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Background 

n  Since the late 1970s, income and earnings inequality has increased 
substantially in Canada and many other countries, albeit with 
differences in timing and magnitude 

n  At the same time, median incomes stagnated, at least in Canada 
and the United States 

n  Despite a lot of talk about inequality lately, some existing evidence 
(e.g. Fortin et al. 2012 and Veall 2012) suggests that inequality has 
been relatively more stable over the last 10-15 years 
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Background 

n  Most studies have focused on national trends, but there is evidence 
of important differences across provinces: 
q  Veall (2012) shows that the concentration of income at the top 

end (top 1 %) has increased more in BC, Alberta and Ontario 
than in other provinces 

q  Green and Sand (2013) and Marchand (2013) show that the 
energy boom in Western Canada had a large impact on wages 
and earnings 



Goal of the Paper 
n  Take a fresh look at recent wage inequality trends using recent data 

from the Labour Force Survey (LFS) 
q  Large samples well suited to a more detailed regional analysis 
q  Collects wage & earnings data each month since January 1997 
q  Timely release of public use data files  
q  Consistent data collection over time (unlike Census vs 2011 

NHS) 
n  Focus on differences across provinces 
n  Seek to explain the source of these differences 

q  Changes in the minimum wage 
q  Boom in the extractive resources sector in Alberta, 

Saskatchewan, and Newfoundland 

 



Main Findings 
n  Most of the relative growth of wages at the bottom end is linked to 

changes in the minimum wage 
q  Explains away polarization in the bottom end 
q  For all of Canada wage growth similar up to about the 60th 

percentile after controlling for this 

n  A large part of the diverging trends across provinces is linked to the 
extractive resources boom 

n  The boom also contributes to a decline in inequality as less 
educated workers are the main benefactors. 

n  Little noticeable impact of the 2008-09 recession (no decline in real 
wages) 



Plan of the Presentation 

1)  Data and descriptive statistics 
q  Basic trends at the national and provincial level 
q  Between-groups log wage gaps 

2)  The minimum wage and changes at the bottom end 
q  Use a Lee (1999) type approach to estimate the effect of the 

minimum wage on the wage distribution 
q  Use the estimates to compute some counterfactual distributions  

3)  Extractive resources sector and interprovincial trends 
q  Composition effects vs spillovers 
q  Impact on both the level of wages and inequality 



Data from the LFS 

n  About 100,000 respondents per month 
q  Followed for six months 

n  Questions about wages, union status, firm size, etc. introduced in 
1997 

n  Earnings not available for self-employed workers 
n  Sample size: close to 10 million observations for wage and salary 

workers age 15 to 64 for 1997 to 2012 
n  Some of the analysis will start in 1999 because of a change in 

industry classification between 1998 and 1999 
n  We look at hourly wages, but similar trends in weekly earnings 



  National Trends 

n  Start with relative trends in 10th, 50th , and 90th percentile 
n  Allows us to distinguish changes in upper end inequality (differences 

in between the 90th  and 50th percentiles) from lower end changes 
(differences in between the 50th  and 10th percentiles)  
q  Shows that the 90th percentile has grown faster than the 10th or 

50th 
q  The 10th or 50th remained relatively constant in real terms until 

2006 
q  Except for women, for whom there was a substantial expansion 

of the 50-10 gap between 1997 and the mid-2000s, though the 
10th percentile catches up by 2012 
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  National Trends 

n  Then we move to changes in log hourly wage differentials for each 
of 3 five year periods to check whether there might be some 
interesting patterns at other vingtiles 
q  2000 (1998-2002)  
q  2005 (2003-2007) 
q  2010 (2008-2012) 
 

n  We find that inequality at the top end increased more sharply in the 
2000-2005, and more modestly from 2005-2010 

n  Whereas the very bottom (5th percentile) swings down and up, 
possibly in responses to changes in minimum wages 

Early 2000s 

Late 2000s 
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  National Trends 

n  We find some evidence of polarization, more wage growth at the 
bottom of the distribution than in the middle, from the 50-60th 
percentile to the 20-30th   

n  But it is even larger at the very bottom 5-10th percentile 
n  Moreover, it is taken place in the 2005-2010 period (when minimum 

wages increased in most provinces) 



Other Dimensions of Inequality 

n  We  study the university – high school gap, the age gap, and the 
gender gap which are three sources of between-group wage 
inequality.  

n  The gaps are obtained by running a standard Mincer regression of 
log wages on a set of age (ten age groups going from 15-19 to 
60-64), education (seven categories), gender, and year dummies for 
each of the three periods.  

n  The year dummies are included to control for differences in average 
real wages within each five-year period.  



Other Dimensions of Inequality 

n  Returns to 
education 
declined after 
increasing in 
the 1980s and 
1990s 

n  Age/experience 
gap declining.  

n  The gender gap 
kept declining 
but remains 
large 

1998-‐2002 2003-‐2007 2008-‐2012 Change

Canada 0.364 0.352 0.336 -‐0.028
	  Men 0.302 0.288 0.279 -‐0.023
	  Women 0.415 0.404 0.384 -‐0.031

Canada 0.270 0.242 0.217 -‐0.053
	  Men 0.324 0.281 0.254 -‐0.070
	  Women 0.220 0.212 0.188 -‐0.032

Canada 0.225 0.198 0.178 -‐0.047

A.	  University	  -‐	  High	  School	  Gap

B.	  Age	  45-‐49	  -‐	  Age	  25-‐29	  gap

C.	  Gender	  gap



Provincial trends 

n  Next we look at province-level trends 
n  Start with trends in median wages 

q  These are shown in levels (real dollars $1997) and illustrate 
convergence across provinces 
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Provincial trends 

n  Then we move to inequality  and  show relative trends in 10th, 50th , 
and 90th percentile) 

n  Real wage growth in quite limited in the three most populous 
provinces, Quebec, Ontario and British Columbia 
q  Except for the 90th percentile which grew by 14 percent in Ontario 

and 10 percent in British Columbia 
q  So that Ontario is the province with the largest increase in 

inequality at the top end, followed by BC 
n  In Alberta, all three percentiles experienced similar wage growth 

q  The case of the “resource boom lifting all boats” 
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§  In many provinces, there is more wage growth at the 10th percentile 
than at the 50th! 

§  Could minimum wages be implicated? 



Other Dimensions of Inequality 

n  Returns to education declined most in provinces that experienced 
resource boom 

Provinces 1998-‐2002 2003-‐2007 2008-‐2012 Change
	  Nfld 0.573 0.587 0.563 -‐0.010
	  PEI 0.428 0.428 0.434 0.006
	  NS 0.384 0.406 0.387 0.003
	  NB 0.482 0.468 0.443 -‐0.039
	  Quebec 0.411 0.404 0.374 -‐0.037
	  Ontario 0.355 0.342 0.348 -‐0.007
	  Manitoba 0.331 0.333 0.308 -‐0.023
	  Saskatchewan 0.380 0.367 0.331 -‐0.049
	  Alberta 0.371 0.335 0.298 -‐0.073
	  BC 0.264 0.262 0.240 -‐0.024

A.	  University	  -‐	  High	  School	  Gap



Provinces 1998-‐2002 2003-‐2007 2008-‐2012 Change
	  Nfld 0.310 0.285 0.187 -‐0.123
	  PEI 0.268 0.243 0.226 -‐0.042
	  NS 0.311 0.267 0.226 -‐0.085
	  NB 0.267 0.227 0.192 -‐0.075
	  Quebec 0.294 0.244 0.203 -‐0.091
	  Ontario 0.262 0.251 0.250 -‐0.012
	  Manitoba 0.276 0.236 0.207 -‐0.069
	  Saskatchewan 0.252 0.237 0.170 -‐0.082
	  Alberta 0.240 0.219 0.212 -‐0.028
	  BC 0.265 0.238 0.212 -‐0.053

B.	  Age	  45-‐49	  -‐	  Age	  25-‐29	  gap

Other Dimensions of Inequality 

n  Contrary to popular belief, younger workers have made some gains 
relative to prime age workers.   

n  The age gap has started declining since the mid-1990s!  



Provinces 1998-‐2002 2003-‐2007 2008-‐2012 Change
	  Nfld 0.279 0.246 0.209 -‐0.070
	  PEI 0.133 0.107 0.087 -‐0.046
	  NS 0.230 0.203 0.162 -‐0.068
	  NB 0.251 0.196 0.176 -‐0.075
	  Quebec 0.204 0.172 0.152 -‐0.052
	  Ontario 0.220 0.197 0.168 -‐0.052
	  Manitoba 0.236 0.169 0.150 -‐0.086
	  Saskatchewan 0.259 0.220 0.212 -‐0.047
	  Alberta 0.288 0.265 0.246 -‐0.042
	  BC 0.207 0.195 0.201 -‐0.006

C.	  Gender	  gap
Other Dimensions of Inequality 

n  The largest gender pay gaps are in the resource intensive provinces    
n  The provinces with private sector pay equity (QC and ON) do not 

necessarily have the smallest gender pay gap.   



Minimum Wages 

n  A quick look at the trend in the 10th percentile in different provinces  
suggests a possible connection with the evolution of minimum 
wages, which are set at the provincial level.  

n  There was a marked decline in the real value of its minimum wage 
between 2002 and 2011 in British Columbia,  
q  the only province where the 10th percentile was mostly stagnant 

throughout the sample period.  
n  The Atlantic Provinces, Manitoba and Saskatchewan all 

experienced a clear increase in their real minimum wages after 2005 
q  All these provinces saw dramatic growth at the 10th percentile 

during that period. 
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Minimum wage 

n  One potential explanation for the increase in wages at the bottom 
end in many provinces is the growth in the minimum wage since 
about 2006 

n  We investigate this using Lee (1999) approach to capture possible 
spillover effects.  

n  Lee argues that the difference between a given wage percentile and 
the median should be a convex function gq of  the relative minimum 
wage (MWit - wit

.5)  
(wit

q – wit
.5) = gq (MWit - wit

.5)  

n  If there is no relationship, the gq should be flat,  
n  If the minimum wage as some bite, it should follow the 45o line      
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n  We run a regression of relative wage percentiles (e.g. 10th relative to 
the median) on the relative value of the minimum wage in province i 
at time t: 

       (wit
q – wit

.5) = aq (MWit - wit
.5) + bq (MWit - wit

.5)2   
                                            + ci

q t + θi
q + λt

q + εit
q,             (2) 

q  We include a full set of year and province dummies, as well as a set 
of province-specific linear trends. 

q  In practice, wit
.5 is replaced by (wit

.45+wit
.55)/2 to minimize 

measurement error issues. 

Minimum wage 



Table 3: Estimated effect of the minimum wage on various wage percentiles	  

Wage percentile:	   5th	    	   10th 	    	   15th	    	   20th	    	   25th	    	  

A. Linear 
specification	  

Rel. min. wage	   0.673	   0.312	   0.084	   0.003	   -0.041	  
(0.071)	   (0.045)	   (0.033)	   (0.077)	   (0.042)	  

B. Quadratic specification	  

Rel. min. wage	   3.489	   1.497	   1.205	   0.407	   0.730	  
(1.475)	   (0.875)	   (0.335)	   (0.975)	   (0.422)	  

Rel. mw squared	   1.700	   0.715	   0.677	   0.244	   0.465	  
(0.881)	   (0.526)	   (0.207)	   (0.579)	   (0.253)	  

Joint test (p-value)	   0.0000	   0.0001	   0.0049	   0.9146	   0.1640	  



Policy Counterfactuals 

n  How much of the changes at the bottom of the wage distribution are 
linked to changes in the real value of the minimum wage? 

n  To construct counterfactual wage percentiles, we fix the relative 
minimum wage (relative to the median) to its average value of -0.8 
(in logs), which corresponds to a ratio of 45%, a relatively high 
minimum wage.  

n  We compute the counterfactual wage percentiles by replacing the 
actual relative minimum wage by this average value of -0.8 (0.64 for 
the squared term), 

      𝑤↓𝑖𝑡  q = wit
q + 𝑎 q [-0.80 –(MWit - wit

.5)] + 𝑏 q  [0.64 -(MWit - wit
.5)]2  

                                                                                                 (3)                          
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§  When we hold the relative minimum wage constant, the 
counterfactual10th percentile more closely follows the rest of the 
distribution! 
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Conclusion -1 

n  Changes in minimum wages explain why wages at the very bottom 
(e.g. the 10th percentile) grew more than in the middle of the 
distribution over the last 10-15 years.  

n  Most provinces have increased their minimum wages substantially 
since about 2005, and changes in (province-level) wages at the 
bottom of the wage distribution are closely connected to changes in 
provincial minimum wages.  

n  Effects are substantial enough to account for any wage polarization 
over the period. 



Extractive Resources Industries 

n  Another striking fact is that Alberta, Saskatchewan, and 
Newfoundland have experienced much more real wage growth than 
other provinces. 

n  These provinces have little in common (especially Nfld) except for 
the fact extractive resources industries (mining and oil and gas 
extraction) have grown much more there than elsewhere. 

n  Could this explain the differences across provinces? 
n  How about the fraction of workers employers in extractive resource 

industries? 



Possible Channels 

n  Composition effects 
q  Jobs in extractive resources have a large wage premium. 

So more of these jobs increase average wages.  
q  Can be assessed doing a Oaxaca decomposition. 

n  Spillover effects / externalities 
q  The resource boom may also have spillover effects on 

other sectors: construction, local services, etc. 
q  Have to take a more aggregate approach to assess the 

importance of these effects 



Composition effects Coefficient %	  in	  industry Coefficient %	  in	  industry

Agriculture -‐0.250 0.89 Transportation	  Equipment	  Manuf 0.136 2.10
Forestry	  and	  Logging 0.089 0.37 Furniture	  and	  Related	  Product	  Manuf -‐0.157 0.69
Fishing,	  Hunting	  and	  Trapping -‐0.119 0.07 Miscellaneous	  Manufacturing -‐0.078 0.59
Mining	  and	  Oil	  &	  Gas	  Extraction 0.270 1.50 Wholesale	  Trade -‐-‐-‐ 3.69
Utilities 0.313 0.98 Retail	  Trade -‐0.215 12.64
Prime	  Contracting 0.103 2.06 Transportation 0.007 4.55
Trade	  Contracting 0.099 3.18 Wharehousing	  and	  Storage -‐0.084 0.28
Food,	  Bever.	  and	  Tobacco	  Manuf -‐0.054 2.06 Finance 0.144 3.22
Textile	  Mills	  &	  Textile	  Product	  Mills -‐0.149 0.24 Insurance	  Carriers	  &	  Related	  Financial 0.158 1.51
Clothing	  Manufacturing	  &	  Leather -‐0.264 0.53 Real	  Estate -‐0.114 0.88
Wood	  Product	  Manufacturing -‐0.001 1.05 Rental	  &	  Leasing	  Services -‐0.144 0.44
Paper	  Manufacturing 0.182 0.70 Prof,	  Scientific	  and	  Tech	  Services 0.159 5.28
Printing	  and	  Related	  Support	  Activities -‐0.014 0.63 Management	  &	  Administrative	  Support -‐0.199 3.46
Petroleum	  and	  Coal	  Products	  Manuf 0.306 0.13 Educational	  Services 0.152 7.74
Chemical	  Manufacturing 0.135 0.81 Health	  Care	  and	  Social	  Assistance 0.098 11.46
Plastics	  and	  Rubber	  Products	  Manuf -‐0.035 0.85 Information,	  Culture	  and	  Recreation 0.021 4.54
Non-‐Metallic	  Mineral	  Product	  Manuf 0.026 0.39 Accommodation	  and	  Food	  Services -‐0.287 6.86
Primary	  Metal	  Manufacturing 0.173 0.63 Other	  Services -‐0.146 3.56
Fabricated	  Metal	  Product	  Manuf 0.013 1.15 Federal	  Government	   0.272 2.40
Machinery	  Manufacturing 0.051 0.87 Provincial	  and	  Territorial	  Govt 0.242 1.83
Computer	  &	  Electronic	  Product	  Manuf 0.113 0.81 Local,	  Municipal	  &	  Regional	  Govt 0.181 2.03
Electrical	  Equipment	  &	  Appliance	  Manuf 0.012 0.36

Note:	  OLS	  estimates	  from	  a	  model	  that	  also	  includes	  provincial-‐specific	  year	  effects	  and	  a	  full	  set	  of	  age	  *	  education	  *	  gender
dummies.	  Estimated	  using	  a	  sample	  of	  8,729,724	  observations	  from	  the	  1999-‐2012	  Labour	  Force	  Survey.

Table	  4:	  Industry	  wage	  differentials
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Composition effects 

n  We do find a substantial industry premium in extractive resources is 
large (27 percent),  

n  But multiplying this by the increase in the fraction of workers in the 
sector yields a small number. 

n  Employment increase of 3-4 percentage points in AB, SK, and NFLD  
Ø   0.27 x .035 is about 1 percentage point increase in wages 

n  We perform some formal decompositions of selected provinces vs 
Ontario to assess this effect  



Composition effects 

n  We compute unadjusted differences in mean wages relative to 
Ontario (solid line) normalized to zero in 1999 

n  Then we report estimated province x year effects in the regression, 
after adjusting wages for demographics, industry dummies, and 
occupation dummies in turn 
q  Adjusting for demographics and occupation does relatively little 
q  Adjusting for industry composition explains a small fraction of 

wage growth as the adjusted wages (dashed line) get a little 
closer to zero 

q  But it is very small: It accounts for 0.5, 2.0, and 1.0 percentage 
points of average wage growth in Newfoundland, Saskatchewan 
and Alberta, respectively (very close to our back of the envelope 
calculation) 
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Spillover effects 

n  Spillover effects can arise from increases in product/services 
demand 

n  Using detailed regional data (at the Census division level) from 
Western Canada and comparing divisions which derive 10% or more 
of their total earnings from the energy extraction sector to others for 
which it is lower, Marchand (2013) finds indirect impacts on other 
industries  

n  He finds that the largest magnitude of spillovers due to the boom in 
energy extraction accruing to the service sector, followed by 
construction, and then retail trade.  



Spillover effects 

n  Spillover effects can also arise from labour demand competition 
n  Beaudry, Green, and Sand (2012) show that an aggregate “good 

jobs” index which captures changes in the industrial structure of 
employment biased towards high-paying jobs have large spillover 
effect.  

n  They found a coefficient on this “good job” index is roughly equal to 
3, suggesting large spillover effects in the labour market. 



Spillover effects 

n  We assess these effects using province-level regressions (with 
province-year fixed-effects): 

         𝑤 it = α + β Dit + θi + λt + εit                (4) 

where 𝑤 it is the average wage in province i in year t, adjusted  for 
composition effects linked to industry and demographics  
and Dit is either  
Ø  an aggregate industry wage premium index computed as a 

weighted average of the industry wage premia from Table 4, 
using employment shares in province i and year t as weights 

Ø  the fraction of employment (share) in extractive resource 
industries  



Effects of Demand Shocks on Average (Adjusted) 
Provincial Wages 

All
HS	  and	  less Some	  PS University HS	  and	  less Some	  PS University

A.	  Industry	  premium	  only
Industry	  premium 4.266 4.928 4.321 2.646 5.006 3.703 3.670

(1.461) (1.543) (1.431) (1.264) (1.584) (1.711) (1.451)
B.	  Extractive	  industries	  share	  only
Extractive	  ressources 4.849 5.423 5.002 4.038 4.931 4.762 3.425
	  share (0.883) (0.936) (0.837) (1.136) (1.117) (0.917) (0.982)
C.	  Both	  industry	  premium	  and	  extractive	  share
Industry	  premium 1.901 2.323 1.862 0.454 2.767 1.261 2.163

(1.112) (0.839) (0.807) (1.345) (1.376) (1.410) (1.312)
Extractive	  ressources 4.182 4.608 4.349 3.879 3.960 4.319 2.667
	  share (0.961) (0.709) (0.746) (1.378) (1.303) (1.082) (0.985)

Men	  only Women	  only
Table	  5:	  Regression	  models	  with	  province-‐level	  industry	  shares



Spillover effects 

n  Our approach based on province-level regressions shows very 
substantial impact of the resource boom  

n  Our results also show that the resource boom has a large impact  on 
less educated workers and on women. 

n  With its large impact on the lower part of the distribution, it thus 
contributed to a decline in inequality within the affected provinces. 



Spillover effects 

n  Concerns: our results may suffer from potential endogeneity biases 
q  although  Beaudry, Green, and Sand (2012) show that the use of 

a Bartik instrument does not alter their results 
q  endogeneity issue is less of a concern in the case of the ER 

sector which depends on local resources, especially for Nfld  
q  the ER may be generating a large rent that can only be 

dissipated locally since the necessary capital investments are 
less mobile. 

n  Nevertheless, we check that our results are not spurious by verifying 
whether industry shares have a true effect on wages re-estimating 
equation (4) with each industry share as demand shock Dit .  

n  We find that ER has the largest effect, the only one that remains 
significant when province-specific trends are added to the 
regression  
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A. Without Province Trends
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B. With Province Trends



Factors Accounting for Interprovincial Differences 

n  Using the estimates reported in Table 5, we look at how much of the 
interprovincial differences in average wage growth can be 
accounted by the various explanations discussed above.  

n  We estimate various versions of equation (4), including province-
specific linear trends with Ontario as the base, and using it to 
compute several counterfactuals of the cumulative wage growth 
between 1999 and 2012.   



Factors Accounting for Interprovincial Differences 

Unadjusted Adjusted	  for (2)	  plus	   (2)	  plus	   (3)	  and	  (4)	  
demographics aggr.	  ind. share	  extr. together
and	  industry premium resources

(1) (2) (3) (4) (5)

Newfoundland 20.8 21.4 19.4 8.8 9.6
PEI 12.3 10.9 4.8 7.8 5.5
Nova	  Scotia 10.7 11.7 9.1 12.6 11.3
New	  Brunswick 8.1 7.9 3.7 6.1 4.5
Quebec 0.4 1.5 -‐0.5 0.8 0.0
Ontario -‐-‐-‐ -‐-‐-‐ -‐-‐-‐ -‐-‐-‐ -‐-‐-‐
Manitoba 7.9 8.0 4.7 8.0 6.5
Saskatchewan 20.1 19.7 12.2 9.0 7.2
Alberta 21.9 21.3 15.7 7.4 6.9
British	  Columbia -‐3.9 -‐2.4 -‐3.2 -‐5.7 -‐5.6

Table	  6:	  Trend	  in	  mean	  wages	  relative	  to	  Ontario,	  1999	  to	  2012



Factors Accounting for Interprovincial Differences 

n  The third major fact documented above is that inequality and the 
return to education declined faster in some provinces than others. 

n  In particular, the university-high school gap generally declined faster 
in Alberta and Saskatchewan than in other provinces. 

n  Can the resource boom be implicated there as well? 
n  We use the same strategy as in Table 6, and find both men and 

women in Alberta and Saskatchewan, about 3-4 percentage points 
of the decline in the university-high school can be accounted by the 
growth in the ER sector.  



   
 

 
  

Adjusted	  for (1)	  plus	   Adjusted	  for (3)	  plus	  
demographics share	  extr. demographics share	  extr.
and	  industry resources and	  industry resources

(1) (2) (3) (2)

Newfoundland 2.7 6.3 -‐6.7 -‐2.8
PEI -‐1.0 -‐0.1 1.6 2.6
Nova	  Scotia 0.5 0.3 -‐3.6 -‐3.8
New	  Brunswick -‐2.8 -‐2.3 -‐3.8 -‐3.2
Quebec -‐4.5 -‐4.3 -‐3.3 -‐3.1
Ontario -‐-‐-‐ -‐-‐-‐ -‐-‐-‐ -‐-‐-‐
Manitoba -‐5.9 -‐5.9 -‐2.0 -‐2.0
Saskatchewan -‐8.5 -‐5.5 -‐1.3 2.1
Alberta -‐11.3 -‐7.4 -‐8.2 -‐3.9
British	  Columbia 1.5 2.4 -‐0.6 0.4

Men Women

Table	  7:	  Trend	  in	  university-‐high	  school	  wage	  gap	  relative	  to	  Ontario,	  1999-‐2012



Conclusion -2 

n  The dominant trend  across provinces is the much faster wage 
growth in Newfoundland, Saskatchewan, and Alberta than in other 
provinces since the late 1990s.  

n  Using Ontario as a benchmark, average wages have grown by 20 
percentage points more in these three provinces. 

n  The resource boom appears to have “lifted all boats” (including less 
educated workers and women) and contributed to a small decline in 
inequality in Alberta and Saskatchewan.  



Thank you! 
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