at associated local industries) impact the spending patterns of households associated with the power plant.

Methods: To address the objective, an induced economic impact assessment model was developed by integrating
quantitative publically available data sources with community-level qualitative data sources incorporating them into an
input-output approach. Baseline values were established, representing induced community expenditure under the coal
scenario. Values were then adjusted to represent induced community expenditure under shutdown and biomass
scenarios.

Results: The model suggests that the continuation of coal would allow for $82.7M in household spending, the
shutdown reduces overall household spending to $72.1M which represents a decrease of 12.8 %, and the conversion
to woody biomass as the sole fuel for the power plant increases household spending relative to the coal by
$1.2M or 1.4 %. The results also indicate that the induced economic impact would be realized throughout
the region, beyond Atikokan.

Conclusions: These results suggest that biomass conversion could produce a net positive-induced economic
effect as household spending increases, provided local biomass fuel supply is available. Since a conversion to
biomass from coal at this scale is a North American first, other jurisdictions may gain insight from this study
as they consider reducing their environmental footprint. Furthermore, the induced economic impact model
method which is presented here could easily be adapted and used for other Ontario communities which lack
access to established input-output models.
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Background
Canadian communities are dependent on a resource-
based single industry from an important part of a cultur-
ally distinctive Canadian landscape [1]. The industry in
these communities is sometimes viewed as “always on the
verge of closing, but never actually closing” [2]. Studies
investigating community dynamics suggest that single-
industry communities that acknowledge and embrace
their real or perceived vulnerabilities tend to be more
successful and resilient [3–7]. Furthermore, proximity to
other communities can have both positive and negative
economic impacts on the community under investigation.
On the one hand, when a small community undergoes a
contracting economy, commuting distance to a larger
center with a larger job market can increase community
resilience since families can still remain in the community.
On the other hand, close proximity to other larger centers
can entice community members to shop outside of their
own community (known as out-shopping), reducing com-
munity resilience as the positive local economic impacts
are lost [8–12]. Out-shopping can be framed in terms of a
local trade area, which can be simply defined as “a
geographic area from which a community generates the
majority of its customers” [13].
Although population centers, (with a population of at

least 1000 and a density of 400 or more people per square
kilometer) [14] and rural areas, are often perceived as be-
ing distinct from one another [15–18], provincially elected
decision-makers sometimes make provincial-wide policy
without fully assessing their decisions’ impact on rural
communities or rural areas [19–22]. Indeed, these policies
are sometimes criticized as being more closely aligned
with interests in densely populated urban population cen-
ters than with those of sparsely populated rural areas.
With 14 % of Ontario’s approximately 13M residents liv-
ing in rural areas [23], the economic impact of provincial
policy needs to be evaluated through the lens of people
living and working in rural areas and through the lens of
people living in population centers in remote rural areas.
Furthermore, these rural areas are important and support
the development of Canada with industries such as manu-
facturing continuing to play an important role [24]. From
1914 to 2006, Bollman [25] outlines three key drivers
which have sustained rural Canadian economies, and they
include (i) advances in labor saving technology which keep
production costs lower, (ii) reductions in the cost of doing
business in rural areas with transportation and telecom-
munications becoming more affordable over the past few
decades, and (iii) shifts in demographics which include
growth in population of the Aboriginal community (a po-
tential labor source) and young adults and early retirees
being attracted to rural areas.
The economy of Atikokan, a small rural community in

Northwestern Ontario, has been centered on resource-

based industry with a small number of primary employ-
ment sectors (forestry, lumber, pulp and paper, and min-
ing) historically employing a relatively large proportion of
the workforce [26]. Even prior to the Atikokan power
plant’s construction in the 1980s, the community’s econ-
omy has been reliant upon resource-based industry such
as forestry, forest products, and mining [27]. However, the
forest sector faced an economic downturn during the
2000s. The Canadian Chamber of Commerce reported
that between 2004 and 2009, the market value of Canada’s
forest products fell by 47 % [28]. This is corroborated with
other sources. Since 2008, and even prior to the economic
contraction (2001–2006), the region’s overall gross domes-
tic product (GDP) declined by 6.7 % [26, 29].
It was during the early period of economic contraction,

in 2002, that the province of Ontario first established the
framework and policy banning coal in thermoelectric
power production [30, 31] in order to address health and
environmental concerns of people living in population
centers [32]. During the 9-year period from 2003 to 2011,
the use of coal in power generation has been on a steady
decline from over 20 % of Ontario’s electricity being pro-
duced by coal in 2003 to less than 3 % in 2011 [33]. As
more was learnt about the coal ban, people living in the
rural communities with a high proportion of power plant
jobs grappled with three potential outcomes of the coal
ban policy. These include the following: (i) the coal ban is
overturned and power plants continue, business as usual,
to burn coal—coal scenario, (ii) the coal ban takes effect
and power plants are decommissioned and closed—shut-
down scenario, and (iii) the coal ban takes effect and
power plants continue operating with alternative renew-
able fuel sources such as woody biomass (produced in a
local wood pellet plant)—biomass scenario [27].
The coal ban policy directly impacted the four power

generating stations in Ontario (i.e., Lambton, Nanticoke,
Thunder Bay, and Atikokan) with the power plant near
the Northwestern Ontario Town of Atikokan (48° 45′
0″ N, 91° 37′ 0″ W; 393 m above sea level) being the
only one located in a remote rural area. The community
is considered remote and rural due to its nearest neigh-
boring centers being Thunder Bay (population approxi-
mately 110,000) which is 210 km to the east, Fort
Frances (population approximately 8000) which is
150 km to the west, and Dryden (population approxi-
mately 7500) which is 210 km to the north (Fig. 1). The
community is not serviced by passenger flights or rail
and has regional bus service three times a week to Fort
Frances and Thunder Bay.
Ultimately, Atikokan Generating Station (AGS) was

saved when the decision was made to convert it to 100 %
woody biomass [34]. It was anticipated that the conversion
would also increase regional demand for woody biomass
[35] with woody feedstock primarily coming from public
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forests in Ontario, managed under the Crown Forest
Sustainability Act [36]. An earlier study operated on the
initial assumption that the AGS would require 200,000
oven-dried tonnes (ODT) of biomass wood pellets [37].
However, in light of demand and production costs, the
power supply agreement in its final form requires a total
of 90,000 ODT of biomass wood pellets per year for full
conversion, with Atikokan Renewable Fuels (located in
Atikokan) supplying 45,000 ODT of biomass wood pellets
and Resolute Forest Products Canada (located in Thunder
Bay) providing the other 45,000 ODT [38–41]. These two
pellet producing firms provided their own investment and
capital when getting their operations established. This de-
mand for wood pellets should be easily achieved. Alam
and others demonstrated that there is adequate forest har-
vest residue and underutilized wood biomass feedstock
available in Northwestern Ontario to meet the demand
[42]. Furthermore, additional woody biomass stock would
also likely come from sawmill residues and waste, further
reducing the pressure on forest resources. With the coal
ban policy being enacted, the province of Ontario has be-
come the first jurisdiction in North America banning coal
in electricity production which presents a unique research
opportunity [30, 31, 43].
The power plant located near Atikokan had a work-

force of about 90 people with many of these individuals
contributing to the community’s social fabric [39]. In
addition to power plant jobs in Atikokan, there were
approximately 200 retail and consumer service sector
businesses estimated in 2010 [44], which generally rely
on household expenditures and are vulnerable to changes

in spending patterns (induced effects) [26]. Furthermore,
the community’s population (population = 2730, popula-
tion density = 183.4 people/km2) [45] and isolation may
have contributed to its potential vulnerability. An earlier
stage in this project presents qualitatively how Atikokan’s
community members recognize that the outcome of the
coal ban policy would have direct, indirect, and induced
economic impacts on their community [27].
Direct economic impacts are created by the sector of

interest, indirect economic impacts are experienced by
the sectors that provide production inputs to the sector
of interest, and induced impacts result in changes in
household expenditures from people employed directly
and indirectly by the sector of interest [46]. Direct im-
pacts in this study are the positive or negative direct
changes in workforce participation at the power plant in
Atikokan. Indirect impacts are those changes in local
workforce participation from sectors providing produc-
tion inputs and services to the power plant. Finally, in-
duced impacts (which is the response variable in this
study) are the local household expenditures for house-
holds with employment at the power plant and the
household expenditures for households with employ-
ment from sectors that provide production inputs and
services to the power plant.

Review
The literature indicates that a dearth of peer-reviewed
research exists investigating socio-economic impacts of
biomass burning in thermoelectric generating stations
for the Ontario (and Canadian) context [33]. This is,

Fig. 1 Location of Atikokan and major regional communities in Northwestern Ontario, Canada
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however, not the case in all jurisdictions. Resources and
policies in Northern Europe and the USA have allowed
the expansion of biomass utilization and research for
power generation [47]. For example, studies from the
southern USA examine how changes in woody biomass
production and utilization can generate direct, indirect,
and induced economic impacts such as job growth in
forestry and forest product manufacturing [48, 49]. Find-
ings also suggest that as domestic and international de-
mand for pellets increase (necessitating larger pellet
plants), growth in regional economic activity could be
expected in the South [48, 50].
Assessment of direct, indirect, and induced economic

effects is typically conducted utilizing input-output ana-
lysis (IOA). IOA was pioneered by Nobel Laureate
Wassily Leontief [51–54] and his work is the basis for
present-day national accounts, such as GDP calculations.
IOA is commonly used to analyze economic relation-
ships between industries in an economy [50]. For ex-
ample, how would changes in the wood pellet industry
economically impact forestry operations, or how would
changes the wood pellet industry economically impact
its workers’ household expenditure within a local or
regional economy?
A challenge facing researchers engaged in community-

level economic analysis is the lack of accessible IOA data
and models at the community level. Modeling software
such as IMpact analysis for PLANning (IMPLAN) utilizes
IOA along with region-specific social accounting matrices
and multipliers [55]. However, presently, IMPLAN does
not have community-level social accounting matrices and
multipliers for Canadian communities (only data at na-
tional and province levels); contrast with this IMPLAN
data availability at for the USA which has data at the
county and zip code levels. When these data in IMPLAN
(or other similar models) become available for sparsely
populated regions in Canada, it could become an effective
tool in assessing direct, indirect, and induced economic
impacts at the local and regional level. Secondary public
input-output data from sources such as Statistics
Canada could be another data option in assessing local
economic impacts. However, at the community level,
Statistics Canada suppresses input-output data (which
is used for national account such as GDP) at the local
level, thusly necessitating an approach which does not
rely on such data, hence our approach to integrate
quantitative and qualitative data sources.
Our study seeks to fill a methodological gap by devel-

oping an improvised method that can be used to
characterize economic impacts in Ontario communities
such as Atikokan where available IMPLAN data is too
course grain, and Statistics Canada input-output data is
suppressed. Furthermore, due to the lack of peer-reviewed
Canadian studies which investigate community-level

economic impacts of biomass conversion on coal power
plants, this study will fill this knowledge gap as well. The
objective of this study is to develop a model that estimates
direct, indirect, and induced economic impact with re-
spect to employment changes at the power plant (and its
associated industries) based on household expenditure.

Methods
Due to the unavailability of input-output data from which
to build a model for Atikokan (or any small Ontario com-
munity for that matter), other reliable data sources from
Statistics Canada were identified and pro-rated in order to
develop an induced economic impact assessment model
employing an improvised input-output approach. The
developed method follows a commitment to pragmatism
and to “what works” [56–59]. Due to the flexibility re-
quired, pragmatism allows for a “fusion of approaches”
and is “expedient” [58].
Specifically, provincial-level household expenditure

data, local-level household income data, regional shop-
ping behavior data, and local-level expert knowledge and
opinion were used to develop the economic impact as-
sessment model. Household data rather than individual
job data were used in calculating induced economic
impacts because individual jobs data are not readily
available. The Ontario-level 2010 Survey of Household
Spending (SHS) was accessed through the Statistics
Canada website [60]. These data provide total household
expenditure partitioned into five quintiles based on
before-tax household income. These values were then
used uniformly for the three power plant scenarios.
The 2010 Statistics Canada National Household Survey

(NHS) data for Atikokan were collected from the Statistics
Canada website [61] in order to estimate Atikokan
household counts in each income quintile. These values
become the model’s initial parameter establishing the
baseline numbers from which the household adjust-
ments would be made.
Since NHS data are not organized into income quin-

tiles (but in income classes), this presents a minor chal-
lenge of synchronizing the SHS data with NHS data.
This challenge was overcome by pooling and propor-
tioning the NHS income class counts into quintiles in
order to synchronize the two data sets. The combining
of the two secondary datasets was conducted in MS
Excel as spreadsheet model. These estimated expendi-
tures per household (SHS) and household counts
(NHS) were then multiplied in order to estimate total
expenditure for each quintile and summed to provide
the overall expenditure. These calculated expenditure
values were treated as baseline and represent the coal-
burning scenario, as in 2010, coal was the sole fuel at
the power plant. The model assumes that employing
higher-level provincial household expenditure data at
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the community level is valid. This approach may intro-
duce a source of error since it is unlikely that
provincial-level spending is perfectly patterned at the
community level. However, these potential errors would
have been applied equally across the three scenarios
and therefore cancel each other out for scenario com-
parative purposes. Additionally, the model assumes that
the primary mechanism in induced economic effects
and household expenditure is directly pegged to house-
hold income. For example, as household incomes increase,
so does household expenditure.
Household expenditure for each quintile can be described

with the following equation:

C ¼ AþMD

where
C = aggregate household expenditure
A = autonomous expenditure, which is the fixed level

of household expenditure regardless of household income
levels (e.g., monthly food and housing expenditures)
M =marginal propensity to consume, which is the ratio

of expenditure a household is willing to spend of its real
disposable income
D = real disposable income, which is what money is

available after deductions of taxes from the total income
For each quintile, the SHS captures household autono-

mous expenditure, marginal propensity to consume, and
real disposable income. In addition, the SHS collects
the annual income of household members. The SHS ex-
penditure values are expressed in dollar values and pre-
sented here as a total basket of goods purchased on an
annual basis.
Summing each quintile household expenditure value is

expressed as follows:

Ctot ¼
X5

n¼1

Cn

where
Ctot = the total household expenditure
Cn = total household expenditure for each quintile
In order to estimate total expenditures by each income

quintile (and subsequently overall expenditure) for the
shutdown and biomass scenarios, adjustments in the
baseline household counts were made by applying house-
hold income assumptions obtained through qualitative
community-level data [27]. Interviews from community
members (n = 25), consultant reports (n = 16), and local
newspaper articles (n = 46) were collected during the
summer of 2013 and analyzed. Sampling and participant
selection employed widely accepted qualitative sampling
approaches using a purposeful sampling method. Only
participants and qualitative data possessing specific cri-
teria were considered. Selected participants both represent

and symbolize the established criteria [62, 63] which
included having (a) a direct connection to business, gov-
ernance, entrepreneurship, or industry activities within
Atikokan; (b) a good historical knowledge of Atikokan;
and (c) a knowledge of the new industrial processes in-
cluding wood pellet production and supply value chain.
Potential participants from the town of Atikokan (who

met the criteria from the purposeful sampling method)
were invited to participate in a semi-structured interview
[64, 65]. The collection of interviews (as well as sources
such as newspaper articles, consultant reports, and arch-
ival data) continued until data saturation was achieved;
which is when no new analytical insights can be gained
with including additional qualitative data [63, 66, 67].
Qualitative data was analyzed using NVivo 10 software
[68] and underwent a qualitative content analysis [69–72].
The qualitative community-level data provides insight into
the shutdown and biomass scenarios and their potential
direct and indirect economic impacts on household in-
comes and induced household expenditures.
After the induced economic impacts of household

expenditures for each of the three scenarios were deter-
mined, the local and regional impacts were estimated by
applying published spatial spending habit multipliers for
Atikokan’s residents [73]. Multipliers are pro-rated fac-
tors of proportionality, which indicate how factors such
as household income can affect other segments of the
economy, such as the retail sector. Local trade area
estimates suggest that 50 % of Atikokan households pur-
chased goods and services locally, 10 % in Fort Frances,
20 % in Thunder Bay, 5 % in Dryden, 10 % in the USA,
and 5 % in outside of these communities [73]. Finally,
case studies from communities elsewhere were sought in
order to provide additional insight into the results pre-
sented here. Furthermore, the coal scenario’s induced
household expenditure was evaluated against the shut-
down and biomass scenarios in light of expect inflation
rates. Typical annual Canadian inflation (consumer price
index) rates are between 1 and 2 %. If shutdown and
biomass results fell within this range, the results could
be interpreted as within a “normal” system parameter
for a Canadian community’s economy.

Results and discussion
The model indicates that the town of Atikokan would
experience induced economic impacts as households
were gained or lost in the income quintiles under the
three scenarios. With the coal scenario as the baseline, a
general decrease in household counts and an overall de-
crease in induced household expenditure occur under
the shutdown scenario. A general increase in household
counts, and an overall increase in induced household
expenditure occurs under the biomass scenario.
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Table 1 presents total household expenditure and
household counts for each quintile, as well as the total
household expenditure for each quintile. The summed
quintiles for the coal scenario indicate that there were
1245 households in Atikokan in 2010, with a total
household expenditure of $82.7M. Due to regional shop-
ping patterns, not all of the $82.7M would be available
to Atikokan’s local trade area with only an estimated
$41.4M staying locally (Table 2). Other neighboring
communities within the region such as Fort Frances
($8.3M), Thunder Bay ($16.5), and Dryden ($4.1M) are
impacted by Atikokan household expenditures. These
values for the coal scenario serve as a baseline (or basis
for comparison) for the other two alternative scenarios.
For the shutdown scenario, the contracting economy

reduces overall households to 1115 and household ex-
penditures down to $72.1M (Table 1). The adjustments
in household counts are made based on the results of
the qualitative data analysis. These data suggest that the
power plant would lose all (or nearly all) of its jobs.
“Ninety good-paying jobs” at the power plant was a
phrase that was repeatedly mentioned. Data also suggest
that employees at the power plant average an annual sal-
ary of $100,000 per year. Additionally, one source sug-
gests that up to 80 indirect jobs could be lost in a
shutdown scenario [74], although we take a conservative
approach and reduce indirect jobs by a total of 40, rather
than by 80. The loss of the full 80 indirect jobs is pos-
sible; however, since the impacts are being modeling
shortly after the shutdown, it is assumed that only 40 in-
direct jobs would be lost immediately, with the other 40
on a longer time horizon. Furthermore, it is assumed
that the lowest quintile would not be immediately af-
fected by the shutdown scenario, since technical and
professional jobs directly and indirectly associated with
AGS typically compensate at a higher level and hence
not adjusted.

Employing these assumptions, baseline coal scenario’s
household counts are adjusted in order to simulate a
power plant shutdown. Of the 40 households affected in-
directly, 30 were reduced in the second quintile and 10
in the third quintile (Table 1). It is assumed that indirect
jobs represent the workforce employed by establish-
ments which provide goods and services directly to AGS
and carry compensation levels typical of the second and
third quintiles. The third quintile is reduced by an add-
itional 10 households to account for households relying
directly on the power plant, bringing the third quintile
to 204 from the baseline of 224 households. Other re-
ductions from the loss of the households relying directly
on power plant jobs include 65 from the fourth quintile
(193 households in coal to 128 in shutdown) and 15
from the highest quintile (180 households in coal to 165
in shutdown). Therefore, the loss of 90 households
directly relying on the power plant occurred across the
three upper quintiles.
As Table 2 indicates, the Atikokan local trade area

would experience the greatest impact of the shutdown
scenario. Relative to the coal scenario, this contraction
from $41.4M to $36.1M, which represents a decrease of
12.8 % in the household expenditure, is a substantial
amount for the isolated rural community of less than
3000 people. Other neighboring communities would also
experience an economic impact from the shutdown.
Fort Frances and Thunder Bay stand to lose $3.2M
($1.1M in Fort Frances and $2.1M in Thunder Bay) in
the power plant shutdown scenario. The community of
Dryden, as well as cross-boarder shopping into the
USA, would also be affected by reductions in household
spending (Table 2).
When Atikokan community leaders reflected on po-

tential changes at the power plant, they viewed the shut-
down as catastrophic for the local economy and the
renewable biomass conversion as a boon [27]. While the

Table 1 Estimated household counts and expenditure per quintile

Income

Scenario Households Lowest quintile Second quintile Third quintile Forth quintile Highest quintile Total

Coal Expenditure $29K $46K $64K $88K $148K

Counts 299 349 224 193 180 1245

Total expenditure $8.7M $15.9M $14.4M $17.0M $26.7M $82.7M

Shutdown Expenditure $29K $46K $64K $88K $148K

Counts 299 319 204 128 165 1115

Total expenditure $8.7M $14.5M $13.1M $11.3M $24.5M $72.1M

Biomass Expenditure $29K $46K $64K $88K $148K

Counts 299 394 224 183 180 1280

Total expenditure $8.7M $18.0M $14.4M $16.2M $26.7M $83.9M

Household expenditure expressed in thousands of dollars (K = 1000) and total household expenditure expressed in millions of dollars (M = 1,000,000)
NOTE: Source file included separately
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current analysis does not confirm or deny that the effect
would be “catastrophic,” it does indicate that a shutdown
would reduce household incomes leading to less spending
in the local economy by $5.3M immediately post shut-
down. The general observation that small communities,
which rely on one or few industries for employment,
seldom expand was made in 1971, by Lucas [2]. These
communities are “vulnerable to changes in international
markets, changes in technology, and in most instances it
has a limited life expectancy [2].”
The economic impacts of the shutdown scenario pre-

sented in this study are corroborated with similar patterns
from other sources. A summary from a European-wide re-
search program indicates that small town economies with
a small number of major employers are less resilient and
are more adversely affected by economic downturns [75].
A less resilient community is less likely to perform well
under stressors such as the loss of a major employer.
Furthermore, the community’s underling socio-economic
profile as defined by Royal Town Planning Institute
(RTPI) may also be a contributing factor into its resilience
and vulnerability. According to the RTPI, a community’s
profile can be defined as follows.

� Residential economies emphasize natural and built
heritage, amenities, and quality of life.

� Productive economies emphasize specialized skills,
knowledge, and practices.

� Knowledge economies emphasize the connectivity to
metropolitan areas and attract the creative class and
innovative firms [75].

Atikokan’s economy which (at the time) centered on the
power plant is likely to be primarily a productive economy
requiring a specialized workforce. Productive economies
become vulnerable when a specialized workforce is no lon-
ger required. However, Atikokan possesses characteristics
of a residential economy as well. Community members

have deep appreciation for Atikokan’s residential economy
and reported gratefulness to living very close to fishing,
hunting, canoeing, and snowmobiling opportunities. Other
factors leading to smaller community vulnerability include
that they typically receive less government support and
have less non-profit organizations, relative to larger
centers. Government support and non-profits can help
support recovery and transition after a shock [3].
The current model presents the immediate impact of

the power plant shutting down as detrimental due re-
ductions in local and regional household spending. In
some instances, the loss of a major employer, however,
may lead to positive outcomes sometime after the initial
shock to the economy and broader community. A case
study from rural Lincoln County, Maine, suggests that
in the aftermath of a nuclear power plant closure, the
community rebounded through reinventing itself [76]. A
concerted effort by the local economic development
corporation and community stakeholders was made to
“diversify the economic base.” These revitalization ef-
forts included the development of tourism facilities, local
agriculture projects, and a yacht manufacturer. The case
study issues a caveat, “Many communities learn the hard
way about dependence on a single, major employer.
Diversification is essential.”
In the biomass scenario, the expanding economy in-

creases overall household counts to 1280, and household
expenditures increase by $1.2M up to $83.9M (Table 1).
As is the case with the shutdown scenario, the adjust-
ments in household counts were made based on the
existing qualitative data from an earlier stage in this pro-
ject. These data suggest that in order to simulate the
biomass scenario, the power plant would likely lose
about 10 jobs due to efficiencies introduced in handling
biomass relative to coal. Employing the assumption of
10 jobs lost at the power plant, the baseline coal house-
hold counts were reduced in the fourth quintile by 10
households (193 households in coal to 183 households

Table 2 Induced economic impacts of household expenditure by community under the three power plant scenarios: continuing to
burn coal, shutting down the power plant, and conversion of the power plant to biomass

Scenarios

Market Spatial Distance (km) Multiplier Coal Shutdown Biomass

Atikokan Locally 0 0.50 $41.4M $36.1M $42.0M

Fort Frances Regionally 150 0.10 $8.3M $7.2M $8.4M

Thunder Bay Regionally 210 0.20 $16.5M $14.4M $16.8M

Dryden Regionally 210 0.05 $4.1M $3.6M $4.2M

USA Out of region >210 0.10 $8.3M $7.2M $8.4M

Other Out of region >210 0.05 $4.1M $3.6M $4.2M

Est. grand total spending ($) $82.7M $72.1M $83.9M

Regional out-shopping multipliers are based on Knowles [73], with Atikokan capturing 50 % of the market, Fort Frances 10 %, Thunder Bay 20 %, Dryden 5 %,
USA 10 %, and Other 5 %
NOTE: Source file included separately
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in biomass). Furthermore, the data also suggest that it is
likely that at least 35 wood pellet production jobs would
be created in Atikokan, with the wood pellet plants’ sup-
ply chain being local creating 10 new forestry jobs. Based
on these data and assumptions, 45 households in the
second quintile were added (349 households in coal to
394 households in biomass) (Table 1).
As Table 2 indicates, the Atikokan local trade area

would experience the greatest impact of the biomass
scenario leaving $42.0M available for Atikokan. Relative
to the coal scenario, the increase from $41.4M to
$42.0M in household expenditure for Atikokan repre-
sents an increase of 1.4 % for the local economy, which
would represent a percent increase keeping in step with
inflation. Communities within the region such as Fort
Frances, Thunder Bay, and Dryden would also see a
small positive effect due to increases in Atikokan
household expenditure (Table 2). The increase illus-
trates that when new businesses are developed from
within the community or attracted from outside, an
increase in induced economic impact of household
expenditure can occur.
Although this study only takes a “snap shot” shortly

after the scenarios take effect, it is suggested that the
three scenarios would put Atikokan’s economy on three
divergent trajectories, with differing final consequences:
(i) coal would lead to status quo household expend-
iture, (ii) shutdown would lead to reductions in house-
hold expenditure, first by households employed by the
power plant and then by households employed by other
sectors, and (iii) woody biomass would lead to increases
in household expenditure as more people become
employed by indirect businesses (related to providing
woody biomass to the power plant) and participate in
the local economy. Although the presented dollar
values are difficult to validate, the model strongly sug-
gests that the three divergent trajectory patterns are
valid since the increases and decreases in households
represent expanding and contracting economic scenar-
ios adequately. In the future, as SHS and NHS datasets
are updated and released by Statistics Canada, they will
capture the actual economic changes as the Atikokan
economy expands as a result of the woody biomass
production and staffing changes at AGS. With the
anticipated future data release, the biomass scenario
can be validated.
Community leaders viewed woody biomass from local

sources as a benefit to the local economy since it sup-
ports forest industry activity, which has a long history
in Atikokan [27], although some uncertainty exists
related to Canadian woody biomass supply chains [77].
A provincially elected official was also quoted in the
community newspaper, The Atikokan Progress, supporting
the biomass scenario.

Should an alternative fuel source like wood pellets
[biomass] be identified as a useable fuel source,
potentially we could even source those materials
in a community like Atikokan. Besides maintaining
the plant, we could potentially see some job creation if
we could source the wood pellets, if in fact that became
a fuel source [78].

In some instances, increases in economic activity can
bring problems, however. Research conducted in resource-
dependent communities in Alberta, Canada [79], and
Australia [80] suggest that although the economic growth
can provide many socio-economic benefits that growth can
also produce many unintended negative consequences in
boomtown scenarios. Therefore, growth poses a potential
risk that could lead to unforeseen problems in the Town of
Atikokan. However, the anticipated community growth in
the biomass scenario would only result in a net increase of
35 households which would likely be quite manageable for
a community of less than 3000 people. Available housing
stock could pose a potential challenge though. The
community has older, smaller houses. Interview data
summarized the potential problem this way, “I think
we do have a housing challenge in Atikokan. There's
a lot of little housing.”
As suggested above in the three scenarios, a neighbor-

ing community’s proximity to Atikokan influences the
extent to which it will be economically impacted; how-
ever, distance is not the sole factor. Another factor is
neighboring communities’ population size. This may
help explain why Thunder Bay with a population of over
100,000 and about a 2.5 h drive away would experience
a greater induced economic impact relative to other
closer communities. Increased population size suggests
more amenities and consumer retail opportunities.
Larger amenity-rich communities can draw people for a
number of reasons such as providing physiological bene-
fits in the form of entertainment or recreation [81].
Additional factors leading to out-shopping are outlined
by Jarratt [82], who presents a concise summary of out-
shopping behavior. Generalizations include the following:
(a) people with increased income and education tend to
out-shop more, (b) people with increased age and length
of stay in the community tend to out-shop less, and (c)
people engaged in out-shopping respond to better prices,
variety, and quality in neighboring communities.
These out-shopping generalizations are corroborated

with the qualitative findings. One interview participant
suggested,

that the workers at OPG [Ontario Power Generation,
the power plant] probably are on the higher end of the
out-shoppers. Because they can afford to travel, they
can afford to go on vacation, they can afford to go for
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entertainment, a $100 for a ticket to go to see a show
doesn’t mean as much to them as to somebody else.

Additionally, an earlier Atikokan study [83] identifies
that out-shopping could also be the result of lack of
consumer choices.
A primary concern that community leaders have about

out-shopping involves seeing dollars which are earned
locally “migrate” to other communities, creating negative
effects on local small rural communities’ economies.
Community leaders often recognize the benefits of
community members shopping locally and work to curb
out-shopping by introducing initiatives such as the 3/50
project [84], which encourages household members to
shop locally, supporting mom-and-pop, bricks, and
mortar shops.

Conclusions
This study examined the induced economic impact of
three competing outcome scenarios (business as usual—-
coal scenario, shutdown the power plant—shutdown sce-
nario, convert to renewable woody biomass—biomass
scenario) for a small town economy, in response to a
provincial-level policy change related to the use of renew-
able energy. Using provincial-level household expenditure
data, local-level household income data, regional shopping
behavior data, and local-level expert knowledge and opin-
ion, an induced economic impact assessment model is
developed to determine effects of the three scenarios, and
induced household expenditures in the local trade area
were estimated.
Evaluating the economic impacts of a policy has a num-

ber of associated challenges, since evaluation tools have
the obvious shortcoming of not allowing the research
community to “experiment” on actual economies. How-
ever, policy makers can be more effective in their roles, if
they better understand and anticipate unintended conse-
quences of their decisions on local and regional econ-
omies. When the Ontario government first considered
banning coal, the direct, indirect, and induced economic
impacts may not have been fully understood by the policy
makers, partially due to the previously mentioned dearth
of Canadian studies [33]. Therefore, when facing political
decisions without adequate knowledge, policy makers
should consider using economic assessment tools. These
tools can model and help anticipate how alternative deci-
sions may impact communities’ economies and help
anticipate community response. The three scenarios at the
AGS would affect direct and indirect jobs and induced
household expenditures. Had decision-makers been able
to forecast how the coal ban could impact the economy
and the resultant local response, they could have pro-
actively addressed concerns and worries from community
members more timely.

A potential weakness with this study is that it does not
account for any economic activity related to the transi-
tion periods directly associated with shutdown or bio-
mass conversion. Shutdown and decommissioning a
power plant or construction during a biomass conver-
sion also provides some short-term, temporary economic
benefits within the local trade area through increased
household expenditure. In addition to employing the
local available workforce, non-local trades people are
required to temporarily live and work in Atikokan.
Decommissioning would require an input of labor and
supplies in order to ensure future environmental or hu-
man harm does not occur, while biomass conversion is a
major capital upgrade. In either case, it is recognized
that these benefits are short-lived and not sustainable
after the work is complete. This temporary increase of
economic activity benefits businesses operating in the
local trade area. These businesses could take the oppor-
tunity to invest back into their companies. For example,
with an increase in revenue, businesses will be able to
address deferred maintenance issues such as upgrading
rooms in a motel or updating a refrigeration system in a
grocery store.
In order to gain additional insight into direct, indirect,

and induced impacts, further study should include using
a community-level business survey with a high sampling
intensity. However, this approach may be challenging as
participants would likely be reluctant to disclose confi-
dential financial data, such as sales, expenses, and
profits, or business information such as their client and
supplier lists. Furthermore, since this model uses two
readily available data sources (SHS and NHS), modeling-
induced economic impacts of policy changes in other
small Ontario communities can be achieved using the
methods presented here.
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