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I Introduction
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mostowar paerdiods The shift is most aoparent from aoolovment
data. as illugtrated in Table . Ooods indostries. anolading in
thisg cdefinition construction and wtilities. accountad for 59%
of total employvment in 19247, bhut only 31L.9% in 1281, HMoel of

the decline came from agricultuwre., where cmolovment rooped

Froan rmearly one auarter of bthe labows Foroe in 09247 ho loss
than U4 in 1981, Manuwfactuwring yielded some relative status in
the economy, as did Forestry to a 1@mﬁ@r.mxtant and tilshing and
trapping marginallv. Relatively more people weare woerking in
mining and construction and wtilities in 1981 than warae at

war ‘s and thouwah, ameliorating the overall fall in ooods

peaduction asliahtlv.
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Dol far from uniform acroass individual sectars. Jobs in
parsonal and business services nearly trebled in relabive
importance. while those in finance. insurance and roal estate
approximatel v doubled. Wholesale and retail trade was the

weakast of the expanding sectors. while the share of

transportation. storage and communication actuallv declined.

ALl told. nearly seven in ten Canadians worked in sarvioe

incdustries in 19281 where only four in ten had done so virar s
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anotheaer for reandering an apparently identical seevice.
International trade theory teaches that under certain
conditiong free trade in commodities will tend to egualize wage
and rental rates even when capital and labouwr are completely
immobile. Another literature, that dealing with ftactor
migration,. suggests thalt the ability of capital and labour to
relocate in response to real earnings differentiale will have
the same effect, again assuming certain conditions are met.
Bath cammadities and factores are free 0 move anang provinces.
in principle at least, *= 20 the normal presumption is that
factaor prices shouwld be identical in eguilibricm. Since this
prediction is clearly not met in practice, it is important to

examineg the principles closer to see why the do not applv.

In the simplest intermnational trade model, two nations
produce some of @ach of two goods wsing inputs of capital and
labouwr. Each country has a unigue endowment of these two
factors that can be freely allocated between industries within
a country, bhut cannot move between them. Assuming that
techneology and tastes are similar in the twe Jurisdictions, and
that production is subject to constant returns to scale, free
trade is sutficient to bring about factor price egualization.
The logic of this result is straightforward. I+ free trade
aqual izes outpul prices in the two countriss, if technoloagy is
identical, and if payments to capital and labouwr exhaust Lotal

raevenue, fattar prices must be identical.
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The Literature on factor migration begios with the
postulates that capital and labour will relocate geooraphically
in responss o earnings differentiale, and that flows well
continue as long as the expeoted net soconomic gain is greater
than the real and pevehic costs of relocation. Migration thus
responds to earnings differentiale, but it also influences
them, A labouwr leaves a low wage area, for example, supply
decreases relative to demand. pushing up the return to workers
wheo remain. Conversely, inmigration drives down the real wage
in the receiving region. In the absence of migration costs,.
@nough workers will relocate for real wages Lo be exactly
agualized. Utherwise, sarnings will differ in equilibrium by

the amount of the migration costs.

It is sasy to construct evamples where the combination of
trade and capital and labouwr mobility doss not lead to complete
factor price egualization (Melvin, 1987). Anvthing that
nrevents Lrade from egualizing gutput prices across ceqlons
will alter real and relative capital and labouwr parnings, Bven
if all other conditions of the bhasic trade model are met, and
these differentials will not be removed by modest amounts af
migration. Vialations of any of the bagic assumpitions such as
identical techrnnlogy or constant returns o scale will have the

sama effect, only factor migration will now generally he

complementary to trade in the segnse that it will reinforce the

advantage of the more productive region.
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Ta the extent that any of these alternative scenariosg is a
hetter description of the real waorld than that assumed by the
theory, the failwe of regional per capita incomes Lo convergs
mare than they did given the shift to service industries ig
explainable. For the most part, the process of deciding which
conditions hold is no diftferent for service industries than it
is far goods. The key empirical questions are whaether
production technologies vary interregionally morg for ssrvices
than they do for goods, whether economies are scale are more or
less impartant, and whether cutput price differentials are more
likely to exist and persist. The obvious special case within
this framework is non-tradeable services, where all adjustment
must come fram internal reallocation and interregional factor

migration.

The standard trade model assumes that endowments of
capital and labour differ by region, but that otherwise they
are identical inputs. An alternative framework begins by
assuming instead that there are some factors of production that
are specific to particular industries or regions. Agricultural
land and mineral deposits are examples. The essenktial featuwres
of these inputs are that they only have one use in production
and they are immobile interregionally. Their rewards thus
depend entirely on conditions in one sector; they are the
raesidual earner in effect. Services industries are often
described as using specific factors -— wban land in the case

of non-tradeables for example -- @0 models of this type are of




phvious relevanaoe.

With one or more specific factors, and at least one mobilo
onae such as labouwr, predictions aboul earnings chanae feom the
standard model in two important wavs. First., factor orices need
not necessarily be egual in the shoet run,y aven 14 commodity
prices are. Second, migration can reduce. and i+ perfect can
completely eliminate, interregional differences in payments to
mobile factors over the longer run. Returns to specific factors
will be equél anly by chance in either case. This frameworl:
thus provides & direct connection between the growth of service
activities and trends in regional per capita incomes, which
explains why it is utilized extensively in the models to be

discussed bhelaow.

The discussion thus far has dealt with the determinants of
equilibrium per capita income differentials. The process
whareby regional economies adjust Lo shocks to this eguiliberium
ig egually interesting, however, perhaps even more S0 in a
policy sensa. Berviceé lang have figured in the reglonal
literatuwre as an important part of these adjiustment nmechanisns,
g it is natural to proceed from here to ask what effect bhe
post-war expansion of the sector has had on the ability of
Canadian raegional egconomies to adapt to changing economic

fortunes. This topic is taken up in the following section.
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IV Services and Interregional Adjustment

The central analytical issue in the literature on
interregional adiustment is easily appreciated. Exchange rates
play a key role in theories of adiustment of national

peonomiaes, and factor mobility typically plays little or nong.

A regional economy, however, by definition lacks its own

exchange rate and normally has no control aver inflows or
ouwtflows of capital and labour. Yet a region like a nation
cannot maintain expenditures in excess of production (or the
reverse) indefinitely, at least not in the absence of

offsetting financial transfers. The general gquestion thus is.
if currency values cannot fluctuate, but regional factor
supplies can vary freely, how does adjustment actually proceed? _
0f particular importance to this paper, what role do service

industries play in this process, and is this function dependent

in any way on the size or rate of growth of such activities?

Fartunately., there is a considerable body of literature
to draw upon in addressing these issuss. The observation that
many resource abundant countries displaved relatively poor
macroeconamic performances during the period of rising resource
prices in the 1970 praompted considerable investigation of the -
links among trade, industrial structure and resouwrce
guploitation. These phenomena came to be known as the Dutch (or

occasionally the British) disease, in reference to the mixed



il

arperiescnce of these nations with NMorth Sea oebeolaun

developments. 7 Whiloe the bullk of the literaturs focuses on

resowrces, the insights generalize to all "Dboominat
and while the analvsis deals primarily with the adjustment of
national economies, the conclusions extend naturally to
reglonal sconomies once allowsnce is made for thelr distingtive
features. Finally, since services plavy a prominent role in the
adijustment proceuss in these models., they are readily adaptable

to the main concerns of this papser.

The literature on booming resourcs sectors features an
impartant distinction between the resource movement effect and
the spending effect of shocks to the euport industry (Qordan,
1984). The spending effect arises fraom increases in the
agaregate incomes of factors emploved in the booming sector.
Gome partion of this increase will be spent internally by
workars, landlords, the owners of capital or govaroment (iF
tares and rovalties are in nlace). Spending will be allocated
across sectoars aceording to relative income and (showld there
he a price change) price elasticities of demand. The greater
the former value and the less the latter, the greater ig the
Fasul tant increase in demand for any given product, and the

greater therefore is the impetus to expand outpurt.

The resource movenent effect arises because the initial
shock to the booming sector raises the marginal products and

Hence the prices of factors employed therein. The risa in
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rewalrds that results draws labowr and capital from other parts
of the economy. ¥ factors are immobile interregionally, these
slpplies will have to come fraom within the region, oeaning
autput in one or more other sectors must decline. I oigration
is a passibility, less internal reallocation ie reguired.
Output can expand in the booming industry without having to

draw wpon the resources of other sectors.

The distinction between spending and resource movement
affacts can he made clearer by examining polar cases. A pure
spending effect would exist if all the additional capital and
labour required directly by the booming sector and indirectly
by others were obtained outside the region. In this case the
shock to the resource sector does not affect domestic factor
markets directly; no capital or labour need be drawm out of one
sector to permit the expansion of another. This example

highlights the key role that factor supply elasticities play in

the adjvstment process.

Fure resource movement effects exist if all goods are
tradeable at exogenous world prices or, alternatively, all
non—tradeables have zero income elasticities of demand. The
extra income produced by the edpansion of the booming sectar
would still be spent, but the demand would be met by imports or
by diverting exports. This polar case serves to illustrate the
importance of distinguishing tradeable and non-tradeable

outputs, and of obtaining reliable values for price and income
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lasticiltieg of demand.

The net etfect of & boom in one sschor on bhe ecwed Libeiam
output levels of other sectors in the economy s uncertaicn. The
spending effect encourages increased outpubt, whileg the rssouros
mavemant affect removes supply capabilities. Some general
praedictions can be made, however. The spending effect is likely
ta inocrease the outputs of service industries relative to those
for goods. for two reasons. First, income elasticities for
s@rvices are normally assumed to be relatively high. Second,
some services are non-tradeable, meaning their prices are set
by dinternal demand and supply rather thanm in competition with
foreign products, which in turn means that their price
@lasticities are likely to be lawer than those for internally

produced tradeable outputs.

The resaurce movement effect will increzase the output of
servicaes relative to goods industries as well, although the
abselute impact ig uncertain. Capital and labow redirected to
the Booming rasaurce sector oust come from sonswhere.
Non~tradeable services can increase output prices in response
to rising factor costs, meaning they are more likely to retain
mobile capital and labour than are tradeable goods activities
wher-e opportunities to pass on biger unit costs are restricted
or, inn the limit, non-existent. Bervices may still provide some
inputs to the booming sector, however, which is why the

absolute effect on production is wncertain. Again thase
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bendencles e aneliorated o the extent that factors can be

imporited.

There iz one fuwrther complication worth noting. Tt was
argued above that in the short run the resowrce mavement effect
will result primarily in an intersectoral reallocation of
Labow: within the region, bhut that in the longer run if factors
are mobilg it will be met more by interregional factor flows
than throaah intraregional ones. At firet glance this ability
to draw upon interregional factor supplies would seem to reduce
Fhe pressuwre on non-braded prices. However, the flow of
migrants into the region has an immediate impact on the demand
feor population sensitive capital —- canstruction, wwban
infrastructure —— all of which is produced in the non-traded
gectar. It is possible then that this population induced
pressure on the non-traded goods prices could eracerbhate the

rise i service prices.

The ratio of traded to non-traded output prices cloarly

plave a key role in these models. Thisg variable is often

. ’

referred to in the literature as the ‘real’ suchange rate.
Expressad in these terms, regional economic adjustment o a
resource boaom proceeds via & rige in the real axchange rate (a
fall in the price of tradeables relative to non-tradeables).
Some authors prefer o view the nominal wage as the eguivalent
of the real auchange rate, since a4 booming sector leads to

nominal wage increases in excess of those for tradeable



outputs.

These comments on imtawﬁmqimnml ad justment mechani sns
asuggest that much of the particular pattern of service seochor
development in Canada in the post-war period reflects the tvpe
and sequence of shocks Lo goods industries. Since the mix of
these industries differs significantly across regions, the
service sector response will as well. There is, in other words,
little reason to expect the similarity across regions that was

sought in Tables 4-7.

To see this point more clearly, consider the example of
small, resaouwrce rich provincial economies such as those of
wastern Canada. Resouwrces are largely crown owned, and in most’
cases the governments are efficient rent collectors. Thus a
resource boom often leads to a sharp rise in provincial
governmnent revenues. Although the resource sectors are not
themselves labour intensive, meaning the resource movement
aeffect is small, the spending effect is large. Moreover. the
capture of these revenuaes by the government allows an
abgolute and relative expansion of ite activities in the
provincial esconomy. The expansion of this sector, which is
both nan-~traded and labour intensive., leads to & significant
resource movement effect and large scale crowding out of other
grport sectors, tradeable services, and import competing

manuwfactuwring.
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Im this example. bhooming resowce sectors are acoomoanited
by sharp rises in non-traded prices. Symmetry holds in Lhe
evant Lhat the shock affects the export sector adversely. Now &
+all in the real exchange rate promotes expansion of the import
competing qoods sector and of traditional export sectors
including tradeable services. The point to emphasize in either
cagse is that non-traded goods prices must adiust by enough to
bring about convergence to a new balance of payments

gquilibrium for the re=gion.

The discussion thus far has assumed that all shocks
originate in the goods industries, and that services,
especially non-traded ones, passively adjiust. But precisely the
same concepts apply in the event that service sectar
development is itself the exogenous factor. There is no
conceptual difference as regards the process of interregional
adjustment between an export boom in resources and one in
tradeable services, only an empirical one. The frameworlk
likewise is perfectly capable of analyzing the consequences of
an exogenaus shift in regional demand towards non-—-traded
services. The actual record for this sector is almost certainly

a combination of all three types of developments.

As with equilibrium real earnings differentials then,
there are any number of ways that service sector expansion can
affect the process of regional adjustment. A full account of

the interrelationships can only be given with the ald of a
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formal interrecional general oogurlibraiwa model oalibeatod So
actual Canadian data. Mo such model vet exists, and Ffor @oasons
spelled out in the Appendis bthe data are inagdeouate Sor She
task at any rate. It is possible., however. to sketoh out o
prototype of the model that would need to be developed. and Lo
discuss some of the modelling issues that exerciss raises. This

ig the task of the following section.



V A Prototype Regional General Equilibrium Model

The preceding two sections suwagest the oeneral directions
a formal analvsis of the interrelationship betwsen service
sactor development and regional economic performance should
take., First, the basic structuwre can be specified along the
lines of the specific factor, general equilibrium models
developed in the international tirade literatuwe. These need Lo
be adapted to the regional sconomy case by allowing for
interregional movements of capital and labour . however ., wohich
forms the second requirement. Third, the gpecification of the
garvice sector must be swfficlently detailed to allow for both
traded and non-—-traded activities. Fourth, a distincition must
he made between the shart and the lang run responses to shocks
to equilibrium. Finally, the models must be constructed Lo
handle a number of different types of exogenous distuwrbances,

including those originating with governments.

The aobiject of this section ig to describe in genaeral berms
the structure of some models developed for other pQrpusea that
satisfy these basic requirements. @ All view the region as a
small, open trading entity set within a larger national sconomy
and a still larger international one. The number of sectors
represented depends on the problem at hands the greater the
degree of disaggregation the more detailed but also the more

complex is the analysis. For each sector., local firms produce
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in competition with products from other regions and from
abroad, wusing land, labouwr., capital and puwcochased intermediates
inputs. Tonsumers act Lo madimize wtility subject to the ingome
available from the sale of primary factors. Supply and demarnd
conditions are such thalt the region is a net exporter of some
products, a net importer of others, and is exactly
self-sufficient by definition in still others called
non-tradeables. Exogenous warld prices for tradeables
influence, but do not necessarily fix, local prices for these
same products. Frices of non~tradeables are set by internal
supply and demand. Equilibrium in each market prevails when the

demand for locally produced output equals its supply.

The demand for primary factors depends on sectoral output
levels and relative factor prices. The supply of each is
assumed to be fixed to the region in the short run. Labour can
reallocate across sectors but land and capital are specific to
the sectors in which they are employed. Full emplovment is
assumed, so factor market equilibrium exists when demand eguals
supply for sach input. Frices adjust until this condition
obtains. Supplies of factors canm adjust in the longer run if
local rates of remuneration differ significantly from what may
he obtained in other regions or abroad. Analogous to the case
of mnmmoditiea, exogenous axternal wage rates and rates of
return influence, but do not necessarily fix, local retuwrns to
labour and capital. Rentg to land depend on the ability to

alter supplies over time. Long run equilibrium prevails when



there is no furbther incentive for factorse to move

interregionally.

The actual specification of the model proceeds in & series
of steps or blocks. The first reguiremsnt (s to weite out the
specific production relationships, allowing factor intensities
ta vary by sector. RBasic duality theory then allows
specification of the first equilibrium condition - that the
cost of production per unit of output of each sector must equal
ite final selling price. Costs are fully accounted for by
payments to various skill types of labour, to capital owners,

to landlords, and to suppliers of intermediate inputs.

A second equilibrium condition is that the demand for each
factor of production equal the supply available within the
region. Demand depends on the production technologies of the
mix of industries represented in the region, the price of the
factor relative to those of substitute inputs, and the level of
output of each sector. Technology is given by the production
functions, while factor prices and output levels are determirned
within the model. Supply depends on the time period under
consideration. In the short run all inputs are assumed fixed to
the region. Labouwr can move across sectors but capital and
land/resource services cannot. This means that any excess
supplies or demands in factor markets are resolved by changes
in wages or rental rates, and that oukput changes are limited

to those that intersectoral labour reallocations can support.
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The assumption of fixed factor supplies is dropped in the
langer run scenario. Labour is assumed Lo move interregionally
and internationaly in response Lo real wage differentiale, as
paer standard migration theory. The more responsive is migration
0 real wage differentials, the more is the long run real
retuwrn to labouwr set externally. Capital is typically assumead
to be perfectly responsive to differences in rates of return,
B30 grcess supplies or demands are accommodated entiraely thraough
capital inflows or outflows. The main complication involved in
this case {8 allowing for interest payments to non-residents or
axternal interest income to residents in definitions of

aggregate regional income.

Land/natural resaurces paose yet another type of modelling
problem in the loang run, though the assumption of fixed
supplies in the short run is eminently plausible. These inputs
are immobile by definition. Additions to them normally must
came through improvements and clearing (uban aor agricultural
land) or exploration and development (minerals, petroleum).
Boame resouwces increase in value on their own (maturing
farests), while the stocks of non-renewable ones deplete with
exploitation. All these characteristics must somehow be
captured in the model.

Two features of the production side of this type of mnodel

are directly relevant to the issue of services and reglional
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@conomic disparities. First, factor intensities are representod
erplicitly. Thus if the expanding service industriess use
factors in different proportions than do goods, as is offon
helieved, anvy effects on equilibrium garnings differential will
he captwed. Fogsiting several types of labow diffarentiated by
shill level would be particularly important since much of the
interest in service industries on the part of regional planners
stems from the belief, not often supported empirically, that
they represent higher gquality jobs on average. Second, allowing
for specific factors of production is done with non—~tradeable
gaervice sactars in mindy location is uwsually held to be the kev
distinguishing feature in these instances. If non-tradeable
sarvices are growing in relative importance. more of the

adjustment process is thrown on local factor supplies.

The demand for goods and services is introduced through
the equilibrium condition that output markets must clears: ie.,
that supply eguals demand for the output of each sector. Demand
from within the region comes from other activities using the
product as an intermediate input, and fom consumers in the form
aof final demand. I+ output is tradeable, the model must allow
for net exports or imports. Market clearing takes one of three
farms, depending on whether the region is a net exporter or a
net importer of the commodity in question, or whether it is
nan—-tradeable. An export demand must be specified in the former
case, while in the second one the problem is allocating

intermediate and final demands between domestic production and
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imports.

The main feature of the demand side of the model that is
of relevance for the topic of services and regional economic
growth and development is the distinction between tradeablse and
non—-tradeable outputs. If services are tradeable, the impact
they have on regional disparities is no different in principle
fram that of goods industries. Individual characteristics such
as trelative factor intensities or use of specific factors
matter, but so do they for goods. There is nothing special
about services, in other words. To the extent they are
non—-tradeable though, important differences do arise,
ggpecially in the short run in the course of adjustment to

gxogenous shocks to interregional equilibrium.

The specification above is a basic or "bare bones" version
of a regional general equilibrium model. One can add to this
frameworlk to allow analysis of specific policy issues. One
example is that of agglomeration economies. It is often held
that productivity increases with the aggregate size of the
regional economy, all else held equal. To the extent that
service sector growth adds to regional population, there might
be this ancillary productivity effect on other industries.
Agglomeration economies are easily introduced into the model by
adding a productivity shift term to the production functions,

and making it dependent on regional population or labour force



A more complicated exanple comes with making governmeni
one of the production sectors. Governments do hire Land.
labowr, capital and intermediate inpubts to produce output +oe
residents. I+ the output is allocated on a user pay basis. as
with utilities that are properly priced for esxanple. bhere is
no essential difference hetween private and public sector
provision. Modelling problems arise, however, whenasver there is
no direct connection between provision of the output and a per
urnit charge for it. This situation can arise if the good is a
public good, meaning it is one such as defence or police
protection that is made available to all without an explicit
charge. It can arise equally even if the product has no public
goods characteristics, but it is funded by the government out

of general tax revenue rather than per unit user fees.

Obviously many interesting policy gquestions involve
government tasation and expenditure issues. This ig
particularly true in the service sector since public
administration is one of the important categories. Thus it is
important to have government as one of bthe sectors and to be
explicit about how government output enters into individual

utility functions.

Once specified, the model contains & number of non-linear
equations which make computation and solution difficult and

castly. A linear approdimation of the system proposed by
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Johanson (1960) resolves these problems. and does so ab
relatively slight cost in terms of solution error. Thisg
procedure yvields a general expression of the form Ag o= By where
A de a matrix of parameters and elasticities, ¢ is a vector of
andogenouws prices and gquantities, and B is a vector of
axogenous policy shocks or external economic shocks. The
golution far g is of the form g = A&'E, where the elements of
AT are equivalent to impact multipliers. The values of q
represant the proportional change in endogenous variables
required to vield a new equilibrium in light of the sxogenous
shocks to the system. The values of g can be interpreted as the
elasticity of the variable with respect to the exogenous shock

pertubating the system.

As noted at the outset of thig Section, we have used
madaels of this typelto investigate a variety of regional
gconomic issues. Unfortunately, two empirical gaps stand in the
way of applying them to the topic of service sector growth and
regional economic performance. One needs to be able to
distinguish between traded and rnon-traded services, and to have
actual data on interregional flows of the former. As outlined
in the Appendix, however, this is precisely the information
that is absent in Canada. Thus the full contribution of
regional general equilibrium modelling to this topic must await

improvements in this data source.
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VI Conclusion

As the foregoing analysis has shown, there are a great
number of ways in which the growth of service activities since
WWIT might have aftfected the pattern of regional economic
‘growth and adjustment. The comnections are numerous enough
however , and sufficiently complex, that no partial eguilibrium
model can adequately capture them. They must be investigated
with the aid of euplicit general equilibrium formulations. The
eramples summarized above are beginning efforts in this

direction, but they do mnot go nearly far snough.

A more satisfactory model would expand upon the ones
represented here in several ways. Agglomeration economies need
to be introduced more formally. The structure must be extended
to an explicit two region model, with linkages betwen the
region and with the rest of the world made explicit. Some
consideration must be given ag to why service industries locate
where they doi the formulation above takes initial economic
structure as given. The large variation amaong service
industries themselves must be incarﬁarated. We distinguish in a
rough way traded, non—-traded amd govermment sectors, but there
are marfy more intéresting differences. The data need to be

improved, as outlined in the Appendix.

One can ga on to list numerous ways to proceed in the

future. Suffice it to say here that with the anticipated
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continued growth in service industries. and with the inevitable
angaoing interest in reglional disparities in Canada, the
conjuneture of these bwo topics will continne to atbtract

rassat-chers and policy makers alike For some Lime Lo come.



FOOTNOTES

e Our original assignment was to use SHtatistices Canada data on
trade in goods and services by province to look at fthe
connection between service sector growth and reagional
development., We learned early on, however, that the data on
trade in services - the crucial part for our analysis —- =T o
unsuitable for this task., This discovery meant some
readjustment in focus from empirical to analvtical /speculative.
The problems with the data are swfficliently serious, and
insufficiently well known, that we added Appendix 1.

e The variation on & per capita basis will be different again
if employment and participation rates or ages structures odiffer
acraoss regions. Standardization analysis done for the Canadian
data suggests that these three factors together account for
about one~halt of the observed differences in earned income pee
rapita, with the other half due to earnings per worker. See
Mansell and Copithorne (1986).

I, There is some debate as to whether differences of this tvpe
really represent disgparities in any meaningful sense. One doew
not expect earnings to vary across occupations within a region,
20 it is not obvious why earnings differentials across regions
due to the same phenomenon should be considered a praoblem. The
ane reservation with thisg argument though centres on the
situation where public goods are provided on a regional as
opposed to a national basis, as in a federation such as Canada.
The low income region will have a smaller tax base with which
to finance itg expenditures, and will have to resort either to
less goods per capita or to higher tax rates. This in turn can
result in so-called fiscally induced migration, which can have
a real social cost. Herein lies the case for sgualization
payments to even out fiscal capacity. See Boadway and Flatters
(1982) for a discussion of this phenomenon.

4. Attempts to allow for industry mix across regions has
genarally concluded that mix effects explain relatively little
af the observed earnings differentials in Canada. Only
Saskatchewan and FEI appear to be affected significantly by
their particular industrial structures. See Economic Council of
Canada (1977), Drugge (19873), or Copithorne and Mansell (1984&)
for details.

. For a discussion of locational determinants for office-based
service industries, see Coffey and Folese (1987a).

b. The recent interest in the Canadian economic wunion arises
from the suspicion that this presumption is not necessarily
true. See Raval Commission (1984) or KErasnick (1987) for a
fuller discussion.

7. See Furvis and Buiter (1987) or Neary and Wiinbergen (1986)
for a general discussion of the Dutch discase.




. The model oublined here s a gensral versiaon of oore
specific nnes that the present authors have developed Lo
investigate partliocular lssues in scanomic history e ouresnt
eronomic policy. Ses Noreie and Peroy (1982, 19840,

10, Simple models such as this one do net allaow far
intraindustry trader ie., when a region is observed Lo be both
suparting and importing the same aggregate commodibv.
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APPENDIX

Tables A1l and A2 illustrate fthe tvpe of interprovincial
trade flow data available +From the Input-Quitput Division of
Statistics Canada. Table A-1 iz a provincial trade flow matris.
Frovinces and territories are listed in both rows and columns,
g0 each cell entry represents the dollar value of shipments of
a particular commodity between any pair. There are 44 such
tables, one for each of 8 primary products, 20 manufactured
ones, 19 services and 1 non-competing import. Reading across a
row of any one of these 44 tables shows where the output of
that product for that province goes. In the first such table
one encounters -- that for grains —-—- element a.,. represents
the value of grain produced in Newfoundland that is retained
within the province. a:.,2 is the shipments of Newfoundland
grain ta PEI, and so forth. Reading down a column indicates
where the supply of that praoduct {for that pravince comes from.
Ax1.3 1% now interpreted as the value of grain consumed in
Newfoundland coming from internal sowces, aa:,. is that

gsupplied by FEI, =tc.

Table A-2 exhibits the same data in another format. The
row entries are now the 44 comodity commodities. while the
columns remain provirnces and territories. There are 11 such
tables, one for sach province and one for Yukon and the
Northwest Territories combined. Each cell in Table A-~3

represents for the province in question the flow of one
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commodity to each of 12 possible destinations., Reading across &
row of the table for a particular province indicates where the
output of that commodity goes. In the table for NMewfoundl and,
for example, &.: is the dollar value of grain producesd in

the province retained for internal wse., ar.x is the value

sent to FEI, etc. Reading down & column shows how much of each
commodity individual provinces receive from the province
featuwred., 8till with the Newfoundland example, a..: is
interpreted as the value of Newfoundland’'s grain consumption
coming from internal supplies, azm.. is the same for other
agricultural products, etc. ar.x is the value of grain PEI
raceives from Newfaundland, &=,= the value of other

agricultwral products., etco.

Many of the entries in these tables are equal to zero,
for one of two reasons. In many instances, there is simply no
trade in particular goods between some pairs of provinces aven
though they are tradeable in principle. Newfoundland does not
ship grains to any other province, for example, but the three
Frairie Provinces do. The other occurrences arise when the
products are non—-tradeable:; all production is for the local
market or, alternatively and equivalently, all consumption must
come from internal supplies. In Table A~1 this is represented
by non-zera entries for elements as,1, &n,=, 8tc. In Table

A-2 only the relevant column entries would be non-zaro.

There are 8 examples of the second type of commodity in



the Statistics Canada data ~— all of them services. Listed.
they are services incidental to mining (which appears as
cammadity @ in the primary goods section in the actual table);
residential construction; non-residential construction: repair
constructian; retail margins; imputed rent for owner-—-occupied
dwellings; operating, office, labaratories and food; and
travel, advertising and promotion. This leaves 8 service
industries that appear to ship outputs interprovincially and
even internationally —- transportation and storage:
communication services; other utilities: wholesale marginsg
other finance, insurance and real estate: business servicesg
paersonal and ather miscellaneous services; and transportation

margins.

Our original mandate was to begin to exploit this data
source to look at the connections between volumes and types of
trade in services and relative regional econamic performances.
Casual perusal of tables constructed according to format A-~1 or
A-2 appears to indicate substantial variation in exports of
s@rvices by province, suggesting that there may he some
fundamental economic forces at work. We learned guiclkly,
however, that such variation as seems to exist is purely a
statistical artifact, a product of the way the data on trade in
services are assembled. Since these data are often referred to
by regearchers, and since the problems with them appear not to
be widely known, it is worth explaining their construction

here.




The basic data sowree from which all published
interprovincial trade flow data derive are tables with the
tarmat of A~1 or A-2, but containing a much greater degree of
detail. The sowrce table containg information on 602 separate
commadities ~— Sl primary outputs, 470 manufactuwred ones. 71

services, and 10 other inputs (Alberta Treasury The Input-QOut

Structure of the Alberta Economy, 1974). These items are

aggregated to form the commodity groupings that can be made

public withowt vialating confidentiality regulations.

Not all of the data contained in the tables represent
actual survey information thaugh; only those numbers for goods
production and trade are derived in this manner. No comparable
information is collected for the service industries, due in
part at least to the well-known practical difficulties
associated with identifying and measwing such output., These
data are constructed instead, using the swvey information on
goods industries. The procedure can be explained briefly as

follows.

Data are collected on production and interprovincial and
international shipments of individual goods for sach province.
These are the numbers which, appropriately aggregated, appeatr
in the trade flow tables. A ratio is then calculated for each
province or territory, equal to the value of goods sent outside

the province as a share of total goods production. The higher
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this figuwre, the greater the degree Lo which the province in
question relies on external markets for itﬁ goods industries. A
number of OL30 for Newfoundland for ecample would mean that 20%
of that province’'s total goods owbput went Lo other provinces

oF countriaes in that vear, while 70% was ubilized locallvy.

The next step involves summing up for each province the
valug of goods shipments sent to each of 11 possible
destinations ~- 10 other provinces or territories and abroad -—-—
and expressing these figures as a share of total goods shipped
externally. Staying with Newfoundland as an example, a figure
af O.30 for trade with PEI would indicate that 30% of
Mewfoundland's external markets for goods lay in FPEI in the

vear for which the data were assembled.

Figures for trade in services are then constructed from
these tratios and 6ther information., The starting point is
survey data on the value of output of service industries at the
larqgest commodity classification (ie., 71 service sectors). A
decision is made to treat some sectors as non-—-tradeable -~
those identified above -- and external shipments are set at
zero. For tradeable services, the assumption is made for each
province that the ratio of external sales to total production
for each tradeable service output is equal to that same ratio
for goods production as a whole. If Newfoundland sells 30% of
its total goods ouwtput externally, for example, then I0% of its

tradeable services in each of the disaggregated commodity



classes is assumed tao leave the province as well., with Vo4
being consumaed internally. Multiplying the valus of output for
@ach saervice industey by 704 gives the dollar valuwe of internal

Hal@s.

Shipments outside the province are allocated across
destinations in much the same manner. The assumption is made
faor each province that the share of total external sales of
garvices going Lo any particular destination is identical to
that for total goods shipments. T+ 20% of Newfoundland's goods
shipments autside the province go ta PEI, for sxample, then JTO%
of its external service sales will as well, with the remaining
70% going to the ather eight provinces or territories or
abroad. Multiplying the value of out-opf-province sales of sach
trdeable service industry by Q.30 then gives the dollar value
of shipments from Newfoundland to FEI. Transactions with all

other degtinations are done similarly. These figures are then

agaregated to the level represented in Table A-2.

These data are thus clearly of no use in studying
cnnections between tradeable services and regional economic
parformance. If the researcher could work with the most
disaggregated data, correlations between trade in goods and
that in services would be perfect. Service sector oxports woauld
follow goods exports exactly (or the reverse if one wighed to
push such an argument) . There is variation across provinces in

the highly aggregated data one has access to, but only because
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the waeights of the different service industries in total output
are not the same. Until Statistice Canada is able to provide
data on trade in services based on survey techniogues then,
there can be no serious empirical work on servioce ssctor

exports and regional sconomic performance.
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Table 1

The Distribution of Employment and Real GDP by Industrial Sector,
Canada, 1947, 1963 and 1981

~——Employment GDP
19647 1963 1981 1947 1963 198
Agriculcure 23.3 10.3 4.7 6.4 4.7 2.5
Forescry 3.3 1.3 0.7 1.4 0.9 0.6
Fishing and Trapping 0.5 0.4 0.4 0.4 0.3 0.2
Mines 1.6 1.7 1.7 1.9 3.7 2.9
Total Primary Goods 28,7 13.7 7.5 10.1 9.6 6.2
Manufacturing 24.8 22.8 17.8 21.8 22.2 21.6
Construction 4.7 5.7 5.5 5.8 - 7.3 6.2
Utilicies G.8 1.1 1.1 1.1 2.2 3.2
Total Secondary Goods 30.3 29.6 24.4 28.7 1.7 31.0
Total Goods 59.0 43.3 1.9 38.8 41.3 37.2
Transportation.
Storage and 9.3 8.7 7.7 8.5 8.3 10.5
Communication
Trade 12.5 15.6 17.8 12.1 11.5 12.5
Finance, Insurance 2.4 .7 5.3 11.9 12.13 13.2
and Real Estate
Services 5.9 9.0 15.8 19.4 18.2 19.7
Public Administrarion 10.9 19.6 21.7 8.9 §.9 6.7
Total Services 41.0 56.6 68.3 60.8 59.2 62.6

Source: Charette, Henry and Kaufman (1986, Table 2-1, 67),



Table 2

Shares of Population, GDP and Personal Income by Province,
Various Years

a GDP Persona ncome
1949 1961 1973 1985 1961 1973 1985 1961 1973 1985
Newfoundland 2.6 2.5 2.4 2.3 1.3 1.3 1.3 1.5 1.6 1.5
PEI 0.7 0.6 0.5 0.5 0.3 0.3 0.3 0.3 0.4 0.3
Nova Scotia 4.7 4.0 3.6 3.5 2.6 2.5 2.5 3.1 2.8 2.8
New Brunswick 3.8 3.3 2.9 2.8 2.0 1.9 1.9 2.2 2.1 2.1
Quebec 28.9 28.8 27.6 26.0 26.1 24.3 22.9 26.0 25.0 24.5
Ontario 32.6 24.2 35.9 35.7 41.1 41.4 38.9 40.5 41.0 39.3
Manitoba 5.6 5.1 4.5 4.2 4.6 4.1 3.8 4.8 4.2 4.0
Saskatchewan 6.2 5.1 4.1 4.0 4.0 3.5 3.6 3.7 3.6 3.6
Alberta 6.6 7.3 7.7 9.3 7.9 8.8 13.1 7.3 7.5 9.9
BC 8.3 8.9 10.4 11.4 10.0 11.6 11.4 10.3 11.5 11.6
Yukon/NWT 0.2 0.2 0.3 0.3 0.2 04 0.4 0.2 0.3 0.3

Source: Department of Finance, Quartexrly Economic Review; Annual Reference

Tables June, 1987 (various tables therein).




Table 3

GDP and Personal Income Per Capita by Province,
Various Years

—_GDP per Capita _ Personal Income per Capita

1961 1973 1985 1961 1973 1985
Newfoundland 50.3 51.9 57.4 59.8 64.1 66.6
PEI 49.8 55.9 55.3 59.7 68.8 69.5
Nova Scotia 65.4 67.3 70.7 76.7 77.8 80.9
New Brunswick 60.2 64.9 65.5 67.1 72.2 75.1
Quebec 90.6 88.1 88.2 90.0 90.7 94.4
Ontario 120.1 115.5 108.7 118.4 114.2 109.8
Mani toba 90.1 89.8 89.8 9.1  93.3  93.7
Saskatchewan 77.9 86.4 90.9 72.2 87.9 89.7
Alberta 108.7 115.2 140.5 99.8 98.0 106.2
BC 111.4 110.6 100.3 115.0 109.6 102.3
Source: Deparcment of Finance, artce conom eview: Annual Reference

Tables June, 1987 (various tables therein).



Table 4

Gross Domestic Product by Industry - the Provinces
(Percentage Distribution)

1961 1971 1982

Bricish Columbia

Goods 38.3 37.6 29.9
Services 62.6 62.4 70.1
Transport, Storage and Communication 9.8 12.6 16.0
Trade 12.5 12.5 12.7
FIRE 13.4 12.2 14.5
Services 17.0 18.0 19.7
Publi¢ Admin. and Defence 9.8 7.0 7.2
Alberta
Goads 41.8 41.4 37.6
Services 59.0 58.6 62.4
Transport, Storage and Communication 10.3 12.5 14.2
Trade 11.5 10.3 11.4
FIRE 11.1 9.9 11.4
Services 17.2 19.1 18.8
Public Admin. and Defence 9.0 6.8 6.7
Saskatchewan
Goods 38.5 45.8 36.7
Services 62.4 54.2 63.3
Transport, Storage and Communication 13.8 15.1 17.2
Trade 12.2 9.8 12.9
FIRE 10.5 8.3 10.9
Services 15.6 13.7 15.1
Public Admin. and Defence 10.4 7.2 7.2
Manitoba
Goods 31.3 33.4 28.9
Services 69.6 66.5 71.1
Transport, Storage and Communication 14.7 15.9 17.5
Trade 14.8 13.0 13.9
FIRE 13.4 11.9 13.9
Services l16.1 17.5 17.8
Public Admin. and Defence 10.6 8.2 8.0
Ontario - :
Goods 41.2 - 42,3 37.0
Services 59.7 57.7 63.0
Transport, Storage and Communication 6.9 7.0 7.4
Trade 11.3 11.4 11.6
FIRE 13.6 12.3 15.4
Services 18.8 19.9 21.9
- Public Admin. and Defence 9.3 7.2 6.5




Table 4 (continued)

Quebec
Goods 42.4 39.7
Services 58.5 60.3
Transport, Storage and Communication 8.5 9.0
Trade 11.9 12.4
FIRE 11.6 11.3
Services 19.0 21.3
Public Admin. and Defence 7.4 6.3
New Brunswick
Goods 31.6 34.3
Services 69.3 65.7
Transport, Storage and Communication 12.4 13.8
Trade 13.5 ° 14.1
FIRE 11.5 10.0
Services 16.2 15.4
Public Admin. and Defence 15.7 12.6
Nova Scotia
Goods 29.7 29.2
Sexvices 71.2 70.8
Transport, Storage and Communication 8.6 9.5
Trade 12.0 12.8
FIRE 11.9 11.9
Services 17.4 18.9
Public Admin. and Defence 21.3 17.7
Prince Edward Island
Goods 29.8 29.6
Services 70.8 70.4
Transport, Storage and Communication 11.2 10.7
Trade 13.7 14.2
FIRE 12.4 11.2
Services 12.4 15.5
Public Admin. and Defence 21.1 18.9,
Newfoundland
Goods 46.7 51.0
Services 54.1 48.9
Transport, Storage and Communication 9.3 10.0
Trade 12.6 11.9
FIRE 10.1 9.2
Services 8.5 8.9
Public Admin. and Defence 13.4 « 9.1
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Source: Conference Board of Canada The ovincial Economies.

Note: Totals may not add to 100.0 due to rounding.



Table 5

Provinces Ranked by Per Capita Income and by
Relative Importance of Service Activities

Rank in 1982 According to Relative Importance in

Provinces Ranked Community

by Personal Tetal Transport Business Public
Income Per Services Storage & & Personal Admin. &
Capica, 1985 1982*  Communje. Trade FIRE __ Services  Defenca
Onctarie 8(7) 10 10 1 2 10
Alberta 9(8) 5 9 9 4 9
BC 4(5) 3 7 2 3 6
Quebec 6(9) 8 5 6 1 8
Manitoba 3(3) 1l 2 3 6 3
Saskatchewan 7(6) ' 4 10 8 ?
Nova Scotia 2(1) 7 8 5 5 2
New Brunswieck 5(4) 4 6 8 7 4
PEY 1(2) 9 1 4 9 1
Newfoundland 10¢10) 6 3 7 10 3

Source: Tables 1 and 2.
*1961 figures in brackets.



Table 6
Provinces Ranked by Personal Income Per Capita, 1985

and by the Change in the Percentage Share of GDP,
1961 to 1972

Community, Public

Provinces Ranked Business Admin-
by Personal In- Transport, Finance, and istra-
come Per Capita, Total Storage and Insurance Personal tion &
1985 Services Communication Trade Real Estate Services Defence
Ontario 5 9 6 2 2 7,8
Alberta 4 2 8 9 5 4
BC 1 1 7 6 3 5,6
Quebec 3 8 2 3,4 1 3
Manitoba 7 7 10 8 4 506
Saskatchewan 9 3,4 3 10 10 9
Nova Scotia 8 3,4 4 3,4 8 10
New Brunswick 10 S 9 7 9 7,8
PEI . 6~ 10 1 5 7 1
Newfoundland 2 6 5 1 6 2

Source: Derived from Table 4.



Table 7

Sectors Ranked by Change in Share of Provincial GDP,

1961 - 1982

Public
Provinces by Transporta- Finance, Adminis-
Per Capita ‘tion, Storage Insurance & tration
Earned Income and Communication Irade Real Estate Services & Defence
Ontario 3 4 . 2 1 5%
Alberta 1 4% 3 2 S5*
BC 1 4 3 2 S*
Quebec 4 3 2 1 5%
Manitoba 1 4% 3 2 5%
Saskatchewan 1 2 3 4% 5%
Nova Scotia 1 4 3 2 5%
New Brunswick 1 3% 2 4% 5%
PEI S* 1 2 3 4
Newfoundland 2 4 1 3 5%
Source: Table 4.

*Denotes a fall in relative share.




Table A-1

Structure of Provincial Trade Flow Data Available by
Commodity for Each of 44 Commodity Groupings

Origin of
Shipments Destination of Shipments
NFLD PEI NS NB QUE ONT MAN SASK ALTA BC YNWT EXPORTS TOTAL

NFLD
PEI
NS

NB
QUE
ONT (dollar values of shipments)
MAN
SAKS
ALTA
BC
YNWT
TOTAL



Table A-2

Structure of Provincial Trade Flow Data Available
by Province, for 11 Provinces (Territories)

Commodity

1. Primary

é. Commodities

9. Manufactured

58. Commodities

29. Residential
Construction

30. Non-residential

31.
32.
33.

34.
35.
36.

37.

Construction

Repair construc-
tion

Transportation
& storage

Communication
Services

Other Utilities

Wholesale

‘Margins

Retail Margins

Imputed Renc,

Quner Occ. Dwell.

o

NFLD PEI NS NB QUE ONT MAN SASK ALTA BC YNWT EXPORTS TOTAL

(dollar values of shipments)




Table A-2 (continued)

Commodit NFLD PEI NS NB QUE ONT MAN SASK ALTA BC YNWT EXPORTS TOTAL

38. Other Finance,
Ins., Real Estate

39, Business Services

40. Personal &
Misc. Serv.

41 . Transportation
Margins

42, Operating, Office,
Lab and Food.

43, Travel, Advertising,
Promotion

44, Non-Competing
Imports






