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Aggregate employment datamask some profound trendsin the performanceof the economy.
The overall performance of the national economy isthe result of overal economic performance of
thesub-national economies. Therefore, athorough understanding of the changing pattern of industrid
activity at the provincial level, and hence the changing compositionof employment, vis-a-vispart-time

employment across the provinces is vitally important.

Consequently in this study we endeavor to analyze and ddineae the changes in part-time
employment pattern of the provincial economiesin the past decade. A modified version of the Shift-
Share model, as developed by Stilwell [1969], is used for an in-depth analysis of recently available
15 sectoral classification of employment data which include some sectors of the knowledge based

economy.

The first section describes the methodology, aims and shortcomings of the Shift-Share
technique. The second section specifiesthe modified version of the model. The results are presented

in the third section and findly the conclusions of the sudy are presented.

M ethodology*

Employment isnot distributed evenly across the country. The patterns of its distribution are
often ambiguous and require strenuous interpretation. To understand the changes in employment
dimensions at the provincial level requires some descriptive and analytical approaches. The

measurement of changes in employment pattern and evaluation of such changesrequiresthat some

This section draws heavily from one of the co-authors earlier studies[9, 10].
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standards be defined. For example, what is a favourable or unfavourable industrid mix and how is
it measured? These and many other questions pose methodological challenges. Thus, what measure
IS to be used as a sandard becomes an important question. In this sudy the naiona economy is
adways the reference sandard againg which the performance of each provinceis measured in term

of employment growth..

Onemethod of comparing changes against some sandard is“ Shift-Share” analysis. The Shift-
Share analys's first used by Creamer ( 1942) which became the basis of classica works by Dunn
[1960] and Perloff, Dunn et al. [1960], is adescriptive technique which segregatesregional variables
such as employment, output, population into three components, regional shift, the proportionately
shift, and differential shift [Dunn, 1960]. The first component reflects a national rate of change in
employment, output or population. In other words, the regional share is the expected growth of
employment, output, populationinthe regionif these variablesin the region wereto grow at the same
rate asthe nationa average over the reference period. The second and the third components revea
industrial structure (mix), and locational advantages or disadvantages of a region’s economy
respectively. Therefore, the latter two components have been also termed as the composition and

competitive effects, respectively.

The difference between actual employment in the region and the expected employment
(regional share) is captured by what is called ‘ total shift’. Total shift indicatesthe net gain or lossto
theregion over thereference period. Thetotal shiftisdivided into proportiondity shift and differential
shift. The positive (negative) proportionality shift indicates that the region has favourable
(unfavourable) distribution of fast-growing industries. The differentid shift is pogtive (negative) if
the region’s industries grow faster (dower) than smilar industriesin other areas of the nation. The
proportionality shift ( industrial mix)component reflects the effect of a region’s initial industrial
structureonitsemployment growthwhilethedifferential shift component reflectsthe competitiveness

of itsindustries vis-a-vis the rest of the nation during the period.
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The Shift-Shareanalysishas been widdly usedin regional development studies[1, 2, 3,6, 7,9].
This technique has also been heavily criticized because the results are sensitive to the level of

aggregation of the variables.

The Modified Shift-Share M odel

In generd, there is not a great ded of controversy surrounding the interpretation of the
proportionality shift. If it is positive (negative) then the region’ sgrowth (loss) of employment can be
attributed to the region’s favourable (unfavourable) industrial commation. The proportiondity shift
does not explain, as abonafide growth theory would, what gave theregion itsinitia industria mix.
Furthermore, it does not giveany indication of the future prospectsto theregion inits standard form.
Herein lies the importance of the differential shift. The differential shift can be considered as an
indicator of the future prospects of aregion becauseit essentialy indicatesthe response of aregion’s
industrial mix to demand and supply conditionsover time at both the regional aswell asnational level.
It illustrates that some regions gain an advantage in relation to other region’s in their access to
marketsand toinputsfor one or more specific activities. In other words, embedded in the differential
shift are al the important demand and supply, input-output, and location theory considerations that

affect the competitive position of the region’s industries over the reference period.

However, the proportionality shift, which purportsto measurethe contribution of theregion’s
industrial mix to the region's growth, and the differentiad shift, which reflects factors affecting
regional growth other than the industria mix, such as comparative advantage, population migration,
or government policy, areinterdependent because of inter-industry linkagesand multiplier effectsthat
occur within and between regions. This phenomenon will cause the proportiondity shift to be
understated [ MacKay, 1968 ]. The problemisresolved, however, by regarding the proportionality
shift as aminimum estimate of the effect of the industrid mix on the employment growth [ Stilwell,
1970].

The Modified Shift-Share model attempts to resolve the fundamental problem, which is the
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loss of gpplicability inidentifying the industrid mix’ sfull impact in determining the overall regional
growth rate relative to the national average. In arriving at the modified version of the shift-Share
model, the techniqueisto subtract the employment growth expectedintheregion, given it indudrial
mix at the beginning of the period, from the employment growth expected, given the industria mix
a the end of the period. It represents areversing of the sandardization procedure, in that the final
period employment weight rather than the base period employment weight is used in the calculation
of the expected growth. By performing this operation on equation 5 ( see pages 4 and 5) thereverse
proportionality shift ( equation 9) isgenerated. Furthermore, if the reverseproportionality shift (RPS)
is subtracted from the proportionality shift (PS), the result adds another shift component, the
proportionality modification shift (PM S), to the analysis. The PM'S may bevisualized asrepresenting
the shift in employment which comes about form the modification of the region’ sindustrid mix over
the reference period. If the PM Sis postive (negative), it would indicate that the region has amore
favourable (less favourable) industrial mix at the end of the period than it had at the start of the

period.
The Shift-Share model along with its modified version is presented below.
Shift-Share Basic M odel:
The following notations are used in the equations. E, represents employment in al the industries in
the reference area (nation). The rates of growth in theith industry in region j and in al regions are

represented by g; and g,, respectively. Therae of growth of all industry in the nation (reference area)

is g,. The other notations used are asfollows:

By = Employment inthe ith industry in provincej at timet.
40 = Employment intheith industry in province| at timeO.
L E, = Tota employment in province| at timet.

2 E, = Totd employment inindustry i in Canada a timet.
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=L E, = Total employment in &l provinces and in all industries at time t. (Total
- employment in Canada

G, = Actual total growth in employment in provincej.

N, = Potentid growth of employment in province|.

TS, = Total Shift in employment in province .

BS; = Proportionality Shift in employment in provincej.

DS, = Differential Shift in employment in provincej.

RPS; = Reverse Proportionality Shift in employment in provincej.

PAMS; = Proportionality Modification Shift in employment in provincej.

RDS; = Residual Differential Shift in employment in provincej.

Actual growth of employment G, is:

r r

E;f = :E: jfya‘ :El lf#u 1

lm1 i=1

Potentid growth rate ( an overdl rate of employment change in Canada) is given by:

22 B,
g,, - 1;1 ,:1 _ 1 2
L2 B,

=1 -1

Hence, potentia employment growth of industry i in aregion j isgiven by:

.
N,'=EEM§" 3

lm1

The potentid growth in employment is the rate of growth in that would have occurred had the
industry in the region grown at the national rate of change in employment.

Total shift isthe difference between actual growth and the potentid growth of employment, i.e.,

r r
TSJ':EEge_ZEyU(I"'gnJ 4
1=l 1=l
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Total shift consists of two components, i.e., proportionality shift (PS) and differentid shift (DS).
Proportionality shift is defined as.

PS,I=21E¢I0{§&._§"J S
Differential shift is defined as:
D5,= % By - 2 Ep(l+ ) 6

Equation 1 is equal to the sum of equations (3), (4), and (5). That is:
G, = N, + PS; + DS 7

M odified Shift-share M odel

The RPS for province | isgiven by:

o~ Sin ~ S
5 'ZE’;’*[rhgumgm] °

i=l

The PMS for provincej is given by difference between equations (8) and (5), i.e., :

r r
gim_gm
PMS. = RPS.- PS, = E[ ]— Eo(En— By 9
5= RES;~ B8 = 2 Bol o e o)) 5 T

The RDS for province] isgiven by:
I

75, - S5,

iml

(1+gx)f/1+r§ix) iml

st S

The full range of possihilities (or outcomes) to be generated by the modified model and the
classification of provinces based on two-shift (i.e., PS and DS) and three-shift (i.e., PS, PMS, and
RDS) andyses arepresented in Tables1and 2. These grouping schemesweredeveloped by Boudevill
[1966] and Stilwdl [1969] respectively.
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The two-shift method allows asixfold classfication of provinces, asindicated in Table 1. This
classification is useful for the identification of the type of regional policy needed in different areas.
Provinces under grouping 1, 2, and 3, are those growing faster that the national average, while
provincesfaling under groupings4, 5, and 6, aregrowing slower that the national average. However,
while the dow growth in grouping 4 would be dueto itsrelatively unfavourable industria mix, the
slow growth of provinces in grouping 5 would result from “disadvantageous factors other that the
initial industrial composition. Hence, one might suggest that regiond policies relevant to areas of
latter type involve general improvementsin infrastructure, whilethe areas of the former type smply
need injections of growth industries to compensate for their above average share of satic and

declining industries.

The three-shift analys sallowsfor afourteen-fold classification of provincesasshow in Table
2. Referring to the classification of provinces based on three-shift analysis, we can determine the
likelihood of future changesin employment shares given the dteration of aprovince sindustrid mix
as explained above. This classification is more useful that the two-shift mode because it helps to
identify areasthat have suffered declining employment sharesin the past but arelikely to improve in
the future (groupings 4, 8, and 12). Provinces not yet suffering from declining employment shares,
but perhaps likely to do so in the future, would fall under groupings 5, 9, and 13. Attention in the
form of development area policy, including financia inducements designed to improve theindustrial
mix of provinces, should be focused on provincesfalling under groupings 2, 6, 10, and 14. Findly,
provinces faling under groupings 1, 3, 7, and 11 performed well in terms of employment growthin

the past and are expected to continueto do so in the future.?

*The gandard interpretation of these shift, such as favorable or unfavourable in term of
industrial mix is the favorable mix implies improvement in the potential for growth etc. however,
given the context of part-time employment, these shift should d be interpreted with caution.
Favourable industrial mix in term of creating part-time employment will indicate an emerging
trend in the economy in the future. How will this impact the economic growth is beyond the scop
of this paper.
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Table 1
Classification of the Two-Shift Analyss

Grouping ( or Outcomes)

Both PS and DS positive

Positive PS outweighs negative DS
Positive DS outweighs negative PS
Positive DS outweighed by negative PS
Positive PS outweighed by negative DS
Both PS and DS negative

Sk wdE

*PS = Proportiondity Shift; DS = Differentid Shift

Table 2
Classification of the Three-Shift Analyss

Grouping (or outcomes)

All three effects positive

All three effects negative

PS and PM S positive and outweigh negative RDS

PS and PM S positive but outweighed by negative RDS
PS and RDS positive and outweigh negative PMS

PS and RDS positive but outweighed by negative PS
PMS and RDS positive and outweigh negative PS

PM S and RDS positive but outweighed by negative PS
PS positive and outweighs negative RDS and PM S

PS positive but outweighed by negative RDS and PMS
PM S positive and outweighs negative RDS and PS

PM S positive but outweighed by negative RDS and PS
RDS positive and outweighs negative PS and PMS
RDS positive but outweighed by negative PS and PMS

©ONOAWNE

N N S N
~AOWDMFO

*PS = Proportionality shift; PMS = Proportionality M odification Shift;
RDS = Residual Differential Shift.
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Empirical Reaults

The reaults of the Modified Shift-Share modd and its classification schemesto analyze and
delineate changesin part-timeemployment dimensions of the provincesare presentedbelow. The data
base consists of sixteen sectoral classifications of part-time employment.® However, first we provide
anoverview of spatial distribution of part-time employment growthin various provincesfollowed by
the results of the Modified Shift-Share model.

Spatial Distribution of Employment Growth

Table 3 presents the changes in part-time employment patterns of the Canadian provinces
during the past decades. With the exception of Saskatchewan, al provinces experienced afager rate
of growth in part time employment compared with full-time employment. For example, Alberta
experienced 42.46 percent growth in part-time employment compared with 28.10 percent growthin
full-time employment, while British Columbia experienced the highest rate of growth, i.,e 55.67
percent compared with 34.63 percent in full-time employment. Graphs 1, 2, and 3 show the share
of part-time employment in Atlantic, Central, and Western Canada respectively.

However, further examination of the possible causes of the regional variation in part-time
employment growth over the past decade (1987-99) by isolating the nationa share and the shift
compornents can give us a better perspective onwhether favourable (unfavourable) growth was due
to the provinces more (less) favourableindustria mix or whether it was due to other reasons suchas

reflected in afavourable (unfavourable) competitive position compared with similar sectorsin other

*The following sectoral datais used in the analyss Agriculture; Forestry, Fishing,
Mining, Oil and Gas; Utilities; Construction; Manufacturing; Trade; Transportation and
Warehousing; Finance, Insurance, Real Estate and Leasing ; Professional, Scientific and Technical
Services ; Management of Companies and Administrative and Other Support Services;;
Educationd Services; Hedth Care and Sociad Assstance ; Information, Culture and Recreation ;
Accommodation and Food Services ; Other Services ; Public Administration ;
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provinces.*

Total Shift in Part-time Employment

Table 4 revedls that al the provinces except Alberta and British Columbia experienced a
negative tota shiftsin part-time employment. This means the part-time employment growth ratein
the provinces of Alberta and British Columbia was above the national growth rate while in the rest
of the provinces part-time employment growth rate was below the national growth rate during the
period under consderaion. The most interesting information in Table 4 is found in the composition
of tota shift in termsof two components (i) proportionaity shift and (ii) the differential shift which
shed further light on the reasons for the positive or negative tota shift. The proportiondity shift is
negative for all the provinces except Newfoundland, Quebec, Ontario, and British Columbia. This
means that except for these four provinces all the other provinces had a rdatively large share of slow
growthsector thusnot hiring many part-time employees. However, Quebec and Ontario’sfavourable
industrial mix as suggested by proportionality shift was outweighed by the differential shift which
gave the provinces an overall negative total shift. Therefore, as far as the aggregate part-time
employment performance is concerned, Quebec and Ontario had the predominance of the “leading”
sectors’ intheir economies, but had experienced a‘ competitive disadvantage” during 1987-99 period.
Alberta's negative proportiondity shift (suggesting heavy reliance on lagging sectors) during the
sameperiod, ontheother hand, was more than offset by avery favourable differentia shift. It appears
that Alberta sindustries, though not favourableto employment growth, were extremely competitive
compared with their national counterpart, and thus, the province was able to overcome any initial

disadvantage of itsindustrial mix. Newfoundland and British Columbiaweretheonly provinceswhich

*Favourable industria mix in this context meansthe industrial mix that promotes the
growth of part-time employment and unfavourable industrial mix implies the mix that leads to less
part-time employment.

°A sector is aleading sector if its employment growth rate is above the national average
growth rate for al the sectors.



Table3

Growth of Employment by Provinces and Canada

1987-1999
1 2 3 4 5

Absolute Increasein Percentage Per centage of Percentage

Province Employment increase in National of National

(thousands) Employment Employment Increasein

Employment
Part-time | Full-time Total Part-time | Full-time Tota Part-time Full-time Total Part-time | Full-time Tota
1987 1999 1987 1999 1987 1999

NFLD. 8.90 6.70 15.60 38.70 4.03 8.24 111 1.19 1.62 1.46 1.54 141 144 0.42 0.71
P.E.l. 1.60 6.50 8.10 18.18 14.64 15.23 0.43 0.39 0.43 0.43 0.43 0.42 0.26 0.41 0.37
N.S. 16.40 34.10 50.50 26.54 11.51 14.10 2.99 2.92 2.89 2.79 2.92 2.81 2.66 2.14 2.28
N.B. 8.40 40.50 48.90 18.67 17.27 17.50 2.18 1.99 2.29 2.32 2.27 2.26 1.36 254 221
QUE. 112.80 229.10 341.90 24.90 8.94 11.34 21.94 21.10 24.99 23.56 24.47 23.10 18.29 14.38 15.47
ONT. 224.80 570.90 795.60 28.12 13.95 16.26 38.71 38.19 39.91 39.36 39.71 39.14 36.45 35.82 36.00
MAN. 8.60 27.80 36.40 8.75 6.81 7.19 4.76 3.99 3.98 3.68 411 3.73 1.39 1.74 1.65
SASK. -1.60 18.90 17.30 -1.60 521 3.74 4.85 3.68 354 3.22 3.75 3.30 -0.26 1.19 0.78
ALTA. 89.60 274.80 364.60 42.46 28.10 30.67 10.22 11.21 9.53 10.57 9.64 10.69 14.53 17.24 16.49
B.C. 147.30 384.40 531.80 55.67 34.63 38.69 12.81 15.36 10.82 12.61 11.16 13.12 23.88 24.12 24.06
CANADA 616.80 1593.60 2210.50 29.87 15.54 17.94 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Graph 1

Share of Part-time Employment, All Industries--Atlantic Canada
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Graph 2

Share of Part-time Employment, All Industries--Central Canada
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Graph 3

Share of Part-time Employment, All Industries--\"estern Canada
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Table4

Analysis of Provincial Pattern of Part-time Employment Growth

1987-1999
Provinces | National | Totd Shift | Total Shift as | Proportion- | Proportion- Differen- Differential Proportion- | Proportion- Residua | Residual
Share** Percentage of | dity Shift aity Shiftas | tid Shift Shift as dity Modi- ality Differn- | differential
(*000) Part-time Percentage of (*000) Percentage fication Shift | Modification | tid Shift | Shift as Per-
Employment* (*000) Part-time of (*000) Shift as (‘000) | centage of
Employment* Employment* Percentage of Employ-
TS PS DS PMS Employment* RDS ment*
NFLD. 29.87 2.17 9.43 0.11 0.47 2.06 8.96 - 0.06 0.26 2.12 9.22
P.E.l 11.43 -1.26 -14.31 -0.23 -2.61 -1.02 -11.59 0.01 0.11 -1.03 -11.70
N.S. 80.26 -2.16 - 350 - 0.06 -0.10 -2.09 -3.38 -0.02 -0.03 -2.07 -3.35
N.B 58.44 - 4.96 -11.02 - 0.07 -0.16 -4.89 -10.87 -0.24 -0.53 - 4.65 -10.33
QUE. 588.31 -2157 - 4.76 1.17 0.26 -22.74 -5.02 1.67 0.37 -24.41 -5.39
ONT. 1038.31 | - 115.47 -14.44 9.41 1.18 -124.88 -15.62 -14.51 -1.81 -110.37 -3.80
MAN. 127.66 - 20.87 -21.23 -3.15 -3.20 -17.72 -18.03 1.15 1.17 -18.87 -19.20
SASK. 130.13 -31.61 -31.54 -11.49 -11.47 -20.12 -20.08 6.55 6.54 -26.67 -26.62
ALTA. 274.03 26.80 12.70 -0.96 -0.45 27.76 13.16 -3.00 -1.42 30.76 14.58
B.C. 343.64 68.55 25.91 6.23 2.35 62.32 23.55 0.99 0.37 61.34 23.18
CANADA | 2681.9 0 0 0 0
*1987 as a Base.

**|t reflects the change in part-time employment which would have taken place had the provinces grown at the national rate of growth in part-time employment. The nationd
part-time employment grew by 29.87 percent during the period 1987-1999.

Total in the last row of the table many not add up to zero because of the rounding error.
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had afavourableindustrial mix aswell ascompetitive advantage to experience part-time employment

growth faster than the national average.

To understand the causes behind these shifts, one hasto look at the sectord composition of
the economy in each province. The sectora breakdowns of totd shift, proportionality shift, and
differential shift alongwith proportiondity modification shaft and residual differential shift are shown
in Table 5, which provide us with a better understanding of the part-time employment picture in
Canada.

When examining the figures of proportionality shift, it should be kept in mind that the sectoral
aggregate of proportionality shift figure suggest whether, in the aggregate, the mix of employment
in the province under consderation is a favourable or unfavourable one based on the national (or
reference area) standard of a “fas” or “slow” growth sector as defined above. Therefore, the plus
(minus) signinfront of a sector’s proportionality shift would indicate that a sector is afast (slow)
growing sector. As can be seen from Table 5, Goods Producing Sector® is decisively a dow growth

sector in almost every province indicating less hiring on part-time basis.
The Service Sector’, on the other hand, generally reflects favourable disposition to growth
in part-time employment in every province. The only exception in mgority of the provincesis the

Hedth Care and social assistance.

Sectoral performance of employment can be evaluated by using differential shift and

®The Goods Producing Sector consists of Agriculture; Forestry, Fishing, Mining, Oil and
Gas, Utilities; Construction ; and Manufacturing.

"The Service Sector includes: Trade; Transportation and Warehousing; Fnance,
Insurance, Real Estate and Leasing; Professional, Scientific and Technica Services; Management
of companies and Administrative and Other Support Services, Educational services, Hedlth Care
and Social Assistance; Information, Culture and Recreation; Accommodation and Food Service;
Other service; and Public Administration.



Table5
Sectora Contribution to the Tota Shift and its Componentsin Part-time Employment

1987-1999

NFLD PEI NS NB
Sector TS PS DS PMS RDS TS PS DS PMS RDS TS PS DS PMS RDS TS PS DS PMS RDS
AG 000 000 000 0.00 0.00 -0.57 -045 -0.11 0.16 -0.27 -0.88 -081 -0.07 022 -0.29 -0.76 -0.61 -0.15 021 -0.37
FFMQOS 000 000 0.00 0.00 0.00 0.00 000 000 0.00 0.00 -0.11 -011 000 0.02 -0.03 0.00 000 0.00 -0.06 0.06
uT 000 000 0.00 0.00 0.00 0.00 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CONS -0.05 -0.01 -004 000 -004 -0.06 0.00 -0.06 0.00 -0.06 -054 -003 -050 001 -052 -0.13 -0.02 -0.11 001 -011
MANU -133 -025 -108 014 -122 -0.19 -004 -015 0.02 -0.17 -026 -0.26 000 0.06 -0.06 -0.38 -0.19 -0.19 0.06 -0.25
TR -021 -070 049 013 0.36 019 -019 038 0.02 036 -291 -198 -092 052 -144 -186 -0.38 -0.48 0.35 -0.83
T™W -0.17 009 -026 -0.03 -0.22 -009 003 -012 -001 -011 012 016 -0.03 -0.04 0.00 -094 118 -111 -010 -101
FIREL -004 004 -008 -0.01 -0.07 -0.32 002 -034 -0.02 -0.33 0.02 015 -0.12 -0.04 -0.08 -008 009 -017 -0.03 -0.14
PSTS 0.00 0.00 0.00 013 -0.13 004 013 -0.09 -0.05 -0.04 071 084 -013 -0.23 0.10 033 058 -0.25 -0.20 -0.05
MCAS -0.17 060 -0.77 -0.34 -043 014 013 0.01 -003 0.04 087 140 -053 -0.46 -0.07 078 094 -0.15 -0.26 0.10
ES 028 058 -029 -0.17 -0.13 0.09 017 -0.08 -0.05 -0.03 -022 123 -145 -046 -0.99 -0.14 067 -0.81 -0.25 -0.56
HCSA 112 -017 130 -0.01 131 -051 -011 -039 004 -044 -0.04 -057 053 -011 042 -0.10 -045 034 0.09 0.26
ICR 1.02 0.08 095 0.05 0.90 -0.15 006 -021 -0.03 -0.18 019 034 -015 -0.09 -0.06 078 018 0.61 0.00 0.61
AFS 131 031 1.00 0.00 1.00 0.00 013 -013 -0.04 -0.09 234 079 154 -0.07 162 -1.23  0.78 -201 -0.32 -1.69
(O 089 -021 110 -004 114 0.12 -0.07 019 0.00 0.19 0.22 -0.64 0.86 0.08 0.78 -052 -0.50 -0.03 012 -0.14
PA -050 -025 -025 010 -0.35 0.04 -005 0.09 000 0.09 -1.69 -0.57 -112 033 -145 -0.72 -0.35 -0.37 015 -0.52

TS=PS+DS=PS+PMS+RDS.; TS=Taal Shift; DS = Differential Shift; PS= Proportionality Shift; PMS = Proportionality Maodification Shift; RDS= Residual Differential Shift.
The sum of the shift valuesis givenin Table 2. Sectord abbreviations:

AG = Agriculture; TR =Trade; PSTS = Professional, Scientific and Technical Services; PA = Public Administration ;
FFMOS = Forestry, Fishing, Mining, Oil and Gas; TW = Transportati on and Warehousing ; MCAS = Management of Companies and Administrative and Other Support Services;

UT = Utilities; FIREL= Finance, Insurance, Real Estate and Leasing ; ES = Educational Services;

CONS = Construction ; HCSA = Health Care and Social Assistance ; AFS = Accommodati on and Food Services ;

MANU = Manufacturing ; ICR = Information, Culture and Recreation ; OS = Other Services;



Table 5---Continued
Sectora Contribution to the Total Shift and its Components in Part-time Employment

1987-1999

QUE ONT. MAN. SASK
Sector TS PS DS PMS RDS TS PS DS PMS RDS TS PS DS PMS RDS TS PS DS PMS RDS
AG -10.78 -859 -2.19 3.05 -524 -7.79 -13.34 555 0.35 5.20 -578 -520 -057 148 -2.05 -21.39 -1334 -805 7.01 -15.06
FFMOS 0.00 0.00 000 -0.17 0.17 -2.34 -0.28 -2.06 028 -2.34 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 -0.05 0.05
uT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CONS -042 -015 -0.27 0.04 -0.31 0.81 -031 112 0.06 1.06 -0.85 -0.05 -0.80 0.02 -0.82 -093 -004 -089 0.02 -091
MANU 118 -1.88 3.06 0.20 2.87 -7.88 -3.62 -4.26 117 -542 -0.42 -0.29 -0.13 0.08 -0.21 -0.06 -0.14 008 0.03 0.06
TR -11.90 -11.19 -0.71 2.62 -3.33 -25.94  -2445 -1.49 572 -7.21 -7.21 -250 -471 -091 -5.62 -3.79 -205 -1.74 059 -233
T™W 161 134 026 -0.29 0.56 114 238 -124 -061 -0.63 017 021 -0.03 -005 0.02 -0.42 0.24 -065 -0.09 -0.56
FIREL -201 -116 -317 -037 -281 -2.05 218 -4.23 -0.64 -359 -081 025 -106 -0.09 -0.97 -0.22 019 -041 -006 -0.35
PSTS 4.09 849 -440 -3.08 -1.32 1551 1452 0.99 -3.09 4.08 090 130 -015 -040 0.01 0.68 091 -023 -0.27 0.04
MCAS 8.19 8.76 -0.57 -3.20 1.59 2043 17.39 3.05 -0.70 6.25 110 201 -095 -0.70 -0.20 1.19 181 -0.61 -0.58 -0.04
ES 13.98 8.87 511 -5.08 6.54 -092 1418 -1510 -0.40 -10.02 147 163 -148 -0.40 0.23 1.01 144 -043 0.38 -0.05
HCSA -2453 -5.82 -18.72 119 -20.84 4.66 -7.29 11.95 0.37 10.76 -368 -1.13 -10.75 037 -291 -5.21 -094 -4.27 0.39 -4.67
ICR 265 237 028 -1.32 0.81 3.80 530 -151 -0.14 -0.18 -0.08 045 -490 -014 -0.39 0.58 043 016 0.09 0.24
AFS 11.68 6.63 5.05 -11.68 6.24 -102.87 14.07 -116.95 -0.58 -105.26 -1.28 161 -3.08 -058 -2.32 -0.53 132 -1.84 -044 -141
(ON] -8.05 -4.48 -357 131 -488 -1029 -6.57 -3.72 1.80 -5.52 -291 -0.78 -4.28 035 -248 -1.40 -069 -0.71 021 -0.93
PA -7.26 -4.35 -2.90 153 -443 -176 477 3.01 0.53 2.46 -151 -0.67 -212 031 -114 -1.15 -0.62 -053 0.24 -0.77
TS=PS+DS=PS+PMS+RDS.; TS=Taal Shift; DS = Differential Shift; PS= Proportionality Shift; PMS = Proportionality Maodification Shift; RDS= Residual Differential Shift.
The sum of the shift valuesis givenin Table 2. Sectord abbreviations:
AG = Agriculture; TR =Trade; PSTS = Professional, Scientific and Technical Services; PA = Public Administration ;
FFMOS = Forestry, Fishing, Mining, Oil and Gas; TW = Transportati on and Warehousing ; MCAS = Management of Companies and Administrative and Other Support Services;
UT = Utilities; FIREL= Finance, Insurance, Real Estate and Leasing ; ES = Educational Services;
CONS = Construction ; HCSA = Health Care and Social Assistance ; AFS = Accommodati on and Food Services ;

MANU = Manufacturing ; ICR = Information, Culture and Recreation ; OS = Other Services;



Table 5---Continued
Sectora Contribution to the Total Shift and its Components in Part-time Employment

1987-1999

ALTA. B.C.
Sector TS PS DS PMS RDS TS PS DS PMS RDS
AG -4.47 -960 512 -0.30 5.43 -346  -3.99 0.53 0.66 -0.13
FFMOS 0.95 -039 134 -0.05 1.39 -152 -0.63 -0.89 024 -1.13
uT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CONS -0.21  -0.12 -0.09 0.03 -0.12 160 -0.20 1.80 0.02 1.78
MANU 127 -045 172 -0.03 1.75 -0.33 -1.17 0.84 020 064
TR -701 -576 -1.25 141 -2.66 382 -6.71 1053 0.79 9.73
T™W 0.69 0.63 0.06 -0.14 0.20 3.83 0.84 299 -0.03 3.02
FIREL 274 0.50 224 -0.04 2.29 8.04 0.70 7.33 0.07 7.26
PSTS 2.69 544 -275 -1.96 -0.79 12.62 5.38 7.24 0.62 6.62
MCAS 4.63 508 -045 -1.29 0.84 8.00 7.16 0.85 -1.42 2.27
ES 581 401 180 -0.71 251 15.73 416 11.58 043 1114
HCSA 8.48 -1.70 1018 -0.03 10.21 -0.86 -251 1.65 0.51 114
ICR 251 1.38 113 -024 1.37 1.29 2.02 -0.73 -051 -0.22
AFS 9.97 2.98 6.99 -0.18 7.17 14.08 4.69 9.38 -0.40 9.79
(OX] -0.22 -1.79 157 0.29 1.29 424 -2.34 6.57 0.02 6.56
PA -1.03 -1.19 0.15 0.25 -0.09 147 -119 265 -021 286
TS=PS+DS=PS+PMS+RDS.; TS=Total Shift; DS = Differential Shift; PS= Proportionality Shift; PMS = Proportionality Maodification Shift; RDS= Residual Differential Shift.
The sum of the shift valuesis givenin Table 2. Sectord abbreviations:
AG = Agriculture; TR =Trade; PSTS = Professional, Scientific and Technical Services; PA = Public Administration ;
FFMOS = Forestry, Fishing, Mining, Oil and Gas; TW = Transportati on and Warehousing ; MCAS = Management of Companies and Administrative and Other Support Services;
UT = Utilities ; FIREL= Finance, Insurance, Real Estate and Leasing ; ES = Educational Services;
CONS = Construction ; HCSA = Health Care and Social Assistance ; AFS = Accommodati on and Food Services ;

MANU = Manufacturing ; ICR = Information, Culture and Recreation ; OS = Other Services;
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proportionality modification shift.® As mentioned above, differentid shift reflects competitive
(noncompetitive) position of a particular sector which could be due to locational factors or due to
particular government policy for tha sector or a host of other factors. These factors can be isolated
to some degree by decomposing differential shift into proportiondity modification shift and residual
differential shift. The proportiondity modification shift reflects industrial mix at the end of the study
period which might have improved (deteriorated) as indicated by a positive (negative) sign of the
shift. This change will reflect the influence of government policy or lack there of or the realization
of location advantages. The other influences that might impact the employment stuation in a
particular sector inaparticular province not captured by proportionality modification shift would be
reflected inresidud differentid shift. Table5 listsdifferential shift, proportionality modification shift,
and resdual differentid shift by sectors for all the provinces.

For goods producing sector, the proportionality modification shift indicates an improvement
inrelative postionin every province, The service sector, onthe other hand reflectsan unfavourable
position for some of the sectorsfor al the provinces compared to the beginning of the study period.
Given the fact that goods producing sector is a declining sector nationdly, the positive signs for
proportionality modification shift does not mean that this is agrowth sector in terms of generating
either full-time or part-time employment but only that the position of this sector had stabilized or the
decline had sowed down.®

8The PMS at the sectoral level indicates a change in sectoral employment performance
between base year and the termind year of the time period under consderation. If the PMS of a
given sector is positive (negative), it implies that the employment performance is relatively more
favourable (unfavourable) in the termind year that in the base year. After adding up all sectora

PM Sfor agiven province, we can say that the industrid mix is relatively favourable
(unfavourable) at the termina year that in the base year if the aggregate PM S is positive
(negative). The sectoral Differential Shift (DS) in agiven province indicates the growth (loss) of
employment if the sectoral employment growth is higher (lower) than the sectora employment
growth at the national level. Therefore, sectoral DS implies “ competitive advantage”
(disadvantage) of a given sector in agiven province. A summation of all sectoral DS for a
particular province would suggest whether the province under consderation has an overadl
“competitive advantage” .
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Sectoral Classification

Table 6 shows the classifications of the provinces during 1987-1999. The cdlassification is
based ontwo-shift (PSand DS), and three-shift (PS, PM S, and RDS) analysis. Based onthetwo-shift
analyss we can interpret the result according to these groups. Groupings 1, 2, and 3 indicate
employment growth at a faster rate than national average. In other words, these groups represent
sectors which will employ more part-time workers in the short-run. Thus, rising total employment
in these sectors could largely be due to rapidly risng part-time employment rather than full-time
employment. However, the reasons for faster growth are different for each grouping. In case of
grouping 1, thefaster growth was due to theindustrial mix that favored part-time employment aswell
as had competitive advantage. In case of grouping 2, a province would suffer from reative
competitive disadvantage, but it would be outweighed by favourable industrial mix congsting of
leading sectors, thus giving the province a postive total shift. Grouping 3 reflects the opposte of
grouping 2, that is, despite the dominance of lagging industries, the competitive advantage would
outweigh the unfavourable industrial mix, thus giving the region faster growth than the nation

average.

Groupings 4, 5, and 6 under the two-shift analysis, on the other hand, reflect employment
growthslower thanthenationd average, representing slow growth sectors. Againthe reasonsfor this
can be found by looking at the components of the two-shift anaysis, i.e., industrial mix and the
competitive advantage. For grouping 4 the dominance of lagging sector outweighs any competitive
advantage the province might have whilein case of grouping 5 it isthe competitive disadvantage that
would outweigh the dominance of leading sector, thus giving the province a negative total shift. In

case of grouping 6 unfavourable industrial mix is combined with competitive disadvantage.

° It is possible to have competitive advantage (disadvantage) in a sector (i.e., employment
inaprovince in that sector expands at a higher (lower) rate than for the nation as a whole) and at
the same time, anegative (positive) PMS for that sector. Such a stuation indicates that the
sectoral employment performance, based on the national standards, is relatively more (less)
unfavourable at the end of the period than at the beginning of the period.
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Table 6
A summary of Shift Analysis on Two-Shift and Three-Shift Classification
1987-1999.

Province PS* | DS | TS* | PMS* | RDS* Net Effect c® c2r
NFLD. + + + - + PS+RDS > PMS 5 1
P.E.I. - - - + - PS+ RDS > PMS 12 6
N.S. - - - - - PSORDS0PMS 2 6
N.B. - - - - - PSORDS0PMS 2 6
QUE. + - - + - PS+ RMS<RDS 4 5
ONT. + - - - - PMS+ RDS > PS 10 5
MAN. - - - + - PS+ RDS > PMS 12 6
SASK - - - + - PS+ RDS > PMS 12 6
ALTA. - + + - + PS+ PMS<RDS 13 3

B.C. + + + + + 1 1

*Pogtive or Negative only  #All shifts are positive (negative)
AC2 = Clasdfication of Province Based on 2-shift Analysis, &
C3 = Classification of Province Based on 3-shift Analysis.

(For detailed interpretation of these classfications, see tables 1, and 2).
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The andysis based on three-shift scenario is more revealing in terms of likely impact of
economic activities over time. Thereare 14 groupingsunder three-shift anaysis. Under thisanalyss
DSisfurther broken downinto PMSand RDS. V arious combinationsin these groupings asdescribed
in Table 2 can be read from Table 5 for each sector and the aggregated results are given in Table 6.
The results based on Tables 2, 5 and 6 are summarized in Table 7, which mentions the possible
scenarios for each province regarding each of the sectorsinduded in the study.*°

Sectors faling under the classifications 4, 8, and 12 are likely to generate more part-time
employment in the future despite experiencing a declining employment share in the pas. Sectors
faling under the classifications 5, 9, and 13, on the other hand, arelikely to suffer a decline in part-
time employment in the future despite their favourable employment share in the past. Classifications
1, 3,7, and 11 indicate that sectors that have performed well in terms of employment inthe past are
likely to continueto do so in the future. Classifications 2, 6, 10, and 14 point to the sectorsthat have
suffered declining employment shares in the pagt and the trend is likely to continuein the future.

Summary and Conclusion

National employment growth has direct bearing on nationd economic performance.
However, national total employment consists of both part-time and full-time employment and the
relative share of part-time employment in the total might have bearings on the income of aregion.
Moreover, the national employment growth is based on regional employment growth whichin turn
depends upon the industrial makeup of these regions and the relative competitive advantage and
disadvantage of these provinces in terms of location, market forces or government policies. Such
factors determine the make-up of total employment in terms of full or part time employment.
Government policies do influence theindustrial mix and employment mix, thus changing the growth

rate and the structure of employment affecting the overall regional growth.

°The indusion of a sector in aparticular dassification depends primarily on the positive or
negative sign of PMS and whether it is outweighed by other shifts, or it outweighs the other
shifts.



Table7

Clasdfication of Sectors

Sectorsthat have experienced declining
employment shares in the pagt but are

Sectors not yet suffering from declining
employment shares, but perhaps are

Sectorsthat have performed well in
terms of employment growth in the

Sectorsthat have suffered declining
employment shares in the past and

Province | likely to improve inthe future. likely to do so in the future. past and are expected to continue to the trend islikely to continuein the
do so in the future. future.

(Classification # 4, 8, and 12) (Classification # 5, 9, and 13) (Classfication# 1, 3, 7, and 11). (Classification # 2, 6, 10, and 14)
NFLD*. CONS; MANU; TR; PA ES; HCSA; OS. ICR; AFS. TW; FIREL; MCAS.
P.E.l. AG; CONS; MANU; HCSA; PSTS; AS; ES. TR; OS; PA. TW; FIREL; ICR; AFS.
N.S. AG; FFMOS;CONS; MANU; TR; PA. TW,; FIREL; PSTS; MCAS;ICR; AFS.. OS. ES; HCSA.
N.B. AG; CONS; MANU; TR; HCSA; OS; PA. FFMOS; PSTS; MCAS. ICR; TW,; FIREL; ES; AFS.
QUE. AG; CONS; TR; HCSA; OS; PA. TW; PSTS; MCAS; ICR; AFS. MANU. FIREL.
ONT. AG; FFMOS; MANU; TR; OS; PA. TW; PSTS; MCAS; ICR. CONS; HCSA. FIREL; AFS.
MAN. AG; CONS; MANU; HCSA; CS; PA. TW,; PSTS; MCAS; ES. -—-- TR; FIREL; ICR; AFS.
SASK. AG; CONS; MANU; TR; HCSA; OS; PA. PSTS; MCAS. ES; ICR. TW,; FIREL; AFS.
ALTA. CONS; TR; OS; PA. FFMOS; MANU; TW; FIREL; PSTS; AG.

MCAS; HCSA; ICR; AFS.

B.C. AG; FFMOS; MANU;HCSA. TW; MCSAICR; AFS; PA. CONS; TR; FIREL; PSTS; ES; OS. | --—---

For explanation of the sectoral abbreviations, see Tableb.
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The PMS is the key indicator to evauate the overdl improvement (deterioration) in a
province' s industria structure. The PMS can be thought of as representing the shift in employment
which come about from the modification of the province’ sindustrial mix over the study period. A
positive PM S, inthe context of part-time employment, indicates that aprovince sindustrid mix has
changed over the sturdy period in a way which will promote the creation of more part-time
employment, whilethe negative PM S indicatesthe opposite. However, the exact cause of the change
isnot explicitly indicated by this satistics. It could be influenced by all sort of autonomous as well
as discretionary factors. The working of the market forces will have an impact on the industrial
structureof aregion and the sectoral rates of growth may be influenced by national and international

supply and demand situation.

The empirical results of the study suggest tha Congruction, manufacturing, and
transportation & warehousing in Goods Producing Sector had an experienced less growth in part-
time employment at the beginning of the study period as indicated by negative PS for dmogt dl of
the provinces, while most of the sectors in the Service Sector generdly created more part-time
employment asindicated by positive PS. However, over time the Goods Producing Sector increased
its relative share of part-time employment while the Service Sector showed an overall dow down
in part-time employment dueto decline in overall employment situation due to government cut back
in most of the government supported sectors, such as Hedth Care, Education, and Public
Administration during the late eighties and early nineties.

Through classification anaysiswe were ableto i dentify various sectorsthat had created more
part-time jobs in the past but are likely to experience a decline in the future and those sectors that
did not experience rapid growth in part-time employment in the past but are likely to experience

part-growth in part-time employment in the future.
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