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SEASONAL VARIATION INRURAL EMPLOYMENT
Nell Rothwell, Statistics Canada

HIGHLIGHTS

Within each industrial sector (except agriculture), the rural and small town (RST)
wor kfor ce exhibited a higher amplitude of seasonality than the workforce in larger urban
centres (LUCSs), over the 1996 to 2000 period.

After accounting for the national average amplitude of seasonality and after accounting for
the intensity of rural employment in highly seasonal sectors (such as “primary sector other
than agriculture’ and “construction”), we calculated that 39 percent of RST seasonal
employment isdue to the unique aspects of working in RST areas.

Higher rural seasonality many be dueto thefact that RST industries, such asprocessing and
transportation, have stronger linksto primary commaodity flows.

Agricultureisthe sole sector where the workforce in LUCs is more seasonal than the RST
workforce. This may be due to the concentration of nurseries and greenhouses on the
fringes of urban areas.

I ntroduction

Rural issues have an increasing profile in Canada's policy debate. There has been much
discussion concerning the policy choices that best cater to this enduring part of the Canadian
landscape. Part of this debate has focussed on the need to promote and cultivate the economic
development of rural regions of Canada, particularly with regard to being part of, and sharing
the benefits of, an ‘innovative economy’. However, while discussions have embraced a wide
spectrum of topics, the seasona variation of employment within rural areas has recelved scant
attention. Seasonal variation (or seasondlity) refers to the extent to which employment
fluctuates in a seasona pattern in response to climate or institutional events. Seasonality is
important because it introduces a disequilibrium in the allocation of resources and therefore
‘represents a burden to the economy (Marshall, 1999). If seasonality is higher in rural areas
there will likely be a drag on the loca economy and a constraint on rural economic
revitalization.
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Note of appreciation

Canada owes the success of its statistical system to a long-standing partnership between Statistics
Canada, the citizens of Canada, its businesses, governments and other institutions. Accurate and
timely statistical information could not be produced without their continued cooperation and
goodwill.

This paper represents a first step in attempting to address this void in the study of rural
employment seasonality. The employment seasonality in rural areas of Canada was
decomposed by using a shift-share analysis. This methodology disaggregated seasonal
variation in employment into three components: national, structural and regional. This
permitted a quantitative assessment of the impact each component had on total seasonality.

To further investigate the characteristics of rural seasonality, employment data was broken
down by industrial sector and the seasonal variation in rural regions was compared to that
existing in urban areas.

It is important to note that the results do not only reflect the impact of seasonal jobs. That
is, the data is not limited to those individuals who have a non-permanent job that will end at
a specified time in the near future, once the seasonal peak has passed. The data used
represents total employment movements (that is, the overall pattern of hirings and
separations) and does not discriminate between seasonal and permanent jobs. Marshall
(1999) found that, in 1997, the overall annual swing in employment levels was more than
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twice as great as the swing in the number of seasonal workers. This indicates that the
aggregate hirings and separations of the permanent workforce also follow a seasonal pattern.
The contribution that this makes to the fluctuations in the employment levels presented here
must be borne in mind.

Definitions, data and methodology

This paper uses the Rural and Small Town (RST) definition of rural (Box 1). The charts and
tables were generated using Labour Force Survey (LFS) data from 1996 to 2000. The LFS is
a monthly household survey that collects detailed information on labour market activity from
persons 15 years and over. The data includes both paid employees and the self-employed,
and full-time and part-time workers. This paper used LFS data that was not seasonally
adjusted.

Box 1 ‘Rural and Small Town’ (RST)

Rural and Small Town (RST) refers to the population living outside the commuting
zone of Larger Urban Centres (LUCs) — specifically, outside Census Metropolitan
Areas (CMA) and Census Agglomerations (CA). RST includes all municipalities
with urban populations of 1,000 to 9,999 and rural areas, where less than 50 percent
of the employed individuals commute to the urban core ofa CMA/CA.

A CMA has an urban core of 100,000 or over and includes all neighbouring
municipalities where 50 percent or more of the labour force commutes to the urban
core. A CA has an urban core of 10,000 to 99,999 and abides by the same
commuting rule asa CMA.

The LFS divides employment on the basis of the activity of the employing firm, not on the
actual function of the employee. For example, a research scientist employed by a forestry
firm would be classified as being employed in the forestry sector not in the *professional,
scientific and technical services’ sector. This is significant because it does not allow the
disaggregation of employment activity within industrial sectors and, therefore, it does not
permit a distinction to be made between ‘head office’ jobs and actual field work.

Shift-share analysis

The first part of the investigation entailed performing a shift share analysis on non-
seasonally adjusted LFS data for RST areas. This technique decomposed the RST level of
seasonal employment into three components:

* national component;
 structural component; and
* regional component
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National component

The national component represents the seasonal employment that would exist in RST areas if
the RST seasonal employment rate were the same as the overall national rate of seasonal
employment (i.e. this is the contribution of the national component, also called the national
shift, to RST seasonal employment).

Structural component

The structural component (also called the structural shift) represents the impact on RST
seasonal employment if seasonal employment in each RST industry had been at the same
rate as the national industry-specific seasonal employment. This provides the contribution of
the RST industry mix to the RST average seasonal employment levels.

Regional component

The regional component, where RST is the region of investigation, is simply the residual
seasonal employment in RST areas that is not due to:

a. the “national component” (i.e. what RST seasonal employment would have been
if it had varied at the national rate); and is not due to

b. the “structural component” (i.e. what RST seasonal employment would have been
if each industry in RST areas had varied at the national rate for that industry)®.

Industry sector seasonality
The second part of the investigation involved the extraction of the pure seasonal component

from the LFS data and charting this for both RST and LUCs, and by industry sector
(Box 2)°.

For a detailed account of the calculations employed to conduct the shift-share analysis, see Appendix 1.

The extraction of the seasonal component involved the ‘smoothing” of the raw data. Smoothing refers to
the statistical technique of removing the effects of the trend, seasonality and business cycle from an economic
time series. In this study, the “seasonal component” (or the index that analysts use to de-seasonalise their data)
is used for the charts. This provides the ‘pure’ seasonality in the time series.

2

The author would like to acknowledge the contribution of the Time Series Research and Analysis Division of
Statistics Canada for their work in generating the seasonal factors used in this work.
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Box 2 Industry Sectors

The LFS divides industry into sectors according to the North American Industry Classification System
(NAICS). The following sectors are used in this work.

e Agriculture

e Primary sector other than agriculture: comprising ‘forestry’; “fishing’; ‘mining’; and
‘oil and gas’

*  Construction

e Manufacturing

e Distributive services: comprising ‘transportation and warehousing’; ‘utilities’;
‘trade’; and ‘information, culture and recreation’

e Producer services: comprising ‘finance, insurance and real estate’; ‘professional,
scientific and technical services’; and ‘management of companies and administrative
and other support services’

»  Educational services

*  Health and social services

e Public services

»  Personal services: comprising ‘accomodation and food services’; and ‘other
services’

For details of the definitions and survey methodology used by the LFS refer to:
Statistics Canada. (2000) Guide to the Labour Force Survey. Ottawa: Statistics Canada. Cat:
71-543-GIE.

Results

In the following analysis, it is important to bear in mind that LUCs encompass an extensive
“metro fringe” area. For example, about one-third of Canada’s population living in the
countryside reside within the commuting zone of LUCs (du Plessis et al., 2001) and are thus
included in the LUC employment data analysed here. As a result, many “rural” economic
activities, such as greenhouse operations, are included within LUCs.

Table 1 shows the results of the shift-share analysis performed on the seasonal variation of
employment within RST regions. The total seasonal variation has been disaggregated into
the national, structural and regional components. Figure 1 shows the share of RST
seasonality attributable to each component.

Statistics Canada - Catalogue no. 21-006-XIE 5
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Table 1

Calculation of the Netiond, Structural and Regiond conponents of RST enployment
seasondlity, 1996 to 2000

Total seasona variation in employment levels in RST aress (i.e. the total shift)

"Totdl shift' =
Average RST
seasonal
enmployment (Juy
average enployment
Average annual minus average Average RST
employmentinRST | annual employment) seasondlity rate
Industry sector areas (000 vorkers) (000workers) (ppercert)
@ @ (©)]
=[()/(]x10
Agricuiture 3013 212 70
Primery* 1335 162 121
Construction 1760 329 187
Menufacturing 4127 262 6.3
Distributive senvices 626.6 251 40
Producer services 2316 156 6.7
Educational services 1659 -3L7 -191
Health and social services 205 82 30
Public adhinistration 1215 165 136
Persondl senvices 3134 3.7 120
RSTtotal 27520 167.8 6.1
The National Component: The size of RST seasona enployment levels if RST seasona enployment rate were the same as the
national employment rate
Average national
seasonal
employment (Juy
average eployment
Average amual mnus average Average national Average annual Netional
emrployment inall areas | annual enloyment) seasondlity rate employmentinRST | Cormponert (000
(‘000 workers) (000workers) (ppercert) areas (000 workers) workers)
@ ©® © @ @
=[O/@]x100 =@ x(1)/100
Canada, 14,164.7 40655 29 27520 79.8
The Structural Gomponent: The size of RST seasonal employment levels due to the impact of industry-specific
seasonality rates
Average national Sructurd
seasond componert: inpact of|
enployment (Juy Netiondl industry- industry-specific
average employmen] Average national | specific seasondlity | seasondlity rates on
Average amual mnus average Average national seasondlity rate across | rate minus average|  Average amual RST seasonal
empoyment inall areas | annual enloyment) | seasonality rate in each| all industries in all aress | national seasondlity| employmentinRST | employment (000
Industry sector (‘000 workers) (000workers) industry (percent) (ppercent) rate (percent) | areas (000workers) workers)
® © (19 © (1 @ 1
=[©9)/(8]x100 =(10-(©) =1 x(1)/100
Agricuiture 4108 365 89 29 60 013 182
Primary* 2874 276 96 29 6.7 1335 9.0
Construction TA4.6 788 104 29 76 176.0 133
Menufacturing 21130 619 29 29 01 4127 03
Distributive senvices 3650.7 89 25 29 04 626.6 -25
Producer services 21821 639 29 29 01 2316 02
Educational senvices A30 -1200 -127 29 -156 1659 -259
Health and sodidl services 14362 24 16 29 -13 2695 -35
Public adhinistration 7845 453 58 29 29 1215 35
Persondl senvices 16013 N1 6.2 29 33 3134 104
RST total 231
The Regional Component: The residual RST employment seasonality
Total shift Netional component | Structural component] - Regional conponent
(‘000workers) (‘000 workers) (‘000 workers) (‘000 workers)
13
@ (U] (12) =@-10+@2]
167.8 798 231 64.9

* Refers to “primary sector other than agriculture”.
Source: Statistics Canada, Labour Force Surwey, 1996 to 2000.
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Figure 1

In RST areas, the Regional component is a
major contributor to employment seasonality
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Source: Statistics Canada, Labour Force Survey, 1996 to 2000

It can be seen that the regional component is a strong contributor to RST employment sea-
sonality, accounting for nearly 39 percent of the seasonal variation in employment. Thus, 39
percent of the seasonality in RST regions was unaccounted for by the national characteristics
of the industry or the industry mix in those regions. The national component was the largest
component, contributing approximately 48 percent of seasonality. This indicates that
Canada’s economy as a whole has a seasonal character. The structural component was
responsible for just under 14 percent®.

The regional component incorporates and mirrors economic factors that are unique to RST
areas. It is likely that it includes numerous physical attributes (i.e distance and population
density), geographic considerations (i.e. the relative location of both communities and
economic activity), and the socioeconomic and demographic profile of the RST population.
Moreover, the regional component will reflect the complex ways in which these factors
interact and influence each other.

®  The structural component is small, in part, because of the impact of the educational services seasonal

employment pattern. Unlike all other sectors, educational services have lower employment in the summer.
This acts to depress the magnitude of the structural component. In addition, this seasonal decline is greater in
RST areas than LUCs (see Figure 8).
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Figures 2 — 11 constitute the results of the second part of the investigation. They compare
the employment seasonality in RST areas and LUCs, broken down by industry sector. To
allow visual comparison between these charts the Y-axis scale has been held constant.

Figure 2

Agriculture: RST areas experience lower
employment seasonality than LUCs

120

80

©
]
c
c
©
8
_g 115
=

o
38
= Q 10 ‘- .-
-
c O
GJ o
EQY 105
=&
o=
Q_ -

100

EO T T T T T T T T T
s 3
>
= 95
c
Og 90
5 3 e
5 ®
= —- RST
2 85 L
3 - LUC
(@]
()]
@
(O]
n

Jan-96 Jul-96 Jan-97 Jul-97 Jan-98 Jul-98 Jan-99 Jul-99 Jan-00 Jul-00

Source: Statistics Canada, Labour Force Survey, 1996 to 2000

Agricultural employment is the only industry sector that exhibits lower employment
seasonality in RST areas (Figure 2). This is a somewhat surprising result and merits further
investigation. The reason may be that the agricultural workforce in RST areas is more likely
to be in livestock (such as dairy and hogs and beef feedlots) where there is a constant year-
round demand for labour, or in extensive grain production, where most of the labour is self-
employed. The self-employed farmer tends not to move into and out of the workforce (a
significant share have off-farm jobs but it is unlikely that the reported “major job” would
shift between farming and the off-farm job from one season to the next).

In contrast, agriculture operations in LUCs tend to use land more intensively and have a need
to be close to their customers. Lonmo (1999) found that just over one-half of all greenhouse
operations were LUC based, and these LUC-based operations had, on average, almost two-
and-a-half times the area under cultivation of their RST counterparts. Similarly, over one-
third of all field vegetable areas were near a city, while 47 percent of farmland with fruit
trees was in LUCs. These types of operations tend to have a higher proportion of paid
employees than is the case with agriculture generally. The 1996 census data indicates that
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approximately 18 percent of all agriculture and horticulture workers were employed in
nursery and greenhouse operations (in comparison, only about 3.25 percent of total farm
cash receipts were generated by greenhouse operations). The paid workers required for these
types of farming operations could account for the higher seasonality found in LUCs.

Figure 3

Primary sector other than agriculture: RST
areas experience higher seasonality than
LUCs
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Source: Statistics Canada, Labour Force Surwey, 1996 to 2000

The “Primary sector other than agriculture”, which comprises ‘forestry’, ‘fishing’, ‘mining’
and ‘oil and gas’, exhibits higher seasonal employment variation in RST areas (Figure 3).
This may reflect a difference in the type of employment between the two areas, with more
“head office” functions being performed in LUCs and the more climate-dependent
production work being carried out in RST areas.
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Figure 4

Construction: RST areas have higher
employment seasonality
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Construction employment had the highest RST seasonal variation of all the industry sectors
(Figure 4) and is a consequence of the outdoor nature of this kind of work. There was a
large difference between RST areas and LUCs and this could, again, be a reflection of the
difference between “head office” type work and “field work”. In addition, the higher RST
seasonality may reflect the relative lack of severity of winter in many LUCs in Canada (e.g.
Vancouver, Toronto, Montreal and Ottawa) compared to many RST areas such as
Saskatchewan, Manitoba and Northern Ontario. Moreover, the period 1996 to 2000
represented a period of economic expansion and may have corresponded to the best years in
“urban” construction. This would have encouraged year-round activity within LUCs.

Interestingly, both RST areas and LUCs had slightly declining construction employment
seasonality between 1996 and 2000. This may have been caused by the adoption of new
construction materials (an obvious example being concrete that will set at very low
temperatures allowing building work to continue through the Canadian winter), again
underpinned and encouraged by the economic boom that existed during this period.
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Rural and Small Town Canada Analysis Bulletin, Vol. 3, No. 8

Figure 5
Manufacturing: RST areas have higher
8 employment seasonality than LUCs
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The manufacturing sector comprises both traditional and complex manufacturing.
Manufacturing exhibited low employment seasonality in both RST areas and LUCs (Figure
5). This is predictable given the indoor nature of manufacturing. Once again, the
seasonality was higher in RST areas. This may reflect a higher concentration of
manufacturing that used primary products and which had a consequential seasonal pattern
associated with the acquisition of raw materials.

In contrast, the lower seasonality in LUCs may have been partly due to the presence of
technology based complex manufacturing. There does appear to be a tendency for
technology based industry to locate in clusters within LUCs. Britton (1996) states that
Canadian urbanization is the key to understanding the location of technology-intensive
activity with Toronto, Montreal and Ottawa being the major locations of high-tech
manufacturing plants. Ottawa’s ‘Silicon Valley North’ is a prime example of this trend. This
locational pattern is supported by analysis of survey data. Beshiri (2001 a) studied the
employment intensity of traditional and complex manufacturing. He found that traditional
manufacturing was more intensive in rural areas, while complex manufacturing was more
intensive in urban areas.

Statistics Canada - Catalogue no. 21-006-XIE 11
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Figure 6

Distributive services: Both RST areas and
LUCs have low employment seasonality
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Distributive services also had low employment seasonality (Figure 6) and there was little
difference between RST areas and LUCs. The seasonality in both areas remained steady
throughout the study period.

Producer services also had relatively low employment seasonality but, unlike distributive
services, RST areas had a higher seasonal variation (Figure 7). This interesting finding
merits future analysis. It is possible that some of the increased seasonality in RST areas was
due to the provision of services to the more traditional industries located in these areas. This
finds support in the work of Beshiri (2001, b). Beshiri found that, in the mid-1990s, RST
areas of Canada were twice as intensive in services related to the primary industries as
compared to Canada as a whole.
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Figure 7

Producer services: Employment seasonality is
higher in RST areas than LUCs
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Figure 8
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Educational services: Both areas exhibit a
summer employment decline but it is more
pronounced in RST areas
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Educational services were atypical with respect to employment seasonality, exhibiting a
sharp decline in the summer months in both RST areas and LUCs (Figure 8). This was
perhaps to be expected with the school and university summer shut-down and may speak to
the proliferation of casual and temporary contracts in this sector. As an example, Carleton
University in Ottawa employs approximately 1,100 teaching assistants during the fall and
winter terms, but only around 50 during the summer session. Similarly, Carleton University
employs approximately 400 sessional lecturers during the fall and winter, but only between
50 and 100 during the summer (personal communication, 2002 a). W.ithin school
employment, the Ottawa-Carleton District School Board reported that between 200 and 250
of their teaching staff (out of a total active teaching staff of 2,900) were designated
‘continuing occasional’ and had their employment discontinued during the summer (personal
communication, 2002 b). The summer employment dip may also be due to the use of
10-month contracts (in which workers are laid off for 2 months in the summer) amongst
school administrative assistants and custodial workers.

Employment seasonality in the educational sector was greater in RST areas and was more
narrowly concentrated in the months of July and August. This may be due to the higher
concentration of school- and college-based employment (as opposed to university-based
employment with its longer summer break) in rural areas of Canada. Statistics Canada data
supports this contention. Only 4.5 percent of university and affiliate campusses are located
within RST areas. In contrast, 25 percent of college and affiliate campusses are found in
RST areas”.

Health and social services exhibited generally low seasonal employment variation (Figure 9).
Employment seasonality was slightly higher in RST areas.

* For a detailed discussion of some of the implications resulting from the location of post-secondary educa-

tion institutions see Page (forthcoming).
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Figure 9

Health and social services: Both RST areas
and LUCs have low employment seasonality
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Figure 10

Public service: RST areas have a markedly
higher employment seasonality than LUCs
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Public service employment displayed a big difference in seasonality between RST areas and
LUCs (Figure 10). Interestingly, the pattern also differs, with LUCs having steady or rising
employment between September and January while RST areas continue to loose
employment over this part of the year. This would seem to indicate a fundamental difference
between the type of public service employment that exists in RST areas and that found in
LUCs. This may, in part, reflect a higher concentration of outdoor work associated with the
maintenance of public parks and outdoor attractions in RST Canada.

Figure 11

Personal services: employment seasonality is
higher in RST areas than LUCs
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Personal services also showed distinctly higher employment seasonality in RST areas. This
may speak to a higher concentration of businesses involved in the provision of services for
tourists engaged in outdoor, summer related activity.

Conclusion

A shift-share analysis of the RST employment seasonality found that over 39 percent of this
seasonality was attributable to the regional component. That is, 39 percent of the seasonality
was unaccounted for by the overall characteristics of specific industries (the national
component) or the mix of industry sectors (the structural component) found in RST areas.
The regional component, therefore, encompasses and reflects economic factors that are
unique to RST areas. However, the exact nature of the regional component is impossible to
determine from the data used here. Some possibilities of the factors that might contribute to
the regional component include differences between RST and LUCs with respect to:

16 Statistics Canada - Catalogue no. 21-006-XIE




Rural and Small Town Canada Analysis Bulletin, Vol. 3, No. 8

» government policy (for example, employment insurance eligibility rules differ according
to regional unemployment rates).

» the socioeconomic or age characteristics of workers

» the gender split of workers in RST areas as compared to LUCs.

» distance per se (and the consequential lower density of economic and social activity) in
RST areas.

» historical inertia regarding business organization and practice (in which seasonality is
regarded as the norm) playing more forcefully in RST areas.

Importantly, and more obviously, the data does not permit a determination of the spatial
differences in the characteristics of employment activity within industrial sectors. As
mentioned before, this prevents a distinction being made between ‘head office’ and ‘in the
field” jobs within a specific industry sector.

When the industry sectors were considered in isolation it was found that employment
seasonality was higher in RST areas in all sectors with the exception of agriculture. 1t is
important to note that increased RST seasonality was not limited to those sectors
traditionally associated with seasonal employment (principally the primary sectors and
construction) but was spread across nearly all sectors. It is possible that RST workers in
these “non-seasonal” sectors are more linked to primary commodity flows than are LUC
workers in the same sector. Rural manufacturing using primary products, rural producer
services and rural transportation serving the primary sector are obvious examples.

The results of this study indicate that higher seasonal variation in employment exists in RST
areas of Canada as compared to LUCs. The lowered industrial productivity and reduced
wages that likely result have the potential to negatively impact the development of RST
areas and presents a particular challenge for economic revitalization. It is hoped this work
will help inform the policy debate concerning the revitalization of rural areas of Canada and
act as a starting point for further investigation of the rural/seasonality nexus.
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Appendix 1

The steps in the calculation of the National component are:

1. For al industries at the national level, we calculate the national average seasorél
employment as (July average employment) minus (annual average enployment).

2. We calculate a “national seasonality rate” by calculating the national average seasonél
employment as a percent of the annual average enployment.

To calculate the national component of RST average seasonal enployment (i.e. to calculate what RST
seasonal employment would have been if it had varied at the national rate),

3. We multiply RST average annual employment times the “national seasonality rate” (from
Step 2).

The steps in the calculation of the Structural conponent are:

4. For each industry sector at the national level (i.e. for all regions), we calculate a
“seasonality rate” for that sector. This is the (July average enployment in each sector)
minus (annual average employment in each sector) as a percent of annual average
employment in each industry.

5. Then, we calculate the industry-specific seasonality-differential rate as the difference
between the seasonality rate in each sector (from Step 4) at the national level minus the
overall national seasonality rate (from Step 2);

6. Then, we multiply the industry-specific seasonality-differential rate (from Step 5) times the
RST average level of employment in the specific sector to get the level of seasonal
employment in each RST sector due to how that sector’s seasonality differs from the
national level.

7. Finally, we aggregate the employment calculated in Step 6 for each sector to get the total
contribution of industrial structure (i.e. the structural comporent) to RST seasonal

employment.
The calculation of the Regional cormponent is:
8. Awerage RST seasonal enployment minus the “national cormponent” (from Step 3) minus
the “structural component” (from Step 7).

Thus, this calculation attributes to “region” or to “region-specific factors” (i.e. factors specific to RST in
our case) all the rermeining variability in seasonal employment, after taking account of national average
trends and industry-specific average trends in each sector.
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