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Abstract 
 
We investigate the extent to which accreditation requirements influence the speed of 
adjustment in the markets for eight building trades in 20 Canadian cities over the period 
1971-2004.  This work is intended to improve our understanding of how labour market 
institutions and regulations may impede adjustment in the markets for skilled labour, and 
therefore lead to persistent skills imbalances.  Overall, for the eight building trades that 
we consider, we find that labour market adjustments are fast enough to cast doubt on 
characterizations of markets for skilled labour in Canada as “inflexible".  We find some 
evidence that apprenticeship programs with longer work experience requirements are 
associated with slower labour market adjustment.  On the other hand we find that longer 
periods of formal training and higher education requirements for entry into an 
apprenticeship program are associated with quicker labour market adjustment. 
 

Résumé 
 
Les auteurs examinent la mesure dans laquelle les conditions d’agrément influent sur la 
vitesse d’adaptation sur les marchés dans le cas de huit métiers de la construction dans 20 
villes canadiennes pour la période de 1971 à 2004. L’étude vise à nous aider à mieux 
comprendre la façon dont la réglementation et les autorités responsables du marché du 
travail peuvent entraver l’adaptation sur les marchés de la main-d’œuvre spécialisée et 
mener ainsi à des déséquilibres permanents en matière de main-d’œuvre spécialisée. Dans 
l’ensemble, pour les huit métiers de la construction étudiés, les auteurs ont constaté que le 
rythme d’adaptation sur les marchés du travail est suffisamment rapide pour leur 
permettre de douter du « manque de souplesse » que l’on attribue aux marchés de la 
main-d’œuvre spécialisée au Canada. Les auteurs ont observé que les programmes 
d’apprentissage exigeant une expérience de travail plus longue sont liés à une adaptation 
plus lente sur le marché du travail. Par contre, ils ont constaté que des périodes plus 
longues de formation officielle et des critères d’admission à un programme 
d’apprentissage plus élevés en matière de scolarité sont liés à une adaptation plus rapide 
sur le marché du travail. 
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1 Introduction

The request for proposals (RFP) “Adjustments in Markets for Skilled Workers in Canada”

calls for a study of institutional and regulatory barriers to such adjustment at sectoral and

regional levels. The RFP identifies that “we need better understanding of how institutions

and regulations may impede adjustment in these markets, which may lead to persistent skills

imbalances.” This project is intended to develop our understanding of the extent to which

accreditation requirements can influence adjustment in local labour markets. Emphasizing

the importance of this subject, a recent OECD (2004) report asserts that:

“The coexistence of high unemployment rates and vacancy rates with regards to
skilled workers indicates the allocational problems in the Canadian educational
system.... labour market adjustment mechanisms have been generally slow to
respond to rising skills shortages through higher wages, on-the-job-training or
higher mobility.” (2004, p9)

In the paper we investigate the extent to which accreditation requirements may be re-

sponsible for this perceived poor speed of adjustment in the markets for skilled labour in

Canada. To understand labour market adjustment, we need to develop our understanding of

the signals to which workers respond and the influence of institutions, regulations and poli-

cies on the speed of labour market adjustment. We estimate measures of the speed of labour

market adjustment for 8 building trades in 20 Canadian cities for the period 1971-2004.

We then investigate the extent to which the differences in these speeds of adjustment are

related to differences in accreditation requirements and differences in the transferability of

accreditation between locations. In particular we ask whether we see slower speeds of adjust-

ment in the provinces and trades in which accreditation is more costly (for example, through

longer apprenticeships or a higher education requirements). We also ask whether provinces

which have greater restrictions on the transferability of accreditation from other jurisdictions

exhibit slower labour market adjustment in the markets for these building trades.1

1This paper builds on our recent work, Coe and Emery (2004), which suggests that Canada’s ur-
ban/provincial labour markets for several building trades are integrated but the way that these labour
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The speed of adjustment in real wages following shocks to the labour market is an ag-

gregate measure of market responses. It does not distinguish between supply changes due

to changes in “births” (new tradespeople in the province through training), or to changes

in migration (reallocations of existing supplies of skilled workers across provinces). Never-

theless, this measure represents an appropriate focus as provincial governments in Canada

are promoting the combination of increased investment in skills training and reducing bar-

riers to interprovincial mobility to meet labour market needs for skilled workers.2 The 1985

Macdonald Commission recommended retraining for unemployed workers and support for

migration of labour as part of the Canadian strategy for reducing aggregate unemployment

in Canada.3 Further, to the extent that skills shortages do not characterize all provincial

labour markets, there is a view that needs for skilled workers in Canada can be met by

encouraging inter-provincial migration.4

We focus our analysis on construction trades since we believe that their markets are

representative of Canadian markets for skilled labour and have several advantages for an

empirical study. First, there is still debate as to what defines labour as skilled labour. Is

skill defined by the type of education, the years of education, the actual skill set of the worker,

or the holding of a formal credential? In Canada, the workers in the construction trades

have their skills defined by their training and the occupational competencies that must be

markets adjust to labour demand shocks changed some time after 1950. While real wages adjusted in re-
sponse to changes in labour supply and demand across the country over the first half of the century, since
1970 real wages show less of a tendency to adjust in response to shocks in the regional labour markets char-
acterized by high unemployment. In these markets, labour market adjustment is more apparent in provincial
unemployment rates.

2For example, see the Government of Alberta’s Labour Force Planning Committee, “Prepared for Growth:
Building Albertas Labour Supply, (2001, p7). Also Hirsch (2004) reports that industry associations in western
Canada believe that training programs in the west will not be able to produce a sufficient number of skilled
workers to meet future labour demand. Experience in Alberta and British Columbia has shown that in-
migration of skilled workers has been important for increasing the supply of skills in those provinces.

3The 1985 Macdonald Commission recommended the Transitional Adjustment Assistance Program that
was to include mobility grants, portable wage subsidies and funding for on the job training programs to
enhance the efficiency of labour market adjustment.

4Gingras and Roy (2000) find that there is no reason to believe that Canada has an aggregate shortage
of skilled labour.
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demonstrated at the end of that training period. Second, there is variation in the certification

requirements for the construction trades across provinces and training opportunities through

apprenticeship are decentralized. We are able to exploit this cross-sectional variation and

ask whether it is related to the speed of labour market adjustment. Finally, as we discuss

below, the markets for the skilled building trades can be expected to have varying degrees

decentralized/competitive demand across locations and trades.

To our knowledge, there are few studies of this kind for Canada. Most of the existing

literature on labour market adjustment in Canada has focused on the role of public policies

such as UI/EI in discouraging labour mobility in response to employment shocks, or the role

of unions and minimum wage policies in causing wage rigidity that impedes efficient labour

market operations. Much of this work, however, deals with the relative decline of unskilled

labour and/or labour market adjustment via the reallocation of workers from declining to

emerging sectors. While it may indirectly speak to the incentives for unskilled workers to

acquire training, this literature does not directly address the adjustments in labour markets

for skilled workers. Sectoral studies of labour market adjustment typically focus on the

relationship between the supply of the skill in question and formal training arrangements

while remaining silent on the role of inter-provincial migration of skilled workers. The policy

and economics literatures that deal with adjustment across regional labour markets focus

on aggregate labour market outcomes and pay less attention to specific occupations, skills

or sectors.5 Finally, studies that examine the mobility of skilled workers either focus on

5See, for example, Courchene (1981) who highlights the role of Canadian policies like unemployment
insurance in reducing the degree of inter-regional labour mobility or Coulombe (1999) who argues that
federal transfer payments, by enriching the levels of public goods and services in lower productivity Canadian
regions, reduce the incentive for workers with high levels of human capital to move. See Stanford (2000,
pages S40-S41) for a dissenting view. These authors presume that institutions, regulation and policies have
undermined the integration of regional labour markets in Canada but they do not provide direct evidence to
support this belief. Vanderkamp (1986) and Kuhn (2000) address the issue of labour market flexibility and
the performance of labour market outcomes at the national level. For example, Kuhn (2000) describes the
“eurosclerosis” hypothesis for Canadian labour market inflexibility where government and union interventions
in the labour market result in employment protection laws and other restrictions on firms hiring and firing
workers that result in an inflexible labour market. Kuhn concludes, however, that employment protection
laws and minimum wage levels have not been an important cause of Canadian labour market inflexibility.
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numbers of migrants with a particular level of education or numbers of migrants with a

particular high skill occupation like doctors or nurses. These studies pay less attention to

the transferability of qualifications across provinces and cannot provide much information on

the dynamics of labour force adjustment. They are largely useful for identifying the direction

of labour movement over time but not the character of the long run equilibrium distribution

of skilled labour across provinces.

2 Adjustment in Markets for Skilled Labour in Canada

and the Importance of Inter-Provincial Mobility

Labour market adjustments for skilled workers can be thought of as having two principal

channels through which the supply of skilled labour responds to changes in demand. First,

increased demand for skilled workers as signaled by higher wage premiums for occupations

requiring those skills can induce unskilled workers (or other skilled workers) to invest in

acquiring the skills in higher demand. Second, workers who possess the skills in demand but

who live external to the labour market where the positive labour demand shock has taken

place may choose to migrate to that labour market. Skilled migrants may be international

or intra-national. It is likely that the migration response to a positive demand shock for

skilled workers could be more rapid than the new investment response particularly where

accreditation requirements are high.6

There are a number of recent studies that argue that impediments to the mobility of

Stanford (2000) also focuses on the issue of labour market flexibility and aggregate labour market outcomes.
Clemens et al (2004) compare aggregate labour market outcomes and measures of labour market flexibility
across provinces. Di Tella and MacCulloch (2005) examine labor market outcomes in European labor markets
and the relationship to measures of labor market flexibility.

6For example, suppose that the demand for construction electricians in Ontario increases. As an appren-
ticeship involves 5 years of work experience in addition to formal training, it may well be the case that most
of the increased demand for construction electricians in Ontario would be met through migration responses.
In this instance, the biggest impediment to adjustments in labour markets for skilled workers would be the
lack of recognition of credentials across provinces and other barriers to licensure.

6



skilled labour contributes to poor labour market adjustment in Canada. Gunderson (1994)

identifies several forms of barriers to labour movement between provinces including restric-

tive trade licences that specify that a professional must have trained in a province to practice

there, procurement policies that lead to the hiring of local labour over out-of-province labour,

and unemployment insurance which creates artificial incentives for labour to remain in de-

pressed areas. Gunderson argues that these barriers to labour mobility have immediate costs

and long term consequences. By preventing workers from moving to better quality jobs these

barriers diminish the incentive to accumulate skills and training. Clemens et al. (2004) argue

that with the exception of Alberta, provincial labour markets in Canada are inflexible which

prevents Canadian workers from shifting their labour supply to endeavors that provide the

greatest return or benefit.

Watt and Bloom (2000) identify the provincially-based system of credentialing and licens-

ing as a potential barrier to mobility for skilled workers that would undermine the efficient

employment of workers in the Canadian labour market:

“As education is a provincial responsibility, there are challenges in improving the
interprovincial portability of credentials between Canadian institutions of higher
learning. In the world of work, some 50 professional and technical occupations
are governed through self-regulating colleges on a provincial basis. In addition, 20
trades are subject to a system of mandatory provincial licensing. About a fifth of
the Canadian workforce is employed in these regulated occupations.” (2000,p14)

An OECD (2004) report alleges that Canada’s decentralized system of governance lowers

worker mobility since it has allowed for differences across provinces in regulations, standards

and licenses for workers. The report suggests that the presence of provincial licensing and

certification requirements has limited the geographic mobility of the 15% to 20% of the

workforce engaged in regulated trades and led to the artificial fragmentation of Canadian

labour markets. Similarly, Lyons, Randhawa and Paulson (1991) see Canada’s decentral-

ized system of vocational education as undermining the development of Canada’s supply of

skilled labour. They have suggested that Canada should move towards a national system
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for vocational education.

This characterization of the Canadian labour markets has weakened over the last decade

as the 1994 Agreement on Internal Trade included a labour mobility chapter that called

for harmonization of national occupational standards across provinces. A 2001 Human Re-

sources and Skills Development Canada (2001) report indicates that all remaining restrictions

on interprovincial migration were removed. It goes onto report that 97% of regulated pro-

fessional workers are now benefiting from mutual recognition agreements where professional

qualifications granted in a given province are recognized nationwide. However, the OECD

(2004) report offers a cautionary note for Canada as it suggests that mutual recognition

programmes may be difficult to enforce. The report also recommends that

“ .... programmes to increase the accreditation and portability of training and
other learning should be accelerated to enhance the mobility of skilled workers
and the flexibility of the labour market in responding to changing skill needs.”
[19, p15]

3 Training Opportunities, Interprovincial Barriers to

Mobility and the Construction Trades

Expansion of training opportunities as a strategy on its own, is not likely to be sufficient

to meet demands for skilled workers in Canada. For example, the number of registered

apprentices in building trades in Canada increased from 38,000 in 1994 to 50,000 in 2002.

However, in 2001 the number of building trade apprentices was only equal to 5 percent of the

879,000 experienced workers over 15 years of age working in construction. As apprenticeship

programs can take 2 to 5 years to complete, it is unlikely the these numbers such as these will

generate significant increases in the number of skilled tradespeople working in construction.

In addition, the large expansion in apprenticeship training registrations since 1994 has

not produced a growing number of persons completing apprenticeship programs. In 2001,
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there were only 2100 completions from apprenticeship programs in the building trades, lower

than the number of completed apprenticeships of 2405 in 1994. The ratio of completed ap-

prenticeships to the number of individuals registered in building trades apprentice programs

fell from 8 percent in 1991 to 4 percent in 2002.7 This limited effect of expanding partici-

pation in skills training highlights the importance interprovincial migration as a channel for

labour market adjustment.

An important influence on labour market flexibility and adjustment is the existence

of interprovincial barriers to mobility. Examples of these kinds of barriers include resi-

dency requirements for workers, educational and language requirements, differential occu-

pational standards, certification, and registration across provinces. Provincial governments

have adopted occupational qualifications for licensing, certification or registration that dis-

criminate against skilled workers from outside the province (Gunderson 1994). Beaulieu

et al. (2002) summarize the provisions of Chapter 7 of the 1994 Agreement on Internal

Trade that are intended to enable any worker qualified for an occupation in one province

to have access to employment opportunities in that occupation in any other province. In

broad terms, the AIT prohibits residency requirements as a condition of employment, and

requires that provinces mutually recognize the occupational qualifications of workers from

other provinces and that the provinces harmonize occupational standards. The Labour Mo-

bility Coordinating Group (2001) states that the goal of the AIT Chapter 7 is to increase

the number of people licensed and registered based primarily on their competency to do the

job rather than on the province that they come from, and to eliminate the need for workers

to go through duplicative training and assessment.

Construction trades that are the focus of this paper are subject to regulation by provin-

7CANSIM II Tables 4770051 and 4770052. See also Statistics Canada, “Registered apprenticeship training
programs The Daily, December 17, 2004. A report published by Employment and Immigration Canada
concering occupations standards and certification in 1993 speculates that the long duration of apprenticeship
training discourages Canadians from pursuing careers in trades. The report suggests that the length of
training reflects the desire of unionized tradespeople to keep their wage premia high by restricting entry into
their trade.
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cial/territorial governments. Each province and territory establishes which trades will be

regulated, whether certification in the trade is compulsory or voluntary and what training is

required. Mobility of tradespeople across jurisdictions in Canada is encouraged by the Red

Seal endorsement of a tradespersons provincial/territorial certificate of qualification. The

Red Seal endorsement was introduced in 1958 and is available for 44 trades. It is intended

to be proof of competency in the defined trade and all jurisdictions participating in that

trade are to allow tradespersons with the endorsement to work in their trade without further

assessment (Labour Mobility Coordinating Group 2001, page 25).

The HRSDC’s “Work Destinations” website provides information for professional and

tradespeople considering moving within Canada. It notes that for all provinces tradespeople

with a Red Seal certificate are eligible to be employed in their trade as soon as they migrate

from elsewhere in Canada. For workers without Red Seal certification there are at least two

options; they may either write the Red Seal exam or receive apprenticeship credit for their

existing qualifications. For the Atlantic provinces of Newfoundland, Nova Scotia, Prince

Edward Island and New Brunswick there is a third possibility. For these provinces an

individual may be issued a certificate of qualification if his or her certificate was obtained

under similar requirements to those of the receiving province.

The Labour Mobility Coordinating Group (2001) reports that by 2001 the labour mobil-

ity provisions of the AIT were being implemented. All provinces but Quebec had committed

in 1999 to ensure full compliance with the labour mobility provisions of the AIT by July

1, 2001. As of 2001, 42 of 51 regulated occupations and the Red Seal trades had either

met, or made substantial progress, toward meeting their labour mobility obligations. On

the other hand, Beaulieu et al.(2002) suggest that the AIT provisions have not had a sub-

stantial impact on lowering interprovincial barriers to labour mobility, largely because the

provinces lack the will to implement the Agreement as it pertains to labour mobility, and

the provisions within the Agreement are not enforced. It has been possible for the provinces
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to do this due to ambiguity in Article 708 of the AIT as to what is included and due to the

conflicting influence of Article 709 that concerns legitimate objective exemptions from the

agreement. Under Article 708, the AIT requires that provinces mutually recognize occupa-

tional qualifications but not occupational standards. Under Article 709, exemptions from

the provisions of the AIT under the legitimate objective of labour market development allow

provinces to impede the migration of out of province trades people as part of the strategy

for dealing with unemployment in the province. Gunderson (1994) points out that in the

construction industry in some provinces, unions act as “hiring halls” and give preference to

local members despite the trade being a Red Seal trade.

The construction trades included in our study are Red Seal Trades in which all 10

provinces participate in the program. What varies across provinces for these trades is whether

certification is compulsory in order for a tradesperson to work in that trade. Only Quebec re-

quires certification for all eight of these construction trades. The other provinces range from

compulsory certification in only one trade (Newfoundland) to a high of four (BC). Amongst

the trades, compulsory certification is almost Canada wide for construction electricians and

plumbers but for the other trades, compulsory certification prevails in fewer than half of

the 10 provinces. Where certification is not compulsory, there are no government regulated

barriers to work in the trades.8

In addition to variation in whether certification is compulsory across trades and provinces

there is also variation in the requirements of apprenticeship programs. For each province and

trade we collect data on the minimum grade of high school education required to begin an ap-

prenticeship, the number of hours of work experience required to complete an apprenticeship

and the number of hours of technical training required to complete an apprenticeship.9

8Labour Mobility Coordinating Group (2001, 25) See the appendix for a full list of which provinces and
occupations require certification.

9These data are taken from the Ellis Charts, the Commission de la construction du Qubec website and
HRSDC’s website www.workdestinations.com. See the appendix for full details of sources as well as the data
iteself.
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Table 1 shows the means, minimums and maximums of these variables for each trade,

across provinces for 2004. It also shows the number of provinces for which an apprenticeship

program exists for each trade. On average apprenticeships for construction electricians,

plumbers and sheet metal worker require higher levels of high school education to enter and

more work experience and training hours to complete than the construction trades in our

sample. Cement finishers and roofers typically have the lowest requirements of all trades.10

In terms of variation across provinces the lowest levels of high school education with

which a person can enter an apprenticeship are typically found in Ontario, Saskatchewan

and Alberta. There appears to be no systematic variation across provinces in the number

of hours of work experience required to complete an apprenticeship. For example, B.C. has

the highest number of hours for painters, but the lowest number for plumbers. Finally,

Newfoundland and Quebec stand out as having apprenticeship programs with longer periods

of training.

It is not difficult to imagine how these variables might enter into the individual’s occupa-

tional choice decision and therefore affect labour market adjustment. For example, a higher

requirement on the level of high school completed will exclude some workers from training to

enter an occupation, while long apprenticeship periods will mean that the supply response

of qualified trades people to an increased relative wage will take time.11

10In comparison to the requirements for these trades in the 1990 Ellis Charts, the minimum education
requirements for apprenticeship training have increased over the last 15 years in most provinces and for all
of the trades that we consider. With rising educational attainments of Canadians over the last 30 years, less
than 15% of Canadians would find the minimum education requirement to be binding (Riddell and Sweetman
2000, Table 3). In other cases, the duration of apprenticeship terms marginally increased, but often it arose
from defining the number of hours of experience required in a year, as well as specifying the number of
years defining the apprenticeship term. In general the pattern of cross-section variation in credentialling
requirements across provinces and trades has not changed between 1990 and 2004.

11While an apprentice is no doubt able to perform some of the tasks of the trade, he or she is unlikely to
be a perfect substitute for a qualified trades person. In particular provincial legislation will is likely to mean
that apprentices are unable to compete for jobs with qualified trades people and put downward pressure on
wages.
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4 Measuring the Speed of Labour Market Adjustment

The underlying framework we have in mind is one in which workers choose an occupation and

location based on the relative wages of those occupations across the different locations and

the cost of entry into these occupations at the various locations. In this framework, consider

the effect of a positive labour demand shock that only affects a single occupation at a single

location; for example, a shock that raises only the demand for carpenters in Vancouver. The

immediate response is for the wage of carpenters in Vancouver to rise relative to that of other

occupations and locations. However, over time the relatively high wage attracts workers and

so the supply of carpenters in Vancouver rises. This increased supply puts downward pressure

on carpenter’s wages in Vancouver and eventually the relative wage returns to its original

level.

There are two main sources from which this increased supply of carpenters can be drawn.

The first is local workers switching occupations to become carpenters and the second is the

in migration of carpenters from other locations.12 The quicker the relative wage returns to

its original level, the more efficiently the labour market is operating. It should also be noted

that in this framework shocks to relative wages can have persistent, but not permanent,

effects.

Entry into these skilled construction trades is regulated at the provincial level. Further,

as suggested by Gunderson (1994), entry into a given skilled trade in a given local labour

market may vary with the strength of unions across provinces and trades. Therefore it is

reasonable to expect that differences in the regulations surrounding these occupations will

lead to differences in the speed of labour market adjustment across locations. In particular

we would expect that longer periods of apprenticeship and the existence of barriers to entry

into these occupations will slow down the response of local workers to relative wage shocks.

In addition, barriers to the transferability of qualifications between provinces will impede

12Obviously there could also be an in migration of workers who then train to become carpenters.
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the response of qualified workers to differences in the wages paid to the same occupation

across locations.

We estimate a measure of the speed of adjustment in the markets for various construction

trades for each city in our sample. We then investigate whether these differences in the speed

of adjustment are related to differences in accreditation requirements. In particular, in the

provinces and trades in which accreditation is more costly (for example, through longer

apprenticeships or a higher education requirement) or there exist greater restrictions on

the transferability of accreditation from other provinces, do we also see slower speeds of

adjustment?

We begin with the assumption that the regional markets for unskilled labour in Canada

are integrated.13 By this we mean that workers are aware of opportunities at other locations

and are able to respond to those opportunities should they wish. In this case differences in

the wages paid to unskilled labour across locations reflect differences in the cost of living

and the level of local amenities.

We then define

w̃ijt = wijt − w0jt (1)

to be the (log of) the wage to skilled trade i in city j at time t relative to the wage paid

to unskilled labour in the same city at the same time. Here wijt is the natural logarithm

of the wage to construction trade i in city j at time t and w0jt is the natural logarithm of

the unskilled wage in city j at time t. Note that under our assumption that the market

for unskilled labour is fully integrated differences in the cost of living across locations and

compensation for differences in the levels of local amenities are already captured in w0jt and

so differences in w̃ijt reflect an equilibrium skill premium as well as a differences in relative

13Empirical evidence presented in Coe and Emery (2004) is consistent this assumption. Coe and Emery
investigate labour market adjustment within occupations across 13 Canadian cities. Coe and Emery find
evidence that the labour markets for builders’ labourers, carpenters and bricklayers are intgrated suggesting
that markets for labour in the building trades are competitive labour markets despite often high rates of
unionization.

14



scarcity across trades, locations and time.14

A shock that raises w̃ijt will attract unskilled workers in city j to occupation i as well

as workers who are currently employed in occupation i in locations other than j. Given

that both accreditation and migration do not occur instantaneously these shocks are likely

to have a persistent effect on relative wages. If shocks to relative wages are persistent, i.e.

labour market adjustment is not instantaneous, then the relative wage of occupation i in

city j depends on its own past value and so can be modeled as an autoregressive process of

order one, an AR(1) for short. That is:

w̃ijt = α + βt + θw̃ijt−1 + uijt. (2)

When α 6= 0 then there is a non-zero equilibrium differential between the wage to occupation

i and the wage to unskilled labour at location j. With the occupations indexed by i being

skilled trades we expect this differential to be positive. The second term is a linear time

trend and allows for the possibility that this equilibrium differential is changing over time.

Finally the parameter θ captures the persistence of the effect of the shocks, uijt, on relative

wages.

To see this last point repeatedly lag equation (2) one period and substitute the result

14An alternative interpretation of wage differentials that may exist. To the extent that the wage data that
we use for our study union wage rates, it is possible that any measured wage differentials reflect union wage
policy rather than local market forces. In effect, we could be identifying that unions set wages to re-establish
traditional wage differentials whenever they narrow or widen. It is not entirely clear, however, what could
cause differentials to widen or narrow other than labour market forces. It is not clear why a union, if it
had sufficient monopoly power to set wages, would seek to narrow a wage differential if the increase in the
differential reflected rising labour demand. Consider a median voter model for union wage policy. The union
seeks the highest wage that maintains the employment of the median union member. If the union had this
power, then it should be the case that labour demand shocks have permanent effects. We should not see
re-adjustment to a long run equilibrium premium. As such, this implication is testable by measures of the
speed of adjustment. On the other hand, the wage setting policy for unions could reflect that unions (like
OPEC with its concerns over oil prices and long run oil demand) worry about the long run elasticity of labour
demand. If wages get too high, firms will substitute away from labour and into capital. As such, unions must
be constraining wage premia to maintain a long run equilibrium wage differential, but this would suggest
that the union wage premia is effectively an equilibrium, market, premia.
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back into equation (2). Doing this allows us to write

w̃ijt =
α

1− θ
+

βt

1− θ
+

∞∑

k=0

θkuijt−k, (3)

and therefore express the relative wage at time t as a function of the current and past shocks,

uijt−k. From here we can calculate the response of the relative wage to occupation i in city

j at time t to a shock that occurred at time t − j. That is, the response of w̃ijt to uijt−k,

which is given by:

∂w̃ijt

∂uijt−k

= θk (4)

A plot of this object across a range of values of k is often referred to as the impulse response

function and shows the effect of a shock a time t on w̃ijt at t, t + 1, t + 2 etc... Note that

the higher the value of θ the more persistent the effect of a shock on relative wages.

While very intuitive, the impulse response function is a rather cumbersome measure of

persistence. A frequently used scalar measure of persistence is the half life of a shock. As

its name suggests, this measures how long it takes for effect of a shock to fall to half of its

original magnitude. That is, it is the length of time it takes for the impulse response function

to decay to 0.5. The longer the half life, the more persistent the effect of shocks. This is

given by:

h =

∣∣∣∣
ln(0.5)

ln(θ)

∣∣∣∣ (5)

This half-life is the measure of the speed of labour market adjustment that we employ.

4.1 Construction Wage Data

Given that our wage data is for skilled construction trades a natural measure of the wage

paid to unskilled workers is that paid to builders’ labourers. Therefore for each city the local

wage paid to builders’ labourers plays the role of w0jt. We consider eight different skilled

construction trades; carpenters, bricklayers, painters, roofers, cement finishers, electricians,
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plumbers and sheet metal workers. Our sample covers 20 cities, St John’s, Halifax, Saint

John, Montreal, Quebec City, Saguenay, Ottawa, Toronto, Hamilton, St Catherines, Kitch-

ener, London, Windsor, Sudbury, Thunder Bay, Winnipeg, Edmonton, Calgary, Vancouver

and Victoria for the period 1971-2004. These data comes from table 3270003 of the CANSIM

II database. All figures are hourly wage rates. Full details of this data are in the appendix.

Tables 2 contains means and standard deviations across cities for w̃ijt for each occupation

at selected dates. These figures suggest that these skilled trades receive a premium over the

unskilled wage rate that is typically in the range of 10% to 30%. In general this skill premium

is highest for electricians and plumbers, and lowest for painters, roofers and cement finishers.

The premiums paid to the remaining three trades, carpenters, bricklayers and sheet metal

workers are generally closer to those of electricians and plumbers than those of the three

lower paid skilled trades. With the exception of roofers there is a fall in the average skill

premium between 1971 and 1981. However after this the figures for 1981, 1991 and 2001 are

fairly similar.

4.2 Estimates of Half Lives of Shocks

Table 3 contains estimates of the half-lives of the shocks to w̃ij for each trade and city for

which wage data exist for the period 1971 - 2004. These figures are calculated from estimates

of equation (2). Given that equation (2) contains one lagged dependent variable, the sample

we use for estimation is 1972 - 2004. The figure in parentheses are standard errors calculated

using the ∆−method.15 The majority (89 out of 156) of estimated half-lives in table 3 are

under three years. In other words following a shock to w̃ij half of the adjustment back to

the equilibrium skill premium occurs within three years.16 The standard errors suggest that

15Details are available in the appendix.
16There are a few half-lives that are much larger than the others, the most notable being the figure of 50

years for electricians in Greater Sudbury. These extreme figures are a function of the non-linear relationship
between the estimates of θ and h. For example, an increase in θ from 0.98 to 0.99 raises h from 34 to 69,
while an increase from 0.78 to 0.79 only raises it from 2.8 to 2.9. The two infinite half-lives (painters and
plumbers in Sudbury arise because the OLS estimate of θ is equal to one. In this case shocks to relative
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on the whole these half-lives are precisely estimated.17

Across occupations there do not appear to be any marked differences in estimated half

lives with the median estimates being in the range 2.3 to 3.0. Of the 20 cities, five have

median half lives (across occupations) that are less than two. Interestingly two of these four

are Edmonton and Calgary and are therefore located in the province which according to the

index of Clemens et al. (2004) have the most flexible labour markets. The other cities with

median half-lives less than two are St John’s and Halifax.

5 Accreditation and Labour Market Adjustment

In this section we explore the relationship between the half-lives of shocks to relative wages

estimated in the previous section and the differences in accreditation requirements outlined

in section 3. Figures 1 through 3 show cross plots of the three apprenticeship variables and

the estimated half-lives.18 Figure 1 shows a cross-plot with the education requirement to

enter an apprenticeship program on the horizontal axis and the estimated half-life on the

vertical axis. This figure suggests a weak relationship between the two variables, although

the estimated correlation coefficient between the two is -0.197076. Figure 2 suggests that

there is not a strong relationship between the estimated half life of a shock and the number

of hours of work experience required to complete an apprenticeship (in thousands). The

estimated correlation coefficient is close to zero at -0.051. Figure 3 suggests a negative

relationship between the number of training hours (in hundreds) required to complete an

apprenticeship and the estimated half-lives. In particular those trades/provinces with the

very highest training requirements have relatively low half-lives. A negative correlation

wages are permanent.
17There is also the issue of whether the adjustment structure has remained constant over the 1971-2004

period. To explore this issue we split our sample into two even halves, 1971-1987 and 1988-2004 and re-
estimate the half-lives for both sub-samples. We find little difference in the estimates across both samples.
These results are reported in the appendix.

18In each case pairs with half lives in excess of 10 are omitted. Also in the event that no apprenticeship
program is available the apprenticeship variable is set to zero.
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coefficient of -0.220 is consistent with this observation.

We further explore the relationship between accreditation variables and the speed of

adjustment by estimating the following equation by ordinary least squares (OLS):

ĥij = β0 + β1EDij + β2EXPij + β3TRAINij + β4CERTij + β5ATLij + uij (6)

where ĥij is the estimated half-life of a shock to the relative wage of occupation i in city

j; EDij is the grade of high school education required to enter an apprenticeship; EXPij

is the number of hours of work experience (in thousands) required to complete an appren-

ticeship; TRAINij is the number of hours of training (in hundreds) required to complete

an apprenticeship; CERTij is a variable that takes on the value one when certification is

required to work in trade i in province j and zero otherwise; ATLij is a dummy variable for

the Atlantic provinces where transferability of certification without Read Seal is a possibility

and uij is the OLS residual. We estimate three specifications of this model; an unrestricted

specification; one without the variable ATLij (that is with the restriction β5 = 0) and one

with only the apprenticeship variables included (that is β4 = β5 = 0). We also estimate a

specification that includes a set of dummy variables for the city of observation to account

for the effect of city specific labour market characteristics that may influence the speed of

adjustment. The estimated coefficients for each of the specifications appear in columns (1)

to (4) of Table 4.19

Education requirements and formal in-school training requirements are correlated with

more rapid speed of labour market adjustment. When the dummy variables for cities are

19We investigated the potential endogeneity of apprenticeship credentials to labour market adjustment
using Two-Stage Least Squares. Due to a lack of potential instrumental variables we were not able to do
the full experiment that would look at credentialling requirements simultaneously. Instead, looking at one
credentialling requirement at a time suggested that minimum education requirements are potentially en-
dogenous to provincial labour market characteristics as the OLS estimated coefficient changed from negative
and insignificant to positive and insignificant. This was the only evidence of potential endogeneity that we
found and due to the limitations of our two-stage estimations and the lack of substantive differences from
the OLS estimates, we focus our discussion on the OLS estimates.
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not included, the estimated coefficients for minimum education requirements, EDij, are

negative but not significant at size 5 per cent. Including the city dummy variables results in

a larger, negative estimated coefficient that is statistically significant at size of 5 per cent.

The coefficients suggest that increasing the minimum grade requirement by one school grade

for entering an apprenticeship program reduces the expected value for the half-life of a shock

by 1.5 to 2.5 months. The variable TRAINij is statistically significant in all specifications

except for the one including city dummy variables. In all specifications the magnitudes

of the estimates of β3 are all very similar and suggests that longer training programs are

associated with faster labour market adjustment. The point estimates of β3 ≈ −0.12 indicate

that an increase of 100 hours of training is associated with an average fall in half-life of

approximately 1.5 months. The positive effect of education and training requirements on

the speed of labour market adjustment is an interesting finding. It could be the case that

if the training requirement must be met prior to beginning the work experience phase, that

more hours of formal training results in greater employability due to higher human capital

and easier mobility to other provinces since they meet the entry requirements in a greater

number of jurisdictions. Alternatively, the higher training requirement could be endogenous

to the labour market conditions. Labour markets characterized by faster speed of adjustment

may be able to afford the luxury of higher formal training requirements since there is little

difficulty in matching supply to demand in those markets. If this is the case, then we should

see that higher formal training has a negative effect on the numbers of individuals choosing

to pursue the trade in question as a career.

The positive estimated coefficients for EXPij suggest that the required hours of work

experience has the expected effect for an entry cost in that it slows down the speed of

labour market adjustment. The estimated coefficients are 0.12 to 0.15, but they are not

statistically significant in the specifications that exclude the city dummy variables. In the

specification with the city dummy variables included, however, the estimated coefficient
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of 0.29 is statistically significant and suggests that a 1000 hour increase in the required

experience for apprenticeship increases the expected half life of a shock by 3.5 months.

A one-standard deviation increase in the number of experience hours of 2400 hours would

increase the length of the shock half life by almost 8.5 months. The effect of this barrier, could

reflect that the apprentice earns income during this stage of the accreditation process and

increases the time between receiving the full wage of the tradesperson versus the apprentice

wage. The decline in the number of completed apprenticeships since the early 1990s in the

building trades despite rising numbers of individuals enrolled in apprenticeship programs

also suggests that these entry costs have a significant influence on labour market decisions.

Whether or not a working in a trade requires certification has no significant (either eco-

nomic or statistical) impact on the speed of labour market adjustment. The estimates of β4

range from 0.24 to -0.33 when the city dummy variables are included. Across regressions

the t−statistic associated with β4 is very close to zero. The dummy variable for the Atlantic

provinces is negative, consistent with the view that fewer restrictions on the transferabil-

ity of certification will speed up labour market adjustment. However, again this effect is

statistically insignificant.

It is worth noting that the set of dummy variables for the city of observation is captur-

ing some of the influence of local labour market conditions.20 We compare the estimated

coefficients for the the city dummy variables for both the half life regression and with the

average unemployment rates for males 15 to 24 and 25 and over for 1987 to 2004 by city.

The correlation between unemployment rates and the city specific influence on the half life

is 0.32 for the 15 to 24 year olds’ unemployment rate’ and 0.24 for the unemployment rate

for males over age 24. The higher is overall unemployment in the labour market, the slower

is the speed of adjustment.

Our final specification includes the Clemens et al. (2004) index of labour market flex-

20Parameter estimates for these dummy variables are reported in the appendix to this paper which is
available on request.
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ibility, LABFLAXij, to capture provincial labour market characteristics in place of the

metropolitan dummies. Clemens et al construct an index of Flexibility in Labour Relations

Laws based on four areas of labour relations laws; certification and decertification, union

security, mandatory clauses and labour disputes. The intent of the index is to provide a

summary measure of the extent to which provincial labour relations laws favour one group

at the expense of another, or which in being overly prescriptive, inhibit the functioning and

adjustment of the labour market (2004, page 30). The authors note that this index is highly

correlated with the share of total employment that is unionized employment. As such, union

density in a province is an alternative proxy measure for labour market flexibility. Their

Index of Flexibility in Labour Relations Laws has a score of 10 to denote maximum flexi-

bility and 0 to measure complete inflexibility. With the exception of Alberta with a score

of 6.7, Canadian provinces and Quebec in particular, are views as having inflexible labour

markets. The scores for the other provinces are: Ontario 4.6, PEI 3.8, Newfoundland 3.3,

Manitoba 3.0, Nova Scotia 3.0, British Columbia 2.9, Saskatchewan 2.5, New Brunswick 2.5

and Quebec 1.6. Not surprisingly greater labour market flexibility is associated with lower

half-lives with an estimated coefficient of -0.36 which is significant at size 5 per cent. This

implies that increase from 1.6 (Quebec) to 4.6 (Ontario) in the labour market flexibility

index is associated with a decline in half life of over a year.21

It is possible that the negative coefficients on EDij and TRAINij reflect the fact the

education and training are substitutes for work experience in the apprenticeship process,

with some provinces putting more emphasis on formal training and others more emphasis

on work experience. If this is the case then we would expect these variables to be negatively

correlated. Panel (a) of table 5 shows the correlations of each pair of the apprenticeship

21If it were the case that the speed of labour market adjustment reflected union wage setting policy that
was not reflective of local labour market forces, then we might expect that the coefficient on LABFLAXij

would have opposite sign. Where union strength is greatest, the speed of adjustment would be fastest. The
correlation that we estimate suggests that stronger unions are effective at slowing the speed of adjustment
in reponse to local labour market shocks.
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variables for each occupation. The first column shows that the evidence for education and

experience being substitutes is at best mixed with three of the estimated correlations positive

and four negative. The third column tells a similar story for training and experience. While

five of these estimated correlations are negative, two of those five are essentially zero. On

the other hand panel (b) of table 5 shows that almost without exception the apprenticeship

variables are negatively correlated with labour market flexibility variable. In other words on

average provinces with less flexible labour markets also have higher costs of entry into these

skilled occupation.

Table 6 presents a similar set of regressions to those in table 4, except that the dependent

variable is now an estimate of the equilibrium skill premium.22 Similar to our previous

exercise, we regress our estimates for the equilibrium skill premia for the 8 trades in 20

cities against the same set of right hand side variables as equation (6). The requirement

for mandatory certification is associated with a skill premium that is close to 5 percentage

points higher than in the absence of mandatory certification. Higher requirements for work

experience and formal training also have statistically significant positive effects on the level

of the skill premium with a one unit increase in the requirements increasing the equilibrium

premium by as much as 2 percentage points. Higher minimum education requirements are

associated with small reductions in the size of the equilibrium wage premium. Apprenticeship

requirements and certification have significant effects on the size of the equilibrium skill

premium that are consistent with the interpretation that they act as entry barriers.23 There

is no significant correlation between LABFLEXij and the equilibrium wage differential

after accounting for apprenticeship and certification requirements. We interpret this lack of

22This estimated equilibrium skill premium is simply the sample average of wijt − w0jt over the period
1971-2004.

23On the other hand, the positive relationship between the apprenticeship variables and the long-run
premium may not necessarily reflect entry barriers. A higher long-run equilibrium wage premium could
reflect higher levels of human capital of workers employed in the trade. In OLS regressions along the lines
of those in Table 6 where we include a set of dummy variables for occupations, the only apprenticeship
variable that remains significant is the length of the training period TRAINij . In this specification, a 100
hour increase in the training requirement raises the long-run premium by half a percentage point.
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correlation between the strength of unions across provinces and the wage premium, along

with the statistical significance of the certification dummy variable as indicating that the

unions have an impact on competitive labour markets via entry barriers rather than through

monopoly wage setting power.

6 Conclusions

We perform an analysis of the effect of accreditation requirements on the speed of labour

market adjustment for 8 construction trades in 20 Canadian cities. While we find evidence

that apprenticeship requirements and certification requirements act as entry barriers to the

building trades, we are not convinced that they are important frictions for labour market

adjustment. Overall we find that half lives to shocks to relative wages are generally less than

3 years in duration. There also appears to be offsetting influences of specific credentialling

requirements on the speed of adjustment. Higher minimum education and formal training

requirements increase the speed of adjustment while higher experience requirements slow the

speed of adjustment.

We conclude that these findings are at odds with the OECD’s characterization of the

Canadian labour markets for skilled workers as being inflexible. It could be that the rapid

speeds of labour market adjustment could be explained by Gingras and Roy’s (2000) conclu-

sion that Canada does not necessarily have an aggregate shortage of skilled labour. Building

trades in Canada may be a strong example for their case due to the cyclical characteris-

tics of demand for building trade labour and due to differences in labour demand across

Canadian regions. In economic downturns, there may be considerable excess supply of qual-

ified tradespersons who can be readily employed when demand increases. Similarly, while

demand for skilled tradespeople may be weaker in the eastern provinces, stronger demand

in Alberta and British Columbia will trigger inter-provincial migration. Certification and

apprenticeship are entry costs that control the growth of total supply of tradespersons as
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evidenced by the effects on skill premia and the decline in completed apprenticeships. It

must be the case, however, that the existing supply of skilled tradespersons in combination

with enough competition in labour demand allows these markets to quickly adjust to long

run equilibrium.

It could also be the case that while labour market adjustment functions well for these

trades, the OECD characterization is valid for other skilled professions/occupations such as

lawyers, accountants, physicians and nurses. Our study would suggest that so long as there

is not an aggregate shortage of supply for a given skill, and so long as changes in demand for

the skill are signalled through changes in the real wage, then entry costs such as accreditation

requirements will not have a large impact on the speed of labour market adjustment.
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Table 1: Summary Statistics for Apprenticeship Programs 2004

Cement Sheet Metal
Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

Education Requirement (high school grade)

Mean 11.2 10.6 11.1 10.4 10.6 11.5 11.4 11.5
Minimum 9.0 8.0 9.0 8.0 9.0 10.0 10.0 10.0
Maximum 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

Work Experience (hours)

Mean 6844 5758 5824 4408 3920 7776 7880 7190
Minimum 5522 4800 4620 2000 3600 6960 6400 5700
Maximum 8000 7200 7200 6400 4800 9000 9000 9000

Training (hours)

Mean 957 769 707 639 564 1132 1011 1111
Minimum 600 540 450 420 240 800 720 720
Maximum 1635 1342 900 1080 1080 2100 1500 1920

Number of provinces 10 10 9 8 5 10 10 10

These figures are constructed using data from the Ellis Tables, the Commission de la construction du Qubec’s
website and HRSDC’s website www.workdestinations.com. See the appendix for full details.
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Table 2: Average skill premiums on select dates

1971 1981 1991 2001

Carpenters 0.2354 0.1923 0.1674 0.1624
(0.0689) (0.0627) (0.0718) (0.0666)

Bricklayers 0.2663 0.2043 0.1948 0.1891
(0.0741) (0.0626) (0.0745) (0.0781)

Painters 0.1104 0.0760 0.0926 0.0802
(0.0751) (0.0732) (0.0702) (0.0785)

Roofers 0.0677 0.0983 0.0997 0.1059
(0.1255) (0.0789) (0.0894) (0.1076)

Cement Finisher 0.1234 0.1163 0.0792 0.1180
(0.0465) (0.0606) (0.0775) (0.0870)

Electricians 0.3445 0.2653 0.2306 0.2453
(0.1026) (0.0708) (0.0730) (0.0878)

Plumbers 0.3289 0.2544 0.2246 0.2367
(0.1076) (0.0739) (0.0952) (0.0946)

Sheet Metal Workers 0.2922 0.2449 0.2082 0.1920
(0.0832) (0.0739) (0.0963) (0.0834)

These figures are the averages across the 20 cities of natural logarithm a skilled worker’s hourly
wage rate in city i at time t divided by the hourly wage rate of a builder’s labourer in the same city
at the same time. Note that for Roofers this is a 19 city average with St Catherines missing and for
Cement Finishers it is a 17 city average with Halifax, Saint John and Kitchener missing. In each
case the figures in parenthesis are standard deviations of the relative wages calculated across the
same set of cities. The relative wages from which these summary statistics are calculated appear
in the appendix that accompanies this paper.
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Table 3: Half-lives of shocks to relative wages

Cement Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

St John’s 0.8452 1.0939 0.9772 1.5138 1.0604 1.1979 1.3445 1.1310
(0.0154) (0.0188) (0.0883) (0.1714) (0.0193) (0.0135) (0.0206) (0.0186)

Halifax 4.2100 2.7127 1.5276 2.4598 1.4681 1.1305 1.2893
(0.0834) (0.0716) (0.2044) (0.7456) (0.0038) (0.0015) (0.0042)

Saint John 9.0181 3.7602 5.7421 6.8933 1.3773 1.5750 10.949
(6.5508) (0.2234) (1.5254) (16.100) (0.0099) (0.0057) (6.5495)

Quebec City 2.9853 3.0090 1.9790 3.6811 1.5672 3.1246 3.3392 3.9557
(0.0287) (0.0312) (0.0128) (0.0645) (0.0038) (0.0413) (0.1103) (0.0985)

Sagueny 3.7822 4.4535 2.4151 3.8817 2.1891 4.6854 4.6854 4.8127
(0.0719) (0.1209) (0.0268) (0.0840) (0.0116) (0.1994) (0.1994) (0.2181)

Montreal 3.0056 2.7031 2.7570 3.1320 1.8620 2.2911 2.2911 3.4076
(0.0316) (0.0233) (0.0244) (0.0371) (0.0057) (0.0162) (0.0162) (0.0718)

Ottawa-Gatineau 2.8853 2.2338 1.8362 4.5535 1.1960 3.9906 9.6061 7.7535
(0.0193) (0.0111) (0.2626) (0.8225) (0.0062) (0.0596) (1.1242) (1.0634)

St Catherines 3.0397 3.3255 1.8722 9.5488 4.1885 2.6161 1.0678
(0.0337) (0.1252) (0.1323) (100.59) (0.2073) (0.0404) (0.0012)

Toronto 3.1077 2.2948 3.5872 1.0886 4.4193 4.2886 1.7466 2.1838
(0.0579) (0.0411) (0.4323) (0.0087) (3.5757) (0.2272) (0.0121) (0.0233)

Hamilton 1.0009 1.8193 2.2442 0.7064 9.0994 2.4376 7.8909 2.5054
(0.0007) (0.0080) (0.0534) (0.0006) (70.908) (0.0147) (0.9858) (0.0157)

Kitchener 2.7429 1.9973 2.2210 2.5892 2.7616 2.8596 2.5427
(0.1898) (0.0238) (0.2765) (0.2558) (0.0739) (0.0729) (0.0628)

Greater Sudbury 9.2994 3.6564 ∞ 1.8521 4.7330 50.273 ∞ 23.929
(2.2072) (0.1811) (0.1061) (4.3910) (1353.6) (81.971)

London 2.2305 1.0231 2.4067 2.8965 3.4325 3.4233 1.4856 3.0184
(0.0378) (0.0039) (0.4335) (0.5705) (0.9829) (0.3921) (0.0088) (0.1615)

Windsor 4.0712 2.5778 5.2613 1.8910 3.3286 6.4311 13.979 4.0385
(0.7646) (0.1998) (6.7037) (0.3630) (0.4653) (2.7132) (24.588) (0.3717)

Thunder Bay 4.0809 1.4921 2.3195 1.6221 6.2443 2.2198 1.9432 2.1355
(0.1767) (0.0257) (1.1966) (0.1769) (12.005) (0.0288) (0.0184) (0.0206)

Winnipeg 1.1597 4.9965 8.1984 1.1301 0.8509 3.1337 2.1185 0.7239
(0.0007) (0.0827) (5.1694) (0.0074) (0.0011) (0.0123) (0.0026) (0.0003)

Edmonton 1.2100 0.7300 1.4173 7.4526 1.2608 1.3853 1.1818 1.1589
(0.0051) (0.0086) (0.0219) (8.2486) (0.0195) (0.0200) (0.0050) (0.0194)

Calgary 2.0167 0.8760 0.9167 9.5417 1.6486 3.5252 2.2975 1.6251
(0.0098) (0.0108) (0.0039) (18.483) (0.0246) (0.0489) (0.0164) (0.0437)

Vancouver 3.8829 3.1958 2.0078 3.1795 2.8579 3.3492 3.2601 3.1561
(0.6615) (0.3282) (0.0167) (0.6292) (0.6767) (0.2632) (0.3120) (0.3283)

Victoria 3.8829 3.1958 4.6959 2.7167 2.8579 2.8884 2.1047 2.7858
(0.6615) (0.3282) (2.4375) (0.4536) (0.6767) (0.1519) (0.2357) (0.3057)

The figures in parentheses are standard errors calculated by the ∆−method.
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Table 4: OLS Regressions for Estimated Half Lives

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

Intercept 4.2150 4.2542 4.2676 3.7723 6.1380
( 7.455) ( 7.488) ( 7.507) ( 4.515) ( 7.037)

EDij -0.1248 -0.1193 -0.1181 -0.2126 -0.1982
(-1.561) (-1.485) (-1.469) (-2.185) (-2.369)

EXPij 0.1481 0.1220 0.1248 0.2880 0.2576
( 1.613) ( 1.252) ( 1.280) ( 2.315) ( 2.417)

TRAINij -0.1021 -0.1111 -0.1055 -0.1134 -0.1309
(-1.834) (-1.955) (-1.846) (-1.509) (-2.313)

CERTij 0.2936 0.2390 -0.3371 -0.1955
( 0.807) ( 0.649) (-0.751) (-0.498)

ATLj -0.4456 -0.8376
(-0.965) (-1.772)

LABFLEXj -0.3669
(-2.782)

Metropolitan
Dummies? no no no yes no

n 150 150 150 150 150

R2 0.0701 0.0742 0.0802 0.2531 0.1274

The figures in parentheses are t−statistics.
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Table 5: Correlations of Apprenticeship and Labour Market Flexibility Variables

(a) Apprenticeship Variables Only

ED & EXP ED & TRAIN EXP & TRAIN

Carpenters 0.4528 -0.0337 -0.1091
Bricklayers 0.1911 0.2422 0.7775
Painters 0.5747 -0.2089 -0.3650
Roofers -0.4636 0.5494 -0.0158
Electricians -0.2662 0.2232 -0.4635
Plumbers -0.2451 0.0393 -0.0188
Sheet Metal Workers -0.2835 0.1537 -0.4878

(b) Apprenticeship Variables and Labour Market Flexibility

LABFLEX & ED LABFLEX & EXP LABFLEX & TRAIN

Carpenters -0.6088 -0.1586 -0.2203
Bricklayers -0.3512 -0.0812 -0.1164
Painters -0.6579 -0.4875 -0.0586
Roofers -0.2459 0.6598 -0.1735
Electricians -0.3396 -0.1703 -0.1576
Plumbers -0.5937 -0.1543 -0.3839
Sheet Metal Workers -0.3659 -0.0183 -0.2156

With the exception of Painters and Roofers these correlations are calculated using the apprentice-
ship and labour market flexibility variables for the 10 provinces of Newfoundland, Nova Scotia,
Prince Edward Island, New Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, Alberta and
British Columbia. For Painters there is no apprenticeship program in Prince Edward Island and
for Roofers there is no apprenticeship program in Prince Edward Island or Nova Scotia.
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Table 6: OLS Regressions for Equilibrium Skill Premium

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

Intercept 0.0640 0.0692 0.0683 0.0511 0.0869
( 2.975) ( 3.289) ( 3.316) ( 1.913) ( 2.678)

EDij -0.0083 -0.0074 -0.0076 -0.0095 -0.0084
(-2.735) (-2.491) (-2.610) (-3.049) (-2.701)

EXPij 0.0185 0.0147 0.0145 0.0183 0.0158
( 5.522) ( 4.191) ( 4.204) ( 4.640) ( 4.070)

TRAINij 0.0108 0.0096 0.0090 0.0054 0.0088
( 5.116) ( 4.592) ( 4.368) ( 2.248) ( 4.181)

CERTij 0.0398 0.0460 0.0482 0.0418
( 2.996) ( 3.482) ( 3.406) ( 2.897)

ATLj 0.0448 0.0408
( 2.719) ( 2.348)

LABFLEXj -0.0036
(-0.741)

Metropolitan
Dummies? no no no yes no

n 156 156 156 156 156

R2 0.3851 0.4196 0.4468 0.6453 0.4489

The figures in parentheses are t−statistics.
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Figure 1: Cross Plot for Education Requirement and Estimated Halflife
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Figure 2: Cross Plot for Work Experience and Estimated Halflife
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Figure 3: Cross Plot for Training Requirement and Estimated Halflife
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This appendix contains further information on the data used in our paper, some further details on
econometric procedures and some results mentioned, but not reported in the paper.
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A1: Data Sources

A1.1: Certification Data

The Labour Mobility Coordinating Group (2001) provides data on which trades and provinces require cer-
tification. This information is provided in table A1.

A1.2 Apprenticeship Data

The apprenticeship data we use are mostly taken from the 2004 Ellis Charts which are available at:

http://www.ellischart.ca

For each province we obtained data on the grade of high school education required to enter an apprenticeship,
the number of hours of work experience required to complete an apprenticeship and the number of hours of
training required to complete an apprenticeship. This data is reported in tables A2a to A2c. For the most
part the data is reported in the Ellis Charts as it appears in these tables. The following exceptions are listed
below:

• For Quebec the number of training hours (except for plumbers) is taken from the Commission de la
Construction du Qubec website

http://www.ccq.org/eng/index.htm

• For Quebec the Ellis charts report that “All trade program graduates ... are automatically eligible for
apprenticeship. We assume that this is equivalent to graduating high school, but not completing the
C.E.G.E.P. program. Thus we use grade 11 for Quebec.

• For apprenticeships in Ontario training time is typically reported as a number of weeks rather than
as a number of hours. The one exception is for Electricans for which both are reported. For this
occupation, the numbers 840 hours and 28 weeks implies an average of 30 hours per week of training.
We use this figure to convert the training periods of other trades in Ontario to hours.

• For carpenters in Ontario the work experience term is reported as the range 3844-7200. We use the
midpoint of that range, 5522.

• For roofers in Newfoundland the level of education required to start an apprenticeship is missing and
therefore is assumed to be grade 12 as this is the same as for all other trades in Newfoundland.

• For cement finishers in Manitoba the level of education required is taken from the HRSDC’s website

http://www.workdestinations.com,

as is the number of weeks of technical training required. This latter figure is converted to an hourly
figure on the assumption of 30 hours per week.

• For electrician apprenticeships in Alberta the Ellis charts report that entrants require a high school
diploma with a pass in one of Math 20, Math 23, Pure Math 20 or Applied Math 20. For sheet metal
workers the math requirement is similar with the exception that Math 23 is not listed. For plumbers
a pass in one of Math 10, Math 13, Pure Math 10 or Applied Math 10 is required. With high school
students in Alberta taking Math 30 in grade 12 we assume that Math 20 etc are taken in grade 11 and
Math 10 etc are taken in grade 10. Therefore for plumbers we use a high school requirement of grade
10 and for electricians and sheet metal workers we use grade 11.

• For plumbers in Quebec the number of training hours are taken from the HRSDC’s work destinations
website.
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A1.3: Relative Wage Data

The construction wage data that we use are from table 3270003 of the CANSIM II database “Construction
Union Wage Rates.” Table A3a contains the CANSIM II labels for each series. The data we employ
are annual averages of monthly data. By averaging monthly data to annual data we remove any seasonal
component that maybe present in the data. Also with these being union wage rates taken from collective
agreements and labour relations associations the data often do not change on a month to month basis. This
can make estimating measures of persistence problematic. On the other hand the annual average do change
year to year. Finally, given that the periods of apprenticeship that we consider involve years rather than
months it is unlikely that labour market adjustment takes place in periods of under one year.1 Tables A4a
to A4h contain the wage of the skilled trades relative to that of the unskilled trade in the same city (that is
w̃ijt) for 1971, 1981, 1991 and 2001.

A2: Standard Errors for Half-lives

The standard errors for the half-lives are calculated using the ∆− method. Given that the half-life is
calculated using:

h =
ln 0.5
ln θ

(1)

we use the chain rule to get:
dh

dθ
= (− ln 0.5g−2)

1
θ

=
− ln 0.5
θ(ln θ)2

(2)

which is positive when 0 < θ < 1. Then the standard error of ĥ is given by:

[
0 0 − ln 0.5

θ(ln θ)2

]
Σ̂




0
0

− ln 0.5
θ(ln θ)2


 (3)

where Σ̂ is the estimated variance-covariance matrix.

Additional Results

Tables A5, A6 and A7 contain additional results mentioned, but not reported in our paper. Table 5 contains
results were unemployment rates have been added to the regressions in column (3) of tables 4 and 6 of the
paper. It is worth nothing that due to the availability of provincial unemployment data the sample sizes
when adding the unemployment rates. In particular Thunder Bay is excluded from the sample due to a lack
of data for males aged 15-24. The CANSIM II labels for the unemployment rate data appear in table A3b.
Table A6 contains the full results when the metropolitan dummies are added to the regression and table A7
does the same thing when the occupation dummies are added.

References

[1] Patrick Coe and J.C. Herbert Emery (2004) “The Dis-Integrating Canadian Labour Market? The
Extent of the Market Then and Now” Canadian Journal of Economics 37(4), 879-897.

1Our previous research, Coe and Emery (2004), recovers estimates of the half-lives of shocks to real wages relative to the
national average that are typically in the range of 1 to 4 years.
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Table A1: Certifcation Required to Work in a Trade in a Province?

Cement Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

Newfoundland No No No No No Yes No No
Nova Scotia No Yes No No No Yes Yes No
P.E.I. No No No No No Yes Yes No
New Brunswick No Yes No No No Yes Yes No
Quebec Yes Yes Yes Yes Yes Yes Yes Yes
Ontario No No No No No Yes Yes Yes
Manitoba No No No No No No No No
Saskatchewan No No No No No Yes Yes Yes
Alberta No No No No No Yes Yes Yes
British Columbia No No No Yes No Yes Yes Yes

Source: Labour Mobility Coordinating Group (2001)
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Table A2a: Education Requirements for Apprenticeship Programs

Cement Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

Newfoundland 12 12 12 12 12 12 12
Nova Scotia 12 12 12 12 12 12
P.E.I. 12 12 12 12 12
New Brunswick 12 8 12 8 12 12 12
Quebec 11 11 11 11 11 11 11 12
Ontario 10 8 10 10 10 10 10
Manitoba 12 12 12 12 12 12 12 12
Saskatchewan 10 10 10 9 9 11 11 10
Alberta 9 9 9 9 9 11 10 11
British Columbia 12 12 12 12 12 12 12 12

Source: Ellis Tables, Commission de la Construction du Qubec and workdestinations.com.

Table A2b: Apprenticeship Term in Hours of Work Experience

Cement Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

Newfoundland 7200 7200 5400 5400 7200 7200 7200
Nova Scotia 8000 6000 6000 8000 8000 8000
P.E.I. 8000 6000 8000 8000 8000
New Brunswick 7200 5400 5400 5400 9000 7200 7200
Quebec 6000 6000 6000 2000 4000 8000 8000 6000
Ontario 5522 5600 6000 4000 9000 9000 9000
Manitoba 7200 4800 6400 3600 3600 7200 9000 7200
Saskatchewan 7200 6000 5400 4500 3600 7200 9000 7200
Alberta 6400 5520 4620 6400 3600 6960 7000 5700
British Columbia 5720 5000 7200 3960 4800 7200 6400 6400

Source: Ellis Tables, Commission de la Construction du Qubec and workdestinations.com.

Table A2c: Apprenticeship Training Period in Hours

Cement Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Plumber Worker

Newfoundland 1635 1342 840 1080 2100 1470 1920
Nova Scotia 600 640 540 810 750 736
P.E.I. 600 600 800 820 800
New Brunswick 810 540 630 540 930 960 960
Quebec 1350 900 900 600 900 1350 1500 1800
Ontario 720 720 720 720 840 720 720
Manitoba 1124 701 840 675 1080 1210 1050 1050
Saskatchewan 1052 900 720 540 240 997 1124 1200
Alberta 960 720 720 420 240 1080 960 1200
British Columbia 720 630 450 540 360 1200 780 720

Source: Ellis Tables, Commission de la Construction du Qubec and workdestinations.com.
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Table A3a: Cansim II Labels for Construction Union Wage Rates

Cement Builders Sheet Metal
City Carpenter Bricklayer Painter Roofer Finisher Electrician Labourer Plumber Worker

St. John’s V39657 V39659 V39660 V39662 V39666 V39667 V39668 V39669 V39672
Halifax V39479 V39481 V39482 V39484 V39487 V39490 V39491 V39492 V39495
Saint John V39561 V39563 V39564 V39566 V39570 V39571 V39572 V39573 V39576
Quebec City V39577 V39579 V39580 V39582 V39586 V39587 V39588 V39589 V39592
Saguenay V39593 V39595 V39596 V39598 V39602 V39603 V39604 V39605 V39608
Montreal V39609 V39611 V39612 V39614 V39618 V39619 V39620 V39621 V39624
Ottawa-Gatineau V39625 V39627 V39628 V39630 V39634 V39635 V39636 V39637 V39640
St. Catherines V39312 V39314 V39315 V39320 V39322 V39323 V39324 V39325 V39328
Toronto V39641 V39643 V39644 V39646 V39650 V39651 V39652 V39653 V39656
Hamilton V39657 V39659 V39660 V39662 V39666 V39667 V39668 V39669 V39672
Kitchener V39329 V39331 V39332 V39334 V39338 V39339 V39340 V39341 V39344
Greater Sudbury V39377 V39379 V39380 V39382 V39386 V39387 V39388 V39389 V39392
London V39345 V39347 V39348 V39350 V39354 V39355 V39356 V39357 V39360
Windsor V39361 V39363 V39364 V39366 V39370 V39371 V39372 V39373 V39376
Thunder Bay V39393 V39395 V39396 V39398 V39402 V39403 V39404 V39405 V39408
Winnipeg V39409 V39411 V39412 V39414 V39421 V39422 V39423 V39424 V39427
Edmonton V39496 V39498 V39499 V39501 V39507 V39508 V39509 V39510 V39513
Calgary V39460 V39462 V39463 V39465 V39472 V39473 V39474 V39475 V39478
Vancouver V39514 V39516 V39517 V39519 V39523 V39524 V39525 V39526 V39529
Victoria V39530 V39532 V39533 V39535 V39539 V39540 V39541 V39542 V39545

Table A3b: Cansim II Labels for Male Unemployment Rates

City 15-24 25+

St. John’s V2359278 V2359528
Halifax V2359279 V2359529
Saint John V2359280 V2359530
Quebec City V2359282 V2359532
Saguenay V2359281 V2359531
Montreal V2359285 V2359535
Ottawa-Gatineau V2359286 V2359536
St. Catherines V2359291 V2359541
Toronto V2359289 V2359539
Hamilton V2359290 V2359540
Kitchener V2359294 V2359544
Greater Sudbury V2359287 V2359537
London V2359292 V2359542
Windsor V2359293 V2359543
Thunder Bay V2359295 V2359545
Winnipeg V2359296 V2359546
Edmonton V2359300 V2359550
Calgary V2359299 V2359549
Vancouver V2359301 V2359551
Victoria V2359302 V2359552
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Table A4a: Carpenter’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.2231 0.1149 0.0825 0.0751
Halifax 0.1987 0.1081 0.1165 0.1518
Saint John 0.2806 0.1595 0.3544 0.1720
Quebec City 0.0971 0.2408 0.2354 0.2540
Saguenay 0.0961 0.2408 0.2354 0.2540
Montreal 0.2021 0.2408 0.2354 0.2540
Ottawa-Gatineau 0.2679 0.2862 0.1755 0.1824
St. Catherines 0.2981 0.2415 0.1578 0.1397
Toronto 0.3532 0.1558 0.0731 0.0731
Hamilton 0.2657 0.2380 0.2059 0.1833
Kitchener 0.2990 0.2005 0.1378 0.1326
Greater Sudbury 0.2918 0.2853 0.1807 0.1910
London 0.1894 0.1505 0.1252 0.0885
Windsor 0.1293 0.1149 0.0324 0.0528
Thunder Bay 0.2139 0.2084 0.1384 0.1228
Winnipeg 0.3092 0.2515 0.2386 0.2607
Edmonton 0.2506 0.2014 0.1832 0.2212
Calgary 0.2517 0.2129 0.1597 0.2166
Vancouver 0.2456 0.0973 0.1402 0.1116
Victoria 0.2456 0.0973 0.1402 0.1116

20 City Mean 0.2354 0.1923 0.1674 0.1624
Standard Deviation 0.0689 0.0627 0.0718 0.0666

Table A4b: Bricklayer’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.3018 0.2176 0.1856 0.2337
Halifax 0.3162 0.1577 0.2054 0.2004
Saint John 0.3485 0.1861 0.3183 0.2371
Quebec City 0.1423 0.2775 0.2551 0.2556
Saguenay 0.1197 0.2775 0.2551 0.2556
Montreal 0.2454 0.2775 0.2551 0.2556
Ottawa-Gatineau 0.3389 0.2571 0.2218 0.2789
St. Catherines 0.2803 0.2009 0.2090 0.2369
Toronto 0.3084 0.1303 0.1089 0.1397
Hamilton 0.2705 0.2137 0.2171 0.2001
Kitchener 0.4035 0.3203 0.3614 0.2722
Greater Sudbury 0.3550 0.2738 0.2289 0.2370
London 0.1645 0.1953 0.1775 0.1457
Windsor 0.2477 0.1286 0.0916 0.0592
Thunder Bay 0.2080 0.1269 0.1240 0.1831
Winnipeg 0.3337 0.2260 0.2103 0.2759
Edmonton 0.2345 0.1901 0.1119 0.0607
Calgary 0.2356 0.2016 0.0883 0.0617
Vancouver 0.2353 0.1133 0.1355 0.0966
Victoria 0.2353 0.1133 0.1355 0.0966

20 City Mean 0.2663 0.2043 0.1948 0.1891
Standard Deviation 0.0741 0.0626 0.0745 0.0781
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Table A4c: Painter’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.1020 0.0899 0.0296 0.0961
Halifax 0.0346 -0.0162 0.0207 0.0643
Saint John 0.1384 0.1019 0.2342 0.1502
Quebec City 0.0737 0.1855 0.1620 0.1637
Saguenay 0.0961 0.1855 0.1620 0.1637
Montreal 0.1777 0.1855 0.1620 0.1637
Ottawa-Gatineau 0.0547 0.0135 0.0422 0.0422
St. Catherines -0.0600 0.0555 0.1119 0.1084
Toronto 0.2254 0.0127 0.0239 0.0519
Hamilton 0.0820 0.0837 0.1119 0.1084
Kitchener 0.1500 0.0929 0.1581 0.0451
Greater Sudbury 0.0463 0.0675 0.0544 0.0618
London 0.0248 -0.0266 0.0672 0.0542
Windsor 0.0521 -0.0320 -0.0401 -0.0451
Thunder Bay 0.1086 -0.0553 -0.0025 -0.0006
Winnipeg 0.1967 0.1152 0.0499 -0.0761
Edmonton 0.1555 0.1074 0.1624 0.1877
Calgary 0.1648 0.1233 0.1389 0.1858
Vancouver 0.2473 0.1334 0.0982 0.1162
Victoria 0.1379 0.0971 0.1049 -0.0379

20 City Mean 0.1104 0.0760 0.0926 0.0802
Standard Deviation 0.0751 0.0732 0.0702 0.0785

Table A4d: Roofer’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.0199 0.1300 0.0819 0.0245
Halifax 0.0442 -0.0010 0.0599 -0.0015
Saint John -0.1158 0.0345 0.1287 -0.0211
Quebec City 0.0971 0.2195 0.2363 0.2829
Saguenay 0.0596 0.2195 0.2363 0.2829
Montreal 0.1505 0.2195 0.2363 0.2829
Ottawa-Gatineau 0.0825 0.0466 0.0327 0.0203
Toronto 0.1478 0.1663 0.1084 0.1212
Hamilton 0.0015 0.1511 0.2082 0.2021
Kitchener 0.0499 0.0929 0.2108 0.1522
Greater Sudbury 0.0225 0.0992 0.0924 0.0916
London 0.1215 0.0052 0.0690 0.0630
Windsor -0.0478 0.0278 -0.0544 -0.0303
Thunder Bay -0.2618 -0.0602 -0.0021 -0.0116
Winnipeg 0.0391 0.0783 0.1170 0.1638
Edmonton 0.2173 0.1346 0.0426 0.1738
Calgary 0.1612 0.1193 0.0337 0.1693
Vancouver 0.2040 0.0603 0.0688 0.0462
Victoria 0.2926 0.1240 -0.0124 -0.0009

19 City Mean 0.0677 0.0983 0.0997 0.1059
Standard Deviation 0.1255 0.0789 0.0894 0.1076
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Table A4e: Cement Finisher’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.1778 0.2057 0.1856 0.2337
Quebec City 0.0737 0.1871 0.1884 0.2341
Saguenay 0.0596 0.1871 0.1884 0.2341
Montreal 0.1505 0.1871 0.1884 0.2341
Ottawa-Gatineau 0.1732 0.1457 0.1141 0.0373
St. Catherines 0.0752 0.0844 -0.0893 0.0833
Toronto 0.2215 0.0225 0.0107 0.0731
Hamilton 0.0913 0.0613 -0.0007 0.0833
Greater Sudbury 0.0770 0.1823 0.0593 0.0928
London 0.0770 0.0391 0.0573 0.0400
Windsor 0.0799 0.0789 0.0673 0.0238
Thunder Bay 0.1127 0.0433 0.0089 -0.0164
Winnipeg 0.1546 0.1055 0.0918 0.0932
Edmonton 0.1416 0.1404 0.1006 0.2136
Calgary 0.1427 0.1519 0.0770 0.2090
Vancouver 0.1449 0.0776 0.0491 0.0690
Victoria 0.1449 0.0776 0.0491 0.0690

17 City Mean 0.1234 0.1163 0.07918 0.1180
Standard Deviation 0.0465 0.0606 0.07754 0.0870

Table A4f: Electrician’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.4289 0.3484 0.2443 0.2510
Halifax 0.3933 0.2136 0.2459 0.1915
Saint John 0.4464 0.3062 0.2675 0.4326
Quebec City 0.1555 0.3118 0.2833 0.2829
Saguenay 0.1197 0.3118 0.2833 0.2829
Montreal 0.2869 0.3118 0.2833 0.2829
Ottawa-Gatineau 0.4489 0.3154 0.2393 0.2266
St. Catherines 0.2740 0.2707 0.2514 0.2942
Toronto 0.4293 0.2032 0.1091 0.0986
Hamilton 0.4008 0.3712 0.2261 0.2179
Kitchener 0.3979 0.3379 0.3592 0.2813
Greater Sudbury 0.4535 0.3300 0.2517 0.3078
London 0.2513 0.2148 0.1297 0.1472
Windsor 0.2069 0.1713 0.1096 0.1395
Thunder Bay 0.2469 0.1752 0.2063 0.2574
Winnipeg 0.3876 0.3164 0.3795 0.3950
Edmonton 0.4022 0.2454 0.1948 0.2746
Calgary 0.4226 0.2569 0.2269 0.2844
Vancouver 0.3657 0.1471 0.1697 0.1492
Victoria 0.3714 0.1471 0.1505 0.1074

20 City Mean 0.3445 0.2653 0.2306 0.2453
Standard Deviation 0.1026 0.0708 0.0730 0.0878
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Table A4g: Plumber’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.4891 0.3366 0.2411 0.3309
Halifax 0.3752 0.2098 0.2245 0.2666
Saint John 0.3390 0.3652 0.4742 0.4938
Quebec City 0.0760 0.3118 0.2833 0.2829
Saguenay 0.1197 0.3118 0.2833 0.2829
Montreal 0.2869 0.3118 0.2833 0.2829
Ottawa-Gatineau 0.4053 0.2933 0.1912 0.1834
St. Catherines 0.2497 0.2130 0.1816 0.1829
Toronto 0.4077 0.2024 0.1172 0.1282
Hamilton 0.3506 0.2830 0.2095 0.2326
Kitchener 0.4303 0.3538 0.3468 0.2635
Greater Sudbury 0.3927 0.2678 0.1967 0.2090
London 0.2662 0.2096 0.1531 0.1467
Windsor 0.2325 0.1701 0.0996 0.1370
Thunder Bay 0.2483 0.1447 0.1435 0.1421
Winnipeg 0.4549 0.3257 0.3779 0.3873
Edmonton 0.4044 0.2414 0.2186 0.2374
Calgary 0.4105 0.2689 0.1996 0.2639
Vancouver 0.3445 0.1416 0.1124 0.1414
Victoria 0.2951 0.1249 0.1542 0.1396

20 City Mean 0.3289 0.2544 0.2246 0.2367
Standard Deviation 0.1076 0.0739 0.0952 0.0946

Table A4h: Sheet Metal Worker’s Wage Relative to Laborer’s Wage

1971 1981 1991 2001

St. John’s 0.3851 0.2990 0.1467 0.2080
Halifax 0.3752 0.1841 0.2690 0.2216
Saint John 0.2988 0.2935 0.4276 0.2689
Quebec City 0.0971 0.3089 0.2833 0.2829
Saguenay 0.1197 0.3089 0.2833 0.2829
Montreal 0.2434 0.3089 0.2833 0.2829
Ottawa-Gatineau 0.3855 0.3022 0.2041 0.2109
St. Catherines 0.2532 0.3023 0.2075 0.2068
Toronto 0.3670 0.1530 0.0952 0.0741
Hamilton 0.3057 0.2836 0.2001 0.2004
Kitchener 0.3641 0.3211 0.3438 0.2003
Greater Sudbury 0.3562 0.2931 0.2412 0.2136
London 0.2536 0.1665 0.1261 0.1387
Windsor 0.2289 0.1692 0.1386 0.1268
Thunder Bay 0.2080 0.1581 0.1419 0.1768
Winnipeg 0.3092 0.2691 0.3305 0.3764
Edmonton 0.3625 0.2712 0.1009 0.0738
Calgary 0.3454 0.2827 0.0774 0.0693
Vancouver 0.2918 0.0993 0.1352 0.1435
Victoria 0.2926 0.1240 0.1281 0.0805

20 City Mean 0.2922 0.2449 0.2082 0.1920
Standard Deviation 0.0832 0.0739 0.0963 0.0834

10



Table A5: OLS Regressions with Unemployment Variables Added

Half-lives Equilibrium Premium

Intercept 1.8659 -8.3033 0.0486 0.2097
( 1.501) (-1.147) ( 1.148) ( 0.799)

EDij -0.1136 -0.1687 -0.0072 -0.0067
(-1.328) (-1.952) (-2.378) (-2.128)

EXPij 0.2389 0.2565 0.0143 0.0143
( 2.034) ( 2.220) ( 3.467) (3.443)

TRAINij -0.1626 -0.1072 0.0087 0.0081
(-2.474) (-1.591) ( 3.765) (3.315)

CERTij 0.0709 -0.0300 0.0444 0.0456
( 0.176) (-0.076) ( 3.131) ( 3.184)

ATLj -1.1227 -0.9471 0.0347 0.0341
(-2.009) (-1.650) ( 1.790) ( 1.653)

U1524j 0.1224 -0.1735 0.0038 -0.0021
( 1.224) (-0.184) ( 1.283) (-0.063)

U15242
j 0.0097 0.0002

( 0.385) ( 0.167)

U25+j 0.0514 3.3458 -0.0050 -0.0336
( 0.226) ( 2.561) (-0.661) (-0.722)

U25+2
j -0.2104 0.0018

(-2.601) ( 0.644)

n 142 142 148 148

R2 0.1115 0.1606 0.4542 0.4552

U1524j is the average unemployment rate for males aged 15-24 over the period 1987-2004 in location j.
U25+j is the same object for males aged 25 and over. The figures in parentheses are t−statistics.
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Table A6: OLS Regressions with metropolitan dummies

Half-lives Equilibrium Premium
Coefficient t-statistic Coefficient t-statistic

Intercept 3.7724 4.515 0.0511 1.913
EDij -0.2126 -2.185 -0.0095 -3.049
EXPij 0.2880 2.315 0.0183 4.640
TRAINij -0.1134 -1.510 0.0054 2.248
CERTij -0.3371 -0.751 0.0482 3.406
St John’s -0.5647 -0.542 0.0897 2.686
Halifax -0.4768 -0.487 0.0392 1.244
Saint John 2.3245 2.287 0.1430 4.557
Quebec City 1.5475 1.451 0.0653 1.904
Sagueny 2.4555 2.303 0.0636 1.853
Montreal 1.2735 1.194 0.0738 2.153
Ottawa-Gatineau 1.4173 1.528 0.0540 1.809
St Catherines 0.7034 0.732 0.0504 1.629
Toronto
Hamilton 0.6234 0.672 0.0646 2.163
Kitchener -0.1757 -0.182 0.0907 2.928
Greater Sudbury 2.1248 1.847 0.0532 1.784
London -0.3500 -0.377 -0.0083 -0.278
Windsor 1.1382 1.184 -0.0492 -1.647
Thunder Bay -0.0824 -0.089 -0.0285 -0.956
Winnipeg 0.8998 0.910 0.1278 4.028
Edmonton -0.3950 -0.421 0.0582 1.926
Calgary 0.4363 0.464 0.0546 1.807
Vancouver 1.1438 1.148 0.0212 0.662
Victoria 1.2931 1.297 0.0073 0.227

R2 0.2531 0.6453
n 150 156
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Table A7: OLS Regressions with occupation dummies

Half-lives Equilibrium Premium
Coefficient t-statistic Coefficient t-statistic

Intercept 4.1478 6.958 0.0793 4.053
EDij -0.1856 -1.926 0.0013 0.425
EXPij 0.2193 1.340 0.0017 0.336
TRAINij -0.1002 -1.563 0.0056 2.669
CERTij 0.5606 1.270 0.0131 0.926
Carpenters 0.7405 0.812 0.0260 0.870
Bricklayers -0.4380 -0.515 0.0537 1.926
Painters 0.0272 0.301 -0.0588 -2.058
Roofers 0.6134 0.833 -0.0379 -1.571
Electricians -0.3193 -0.264 0.0837 2.128
Plumbers -0.4168 -0.357 0.0807 2.122
Sheet Metal Workers -0.4570 -0.407 0.0526 1.451

R2 0.1099 0.5615
n 150 156
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