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I Introduction

A significant portion of Canada’s economy is dependent upon extractive resource based
industrial sectors such as forestry and mining. Dependency on a particular sector raises important
questions about the region’s economy. An accurate measurement of the level of dependency helps
to inform long term economic development strategy in a region and assists policy makers to know
which communities are vulnerable to economic shocks. This report will identify the level of
. economic dependence of Canada’s census subdivisions on the different sectors that make up their
economies. The paper serves as an update of the unpublished work of Tim Williamson and Rene
Samson, “Assessment of the contribution of the Natural Resource Sectors to Canadian
Communities.”

The report begins by briefly reviewing the methodology used m this study with some
reference to previous literature. This is followed by a discussion of the data used. This is particularly
important as it represents the greatest deviation and improvement over past studies. This 1s followed
by the calculation and reporting of sector dependency indices (SDI) for the forest, mining and metals,
and energy sectors.

1§ Methodology

Over the past thirty years there have been a number of key Canadian studies that measure
levels of resource dependence in rural communities (DREE 1979, White et a/ 1986, Pharand 1988).
These studies identified communities dependent on natural resource sectors (with emphasis on the
forestry sectors) as being different from other rural communities. The level and type of sector
dependence were identified. Fletcher ef af (1991), Home and Penner (1992), Horne and Robson
(1993), Williamson and Annamraju (1996) and Korber (1997) are recent Canadian contributions to
the dependency literature. Estimates of sector dependency in these studies are different from the
earhier studies because they rely on economic base theory and a modified location quotient (1.Q)
method rather than percentage of employment. Fletcher et al (1991) contains the best rationale for
favouring grounding this work on base theory.

According to economic base theory a community’s economy is divided into basic and non-
basic sectors. The basic sector is any economic activity that creates a flow of income into a
community (i.e. a pulp and paper mill, a coal mine, tourism) (Korber 1997). A community is usually
dependent upon basic sector activity for its long-term viability. The non-basic sector is activity that
relies on flows of income from within in the community. The non-basic sector provides goods and
services to the basic sector (Fletcher 1991) (i.e., grocery stores, pharmacies). Therefore, the non-
basic sector is dependent upon the basic sector for its long term survival and growth. Sectors can
be wholly basic or non-basic or a combination of both. For example, a restaurant or gas station
serves both local citizens and visitors. A change to the basic sector will have an indirect effect on
a community’s non-basic sector. The LQ method is used to measure the portion of a sector’s
employment in a community that is over the national average for that sector’s activities.

In their studies of community dependency, Fletcher (1991) and Korber (1997) used
employment data in their calculation of LQ’s. Fletcher et al’s (1991) study of forest dependent
communities in Canadian prairie provinces used highly disaggregated census data to determine
location quotients. Communities were ranked according to the percentage of economic base
employment that was directly attributable to the forestry industry. Forest sector base employment,
divided by total base employment is the forest dependence index (FDI).



Two British Columbia studies have applied income-based data in the calculation of LQ
levels. The first is Horne and Penner’s (1992) report on forest community dependence in British
Columbia. They argued that income levels are higher or lower depending on sector of employment.
Thus, the contribution of high income sectors to the economic base of a region should be greater than
that of a low imncome sector. The second study by Horne and Robson (1993) identified the need to
include transfer payments. The results of this study found resource sector dependence much lower
than was originally estimated by Home and Penner (1992). These income-based studies also use the
LQmethodology. The employment results are simply weighted by income. As in the Williamson and
Samson study, income is used in this report.

The methodology applied to the three natural resource sectors, (forestry, mining and metals,
and energy) is shown below.

In equation 1 community /s location quotient for industry i is:
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Where E 1s employment, 7'1s the total employment for all sectors, P is the provincial employment.
The proportion (X) of sector employment in a community that is basic can be estimated by:

xi = $97D @)
LQj'

The results provided by this calculation must be meodified to overcome a number of potential
problems with the LQ method Fletcher ef af (1991). First, Equation 1 assumes no net exports or
imports, or inventories. When a province is a net exporter, the LQ overestimates the level of
employment necessary to provide for local consumption and consequently underestimates the level
of community basic employment. Conversely, when the province is a net importer, community basic
employment is overestimated. Therefore, provincial benchmarks utilized in the calculation ofthe L.Q
must be adjusted to reflect only that output which is required to meet local or regional consumption.
The adjusted benchmark employment for use in the LQ equation is:
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Where 7, is the total provincial output from industry 7, X, is the provincial exports from industry 7,

M, s the provincial imports from industry Z, and E, is the provincial employment in industry 7.



The LQ can be rewritten with the modifications presented above as:
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g = —
(Ep* IED

A second potential problem with the LQ is that consumption patterns are assumed to be
identical across the nation. The probability is high that per capita consumption differs across regions
because of different preferences or income. The third fault often associated with the LQ is the
assumption that labour productivity within an industry is identical across regions. Schwartz (1988)
argues that error from consumption and productivity differences can be reduced if provincial rather
than national benchmark employment is used. This adjustment will account, at least partially, for
any regional biases which may exist. This report adjusts for these difficulties by using provincial and
census subdivision data level data as outlined in the Data section below.

Equations (3) and (4) can beused to estimate an employment based sector dependence index
{SDI) for all sectors. This can be derived where Xj.f is basic sector employment and Af,.T 1s the total
of all basic employment:

T
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The next step is to adjust the SDIs so they are based on average income by sector. The calculation
is shown in equation (7):

SDKY)= M )
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where Al is average income by sector of employment i in community j. X, is the number of basic
sector jobs in sector i in community j.

For the purpose of this study is assumed that a community is dependent on an activity if over 50%
of the income received in the community is derived from any one sector i.e. SDI(Y) > .5. There is



_no justification for this or any other number in the regional economics literature. It does however
appear reasonable on the basis that if over 50% is in one sector that that sector is dominant in the
local economy.

II Data

The key difference in this study over previous studies (including Williamson and Samson)
is the quality of data that has been used. Care has been taken to use the best data available to provide
the best possible estimates possible for the number of Canadian resource communities given the
methodology chosen.

As with many previous studies, employment data was obtained from a custom run of 1996
Canada Census data from Statistics Canada. This provides the self-identified 3 digit SIC (1990)
sector of labour force participation for all individuals 15 years of age and older by census sub-
division (CSD) . The population of the CSD had to be greater than 250 for us to receive the data.
Other CSDs were not included in the data set because STATSCAN felt the data was not suitable.
Indian reserves and Indian Settlements were most affected by this decision according to personal
communication with STATSCAN. We have data for 5243 of 5984 CSDs. Labour force was used
instead of employment to capture the sector with which people identified themselves. It also captures
individuals who may be temporarily unemployed in the sector that they will eventually return to.
There is a risk of overstating affiliation with a sector if the sector 1s downsizing and the people will
not be returning to work.

A shortcoming of using census data is that it identifies individuals with where they live
instead of where they work. For example, coal miners recently layed off with the closing of a coal -
mine near Grande Cache, Alberta, are being flown to Fort McMurray, AB to work in the oil sands.
A census would capture these people as oil sands workers in Grande Cache. The same problem could
occur with workers who are flown to camps to work or who travel as parts of work crews but have
permanent residences in other locations. These types of problems are more prevalent in the mining
and minerals, and energy sectors than in the forestry sector. The census also fails to capture part time
work or workers who work in more than one sector. Despite these shortcomings this is the best data
set available for a study of national scope such as this one.

Another sector of “employment “ was included for individuals with no employment who could not
be attached to a SIC code. The census data allows us to identify the number of these individuals in
each census subdivision. In most cases these individuals would be dependent on transfer payments
and/or public or private pensions but would also include people who live rely solely on investment
income. This is a modification to the Williamson and Samson report. As has been shown in work
by Korber (1997) and Horne and Penner (1993), this can only reduce the SDI because we are adding
a sector to the economic base (the denominator of the SDI calculation) but not altering the the
number of people working in resource sectors.

Income data was gathered from two sources. From Statistics Canada, the average income associated
with each SIC code by census subdivision was obtained. This is 2 much finer level data than was
used previously. Where the number of people in a CSD was too small to publish, we used census
division (CD) level income data. To obtain average income for people who had income but no



employment income, we used survey data from a Canadian Model Forest project currently in
progress as an estimate. For each model forest region in Canada an estimate was obtained based on
a survey question. This data was then used for the province as a whole.

Statistics Canada was able to provide us with import and export data by province with re-exports
netted out to adjust the LQ measure as discussed previously. This is an improvement over previous
studies that used national import and export data.

In summary the data allows for provincial level benchmarks for the LQ method. This means that
industries in BC are not being compared to or influencing results in Newfoundland where operations
in the same sectors may be, in reality, quite different in terms of production technology and incomes.
Provincial and sub-provincial data also allow for the consideration of different consumption patterns
in different parts of the country. This in combination with the import and export data we obtained,
overcomes many of the criticisms of LQ studies and previous work identifying forest dependent
communities in particular.

Finally it is important to discuss the unit of analysis used in this study and some limitations it
presents. According to 1996 Census Handbook, a census subdivision (CSD) is “the general term
applying to municipalities (as determined by provincial legislation) or their equivalent (for example,
Indian reserves, Indian settlements, and unorganized territories).” So while we use the word
~ “community” as equivalent to a CSD, a CSD could be a group of small unincorporated hamiets or
villages or a rural area with no town or village. People may also live just outside of an incorporated
community and therefore be included in a different CSD than the community in which they work.
One should also take note that provincial legislation and the provinces working in co-operation with
STATSCAN defined the CSDs. There are significant differences in how CSDs are defined from
province to province. One should use caution when making inter-provincial comparisons of these
results. For example, CSDs in Quebec tend to be much smaller than those in British Columbia; this
in part explains the high number of resource dependent communities in Quebec.

I1I Results

Tables 1 to 6 summarize some of the results of the national study for the natural resources sectors.
In each case, a community was determined to be dependent on a specific sector if the reliance index
for that sector was at least .5.

Forest Dependent Communities

The distribution of forest dependent communities (FDC) by community size are presented in Table
1. The 298 communities are distributed throughout all provinces. Quebec has the greatest number
of communities with 115 but as noted previously, one must be careful in making inter-provincial
comparisons. Most of the communities fall in the range of 1000 to 5000 people.



Table 1 Distribution of Forest Dependent Communities by Size, 1996
Population range of community
Province
less than | 1000-4999 | greater than Total Total CSDs
1000 4999
Number of communities
Newfoundland 7 3 2 12 381
Nova Scotia 0 2 1 3 110
PEI 1 0 0 1 113
New Brunswick 10 24 i 35 283
Quebec 55 51 8 114 1599
Ontario 7 18 8 33 947
Manitoba 2 2 1 5 298
Saskatchewan 6 5 0 11 970
Alberta 1 3 3 7 467
British 14 34 29 77 713
Columbia
Total 103 142 53 298 5881

Energy Dependent Communities

There are 74 energy dependent communities estimated for Canada spread across 6 provinces and one
territory. These communities tend to be small and found primarily on the prairies. As place of
residence and place of work often do not coincide for energy workers, these results may not be an
accurate reflection of the dependence of communities on the energy sector. For example, a
community or municipality may bring in significant tax dollars from the energy sector but work
crews with residences in other locations come to do work in the area. The tax dollars obtained and
the time and money spent by crews in the areas are not reflected in these dependency numbers. As
many workers in the energy sectors have residences in larger centres, the overall dependency of
smaller communities 1s understated in this analysis.



Table 2 Distribution of Energy Reliant Communities by Size, 1996
Population range of community
Province less than 1000-4999 greater than Total Total CSDs
1000 5000
Number of communities
Newfoundland 4 0 0 4 381
Ontario 5 2 4 11 047
Manitoba 1 1 0 2 398
Saskatchewan 24 7 1 32 970
Alberta 7 8 7 22 467
British 0 2 0 2 713
Columbia
NWT 1 0 0 1 68
Total 42 20 12 74 3944

Mining and Mineral Dependent Communities

The 113 mining dependent communities are spread across eight provinces and two territories as
presented in Table 3. Quebec has the most communities dependent on this sector but not
disproportionately high to the total number of CSDs in that province. The proportion of communities
in the highest two population classes is similar to that for the forest sector but higher than for the
energy sector.



Table 3 Distribution of Mining and Mineral Reliant Communities by size, 1996
Population range of community
Province less than 1000 1000-4999 greater than Total Total CSDs
4999
Number of communities
Newfoundland 3 1 1 5 381
New 0 2 2 4 283
Brunswick
Quebec 13 18 9 40 1599
Ontario 1 5 8 14 947
Manitoba 1 4 2 7 298
Saskatchewan 17 3 0 20 970
Alberta 1 2 1 4 467
British 0 12 3 15 713
Columbia
Yukon 0 2 0 2 35
NWT 2 0 0 2 68
Total 38 49 26 113 5761

Communities dependent on mining and minerals with metal fabricating included

When metal fabricating is added to the activities of the mining and minerals sector the number of
communities dependent on this sector increases by 12 to 125. Eight of the new communities are in
Quebec and 4 in Ontario; the remainder of the provinces do not change. The new communities in

Ontario all have a population over 1000 including two with a population over 5000.



Table 4 Distribution of Communities dependent on mining and minerals (including metal
fabricating)

Population range of community

Province less than 1000 1000-4999 greater than Total
4999
Number of communities
Newfoundland 3 1 1 5
New Brunswick 0 2 2 4
Quebec 17 21 10 48
Ontario 1 7 10 18
Manitoba 1 4 2 7
Saskatchewan 17 3 0 20
Alberta 1 2 i 4
British 0 12 3 15
Columbia
Yukon 0 2 0 2
NWT 2 0 0 2
Total 42 54 29 125

Communities reliant on a combination of the three natural resource seciors

Table 5 displays the number of communities by province and population that meet the.5SDI value
for dependence when dependency is measured as the sum of the three resource sectors combined.
The table does not include communities already included in any of the other tables. An example of
the type of community that would fit on this table would be Hinton, AB which has over 40% but less
than 50% ofits ecconomic base in both forestry and mining. Together over 90% of the economic base
relies on natural resources but it is not a dependent community in the sense of being dependent on

only one sector. There are 169 of these communities mostly in the range 1000-5000 people.




Table 5  Distribution of Communities reliant on a Combination of the Three Natural
Resource Sectors, by size, 1996
Population range of community
Province less than 1000 1000-4999 greater than Total
4999
Number of communities
Newfoundland 6 0 0 6
Nova Scotia 0 2 i 3
New Brunswick 7 11 1 19
Quebec 28 37 11 76
Ontario 4 10 4 18
Manitoba 2 2 0 4
Saskatchewan 6 2 1 9
Alberta 3 6 10 19
British 3 3 9 15
Columbia
Total 59 73 37 169

Summary of resource dependent communities

Table 6 summarizes the number of resource dependent communities in Canada by type. A total of
695 communities are estimated resource dependent. This represents 11.1% of the total number of
CSDs in Canada or 12.7% of CSDs used in this study. As noted earlier it is not appropriate to make
interprovincial comparisons of the raw number of dependent CSDs, the concentration of resource
dependent communities in each province can be looked at. This reveals that New Brunswick has the
highest percentage of resource dependent CSDs with over 20% while BC and Quebec are next at

about 15% each.




Table 6 Resource dependent communities by sector and by province

Province Forestry | Energy | Mining | Combination | Total | Total Per
CSDs cent

Newfoundland 12 4 5 6 27 381 7.0
PEI 1 0 0 0 1 113 0.9
Nova Scotia 3 0 0 3 6 110 5.5
New Brunswick 35 0 4 19 58 283 20.5
Quebec 114 0 48 76 238 1599 14.9
Ontario 33 11 18 18 80 947 8.4
Manitoba 5 2 7 4 18 298 6.0
Saskatchewan 11 32 20 9 72 970 7.4
Alberta 7 22 4 19 52 467 11.1
British 77 2 15 15 109 713 15.3

Columbia

Yukon 0 0 2 0 2 35 5.7
NWT 0 i 2 0 3 68 4.4
Total 298 74 125 169 666 5984 11.1

IV Summary, Conclusions and Cautions

The literature illustrates that there is no universal method for determining levels of resource sector
community dependence. Employment data is generally easily accessible and accurate. However,
employment figures fail to account for differences that exist between incomes in various sectors.
By incorporating income into the analysis, a somewhat clearer picture of community dependence is
provided. Weighting results by income data assumes that income earned in a community 1s spent
within that community. A study testing this assumption is nearing completion. Until those results
inform us otherwise, income (and the modified LQ analysis method) will be the variable of choice
for determining sector dependence.

The study estimates that 666 communities in Canada (using CSDs as a proxy for communities) are
dependent on one or a combination of resource industries to drive their economies. Forestry
represents 45% of the communities. The energy and mining and mineral estimates showed be looked
at as low estimates because of the greater propensity for workers in those sectors to work away from
their place of residence.



While the method of analysis will work for large centres, few if any reflect the level of importance
of resource industries in those communities. Large centres serve as service centres for the
communities around them and as such a large portion of their economic base is in the service sector.
This tends to overwhelm the resource base employment in these sectors. It should be remembered
as well that small commumties (< 250 population) are also excluded in this analysis due to
suppresston of data by STATSCAN. The elimination of these plus the elimination of CSDs which
returned poor data meant analysis could not be conducted for 741 CSDs, about 300 of which were
in B.C.

A final caution on the results comes from the time between the census and the completion of this
report. One reason we conduct this analysis is identify vulnerable single sector communities. This
vulnerability is reflected in the fact that some of the communities that scored as highly dependent
have lost the industries that drove their economies. Examples include Gold River, and Tumbler
Ridge, B.C. and Grand Cache, Alberta. There is a need to validate these results with regional experts
in each resource area to add and remove communities whose status has changed and to find any
errors or anomalies to bring it up to date. The next full analysis base on the 2001 census cannot be
conducted until 2003 when the data should become available.

12
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