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Regional economicdisparity and geographic variationsin economic opportunities
have been part and parcel of economic growth and development in Canada
(Anderson 1988). Regional variation exists not only with respect to the
availability of employment but also with respect to the level of wages and
earnings. A narrowing of the gapsin both wages per employed person and gross
domestic product has occurred over the past twenty-five years, but the gaps still
exist, especialy for the Atlantic provinces (Swan and Serjak 1991). The Prairie
region has traditionally had per capita incomes which are below the Canadian
average and fluctuate with the agricultural market. Quebec has been dlightly
below the average while Ontario and B.C. have been above it.

A number of studies using Canadian and American data have tried to test
whether there hasbeen atendency for interregional per capitaincomedifferences
to decline over time. In their recent study, Coulombe and Lee (1995) found
evidence of convergence in Canada for six different measurements of per capita
income and output since the early 1960s. They also found that since 1968, there
isevidence of convergenceinliving standardsand labour productivity in Canada.
The convergence hypothesis is based on the premise that market adjustment
forces will lead to convergence of per capita income measures among regions.
This means that relatively poor regions will tend to grow faster than relatively
rich regions. The main mechanisms for convergence are the flexibility in prices
and wages and mobility and substitutability of capital and labour. For example,
high unemployment in aregion will lead to lower wages. This induces labour to
leavetheregion for higher wage destinations and capital to flow into take advan-
tage of the lower wages there. This process will simultaneously increase income
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in the poor region and lower income in the rich region. In the long run, this
processresultsin equalization of income between thetwo regions. Inthiscontext,
regional disparity can exist due to the failure of market forces caused primarily
by government interferences. Evidence for Canada shows that this adjustment
mechanism correctly predicts labour flows away from low wage provinces
towards high wage provinces (Courchene 1970; Marr and Whitney 1983).
However, some argue that such things as federal transfer payments, including
generous unemployment insurance benefits, and government and union imposed
wage parity acrossthe country with little consideration to thelocal labour market
conditions impede market adjustment and wage convergence in Canada
(Courchene 1981, 1986). This is because the working of the convergence
mechanism relies on the mobility of labour and capital and on the flexibility of
wages and prices. For instance, Blanchard and Katz (1992) in their study of
differential growthratesof thestatesinthe U.S. over forty years concludethat the
dominant adjustment mechanismislabour maobility in responseto unemployment
changes.

The objective of the present study isto test the hypothesis of convergencefor
ten provinces and two regions of Canada using wages per unit of paid labour as
the economic indicator. We employ a time-series approach based on the error-
correction methodology which not only allows for testing the convergence
hypothesis as along run proposition, but also allows for short-run disparities to
take place.

The paper proceedsasfollows. Thefirst section providesabrief review of the
literature. The second presents an error-correction model designed to test the
convergence hypothesis as a long-run proposition while allowing for short-run
disparities or deviations from the long-run equilibrium to take place. The data
and estimation results are discussed in the third section, and the final section
provides a brief summary.

Review of Literature

In their recent study, Barro and Sala-1-Martin (1992) outlined the convergence
mechanism across regions using a transitional dynamics of output per unit of
labour, Y, approximated as:

IN[Y(®)] = IN[Y(O)]e Pt + IN(Y)(1-e PY 1)

where Y’ isthe steady state level of output per unit of labour and a is the rate of
convergence to the steady state. The average rate of growth over an interval O to
Tis
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where Listherate of exogenous labour augmenting technological progress. The
higher the coefficient &, the more responsive the average growth rate to the gap
between In(Y') and In[Y(0)], and the faster the convergence to the steady state.
Applying egquation (2) to aregion | for discrete time periods and including a
random disturbance term u;, resultsin:

Y.
In_—— =di-(1-e P In(Y,, )+u;, 3)

it-1

where g =, + (1-e®) In(Y*).

There are two concepts of convergence which have their roots in equation
(3). Convergence whereby poor regions grow faster than rich regions
corresponding to the coefficient & greater than zero (if & and ; are the same for
each region). This is referred to as a-convergence. Convergence whereby the
cross-regional variance of In(Y;,) follows a monotonic path asit convergesto its
long-run equilibrium value. Thisis called 6-convergence. If oneisinterestedin
the rate and extent of catching up by a particular region to the average across
regions, then a-convergence is the relevant concept (Barro and Sala-I-Martin
1991, 1995; Sala-I-Martin 1996).

Using the above model, researchers have tried to examine the hypothesis of
convergence among regions and countries. For example, Barro (1991) looked at
data for 98 countries from 1960 to 1985 and found that the simple correlation
between per capita growth in output and the initial level of output (1960 GDP)
to benot significantly different from zero. Infact, the convergence coefficient had
the wrong sign, meaning that was a tendency for rich countries to grow faster
than poor ones after 1960." Barro and Sala-I-Martin (1991, 1992) examined &-
convergence in per capita personal income from 1880 to 1988 and in per capita
gross state product from 1963 to 1988 for 47 U.S. states. Similarly, they
examined a-convergencein per capitagross domestic product from 1950 to 1985
for 73 regions of seven European countries. In all cases they found the rate of a-
convergence to be positive, supporting the hypothesis that poor regions grow
faster than rich ones.? Coulombe and L ee (1995) examined convergence between
the Canadian provinces. They looked at &-convergence over theten provincesfor

1. This picture changed when a proxy for human capital
was included in the model suggesting that whether a
poor country tends to grow faster than a rich
country depends on its level of human capital relative
to its level of per capita income at the beginning of the
time interval being examined.

2. Other studies also found evidence of convergence. FoOr
example see Mankiw et al (1992), Baumol (1986) and
Abromovitz (1986).
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six measures of per capita income or output for three ten-year subperiods from
1961 to 1991. They found evidence of convergence in Canada similar to those
observed for regionsin other countries. However, convergence patterns differed
depending on the measure of the economic indicator used.® They also examined
O-convergence, ameasure of the cross-sectional dispersion of income from 1926
t0 1991 and concluded that convergencein economicindicatorsisnot necessarily
the rulein Canada.

Much of the existing literature relies on the cross-section approach. In the
case of Canada, simple cross-section approaches are not very reliable since there
are only ten provinces and therefore relatively few degrees of freedom. To rectify
thisproblem, Coulombe and L ee (1995) used apanel dataapproach by generating
asample of ten cross-section and three time seriesfor ten provinces during 1961
t0 1991. In the present study, we examine the convergence hypothesisusing time
series approach based on error-correction methodology.

The Mode

To examine the hypothesis of convergence of wages among various regions in
Canada, we consider the following error-correction model:

Wie Wigq = @8R P J+ARW, -O;WCA, ) +dZ;, +w(4)

where W, , , and RW, , are the nominal and real wagesinregioni at timet, P, ,
is the level of pricesin region i at time t, WCA is the average real wages in
Canada, E; measures the long-run response of real wagesin region i to changes
in the average real wagesin Canada, Z; is avector of other relevant variablesin
regioni at timet and U, is arandom disturbance term. All variables arein log
form.

Equation (4) is based on the premise that market adjustment forces (price
and wage flexibility and mobility and substitutability of capital and labour) will
reduce wage differentials between different regions. The steady state solution of
model (4) is RW,=E;WCA, which impliesthat there exists along-run steady state
equilibrium relationship between real wages across various regions. The
hypothesis of E; being identical to unity implies that real wages across various

3. This is expected in some cases. In particular, with mobile
capital one might expect to see greater convergence in
regional product than iIin regional income since
capital-rich residentsofthe highincome/slowgrowth
region can invest in the low income/high growth
region, thereby maintaining a high growth rate of
personal income.
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regions are equal in the long run. We refer to this hypothesis as the strong form
of convergence. However, E; can be different from unity since the initial
endowment, the rate of technological progress and industrial composition may
vary from region to region. The hypothesis of E; being greater than zero but
different from unity is referred to as the weak form of convergence. Deviation
fromthelong-run equilibriumrel ationship resultsin short-term adjustments. The
speed of adjustment is measured by é. The adjustment processis convergent if &
is negative. For example, if real wages in region i are below their long-run
equilibrium relationship with other regions, out-migration of workersreducesthe
supply of labour and thus increase wages in that region. Equation (4) shows that
it isthe nominal wage that, in the short run, responds to changes in the supply
and demand for labour. Therefore, market adjustment forces ensure that nominal
wages in low wage regions continue to rise until real wages in that region have
reached their long-run steady state equilibrium level. Therefore, the convergence
hypothesis can be tested by testing whether the coefficient € is negative and
significantly different from zero. Inclusion of the price variable in equation (4)
follows Sargan’s (1964) specification of wage adjustment in the U.K. and
suggests that workers, at least in the long run, are interested in their real wages.
In the short run, however, money illusion can exist if the coefficient & is
significantly smaller than unity.

Data and Estimation Results

Before discussing the estimation method and the results, a few words about the
data used in this study is in order. We employed annual observations for ten
provinces plus two regions, namely, Atlantic and the Prairie regions for which
consistent data could be assembled. Dataused for the Atlantic region, the Prairie
region, Ontario, Quebec and British Columbia cover the period of 1960-94. For
Newfoundland, Nova Scotia, New Brunswick, Manitoba, Saskatchewan and
Alberta data were available for the 1966-94 period. For P.E.l. the data allowed
analysis from 1975 to 1994 only. We used nominal wages, salaries and
supplementary labour income per paid worker as the basic measure of per capita
income.* The price level is measured by the consumer price index.® Real wages

4. The wages, salaries and supplementary income data are
available for theprovincesbut notfor the Atlanticand
Prairie regions and thus had to be generated. To save
space, we have not presented the detailed discussion of
data sources. However, they are available upon request.

5. Provincial Consumer Pricelndicesareavailable from 1979
onward only and there is no CPI for the Prairie and
Atlantic regions. However, price indices are available
for Census Metropolitan Areas (CMA). Therefore,
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were constructed by dividing nominal measures by the CPI.

To estimate equation (4) we need to specify variablesin Z. Thisvector should
include all labour market specific variables which influence wages in different
regions. We considered a number of such variables, namely regional
unemployment rate, regional unionization rate, level of education, proportion of
employment in manufacturing as a proxy for sectoral composition, atime trend
to capturetheeffect of productivity and technological changes, and the proportion
of the population in the age group 35-49 years as aproxy for experience.® Except
for the regional unemployment rates and time trend, all other variables were
statistically insignificant and therefore omitted from the final estimates.

Our preliminary estimates reveal ed that wage eguations for Newfoundland,
NovaScotia, Atlantic region, Quebec, Ontario, Albertaand B.C. have undergone
astructural break during the mid to late 1970s. Timing of these breaks coincides
with the Anti-Inflationary Board (AIB) wage inflation restraint program which
wasin placefor eleven quartersfrom 1975:4 to 1978:2. Research has shown that
the direct wage restraint impact of the AIB was significant and that the total
effect wasto reduce newly negotiated wage gainsin Canada by ten percent below
what they would have been when the program ended (Walsh and Schaafsma
1989). Therefore, in order to capture the effect of the structural break weincluded
adummy variable in model (4).’

To alow for the presence of lagsin the response of nominal wagesto chan-
ges in price and unemployment rate variables, we included three lags of the
dependent variable, changes in prices and the unemployment rates among our
explanatory variables. Following Gilbert (1986), we used aseries of F-testsalong
with the Akaike' s final prediction error (Akaike 1970) to reduce the number of
lags appearing in the estimated equations. We found that only thefirst lag of the
dependent variablewasstatistically significant intheregressionfor Ontario, New
Brunswick, and Saskatchewan. In all other cases, none of the lagged variables
were significant. The estimation of model (4) was carried out using maximum
likelihood (ML) estimation technique. The starting valuesfor the ML iterations
were set equal to the estimated parameters from the OLS regression of the
unrestricted model.

provincial and regional priceindiceswere constructed
by using a weighted average of the CMA Consumer Price
INndices. Detailed discussion of these indices are
available upon request.

6. Dataonsome of these variablesare notavailable for the
entire period under consideration. In those cases, we
estimated the convergence model for the period for
which data were available.

7. Data suggests the presence of structural breaks during
the following years: Newfoundland 1973; Nova Scotia
1977; Atlantic Region 1976; Quebec 1978; Ontario 1977; Alberta
1976; B.C. 1977.
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To ensure the validity of the estimated results for statistical inference, the
estimated models were subjected to a series of diagnostic tests. The augmented
Dickey Fuller (ADF) test is used to test for the presence of a unit root in the
residuals. All values of the ADF test are below the critical limit rejecting the
presence of non-stationarity in the residuals. The m-test proposed by Durbin
(1970) is used to test for the presence of first-order autocorrelation in the
residuals. All t-statistics reported in the row labeled t(fi) are below the critical
value and therefore we cannot reject the null of no autocorrelation.

Turning to the results, Table 1 presents the maximum likelihood estimates
of model (4) for variousregions of Canada. Wefirst concentrated on thelong-run
steady state equilibrium relationship between real wagesin different regionsand
the overall rea wage in Canada. Table 1 shows that the error correction
coefficient E, which measures the long-run response of real wages in various
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regions to changes in the overall wagesin Canada, is statistically significant for
all regionsexcept for Manitoba. In other words, except for Manitoba, there exists
along-run equilibrium rel ationship between real wage per paid worker invarious
regions of Canada. The long-run hypothesis of real wage equality can be
examined by testing whether the long-run coefficient E is equal to unity. If E is
equal to unity for all regions, then in the long run, steady state real wageswill be
equal acrossthe country. Thet-test reported in thelast row of Table 1 showsthat
the strong form of convergence or the real wage equality hypothesisis accepted
for Ontario, Quebec, B.C., the Prairie region, New Brunswick and Alberta. The
long-run equilibrium real wage in the Atlantic region, Newfoundland, Nova
Scotia, Saskatchewan and P.E.I has been significantly smaller than the overall
real wages in Canada. In other words, aweak form of convergence is supported
for these regions.

The adjustment coefficient on the error correction term is negative and
highly significant for all regions, except for Quebec and Manitoba. For Quebec,
the adjustment coefficient is significant at the 10% level and for Manitoba it is
insignificant. This suggests that, in the short run, nominal wages in various
regionsof Canada(except for Manitoba) respondtointer-regiona wagedisparity.
The adjustment coefficients are relatively large suggesting that changes in
nominal wages in the short run close a significant part of the gap between the
current real wages and their long run equilibrium levels. In other words, if the
real wage income per paid worker in a region is below (above) its long-run
equilibrium level, then market adjustment mechanism works so that nominal
wages in that region increase (decrease) such that a part of this disequilibrium
gap isclosed each year. The adjustment coefficient is negative ensuring that this
adjustment process is stable and convergent.

The hypothesis of no money illusion in the short run can be examined by
testing whether the coefficient of change in the price level isidentical to unity.
Acceptance of this hypothesis implies that workers see through the money veil
and therefore respond to variations in the real wages across different regions.
Table 1 shows that the change in the price level is significant for all regions
except for Newfoundland and New Brunswick. The hypothesis of no money
illusion is accepted for all regions except for Ontario, the Atlantic region,
Newfoundland and New Brunswick. The unemployment rate is negative and
significant for Ontario, the Atlantic region, Nova Scotia, P.E.l. and
Saskatchewan. The time trend variable has a positive sign and is significantly
different from zero for Ontario, B.C., Newfoundland, Nova Scotia, New
Brunswick, Alberta and Saskatchewan. The time trend picks up the effect of
variables such as technology and productivity, which are positively correlated
with thewage levelsin these regions. Finally, the dummy variableis statistically
significant for Ontario, Quebec, B.C., the Atlantic region, Newfoundland, Nova
Scotiaand Alberta suggesting that wages experienced a significant break during
the mid to late 1970s.
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Conclusion

In this paper, we used an error correction approach for testing the hypothesis of
convergence of wages among variousregions. Error correction methodology not
only enabled usto find thelong-run rel ationshi ps between wageincomes per paid
worker across different regions, but aso provided a convenient way of testing
whether deviations of wages from their long-run relationships are corrected for
in the short run.

Using data on ten provinces and two regions in Canada, we found support
for the strong form of convergence of wageincome per paid workersfor Ontario,
Quebec, B.C., the Prairie region, New Brunswick and Alberta. A weak form of
convergence is supported for the Atlantic region, Newfoundland, Nova Scotia,
Saskatchewan and P.E.I. We found that there exists a long-run equilibrium
relationship between real wages across different regions. We also found that if a
region's rea wage income per paid worker deviates from that long-run
equilibrium relationship, market adjustment forces work so that wages tend
toward their long-run equilibrium levels.

A brief comparison with the Coulombe and L ee studies may be interesting.
Our results are similar to those of Coloumbe and Lee (1995) and Lee and Co-
loumbe (1995) in so far as the convergence hypothesis is concerned. This
similarity isstriking when we note the fact that our economicindicator and, more
importantly, our testing methodol ogy are quite different. However, the estimated
speeds of adjustment in this study seem to be much faster than those found in
their studies. In other words, wages per unit of paid worker seem to converge
faster than various measures of per capitaincome and output used by them. The
higher speed of adjustment of wages found in this study can be partly due to the
fact that we have employed time series data while their study used panel data.
Furthermore, the speed of convergence may be related to the economic indicator
used. We used wages per unit of paid worker while they used various measures
of per capitaincome and output. In their study, Lee and Coulombe (1995) found
that the speed of convergence increased as they moved from aper capitabasisto
a per worker basis, and from a per worker basis to a per hour basis. Needless to
say, further research is needed. Such work can combine time series and cross-
section datato shed morelight on the interregional wage and output adjustments
in Canada.
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