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Abstract

We explore the extent of mismatch between job seckers and vacancies in Quebec. Mismatch may occur
when those secking jobs are concentrated in segments of the labour market, e.g. industries, with low job
finding probabilities. Job finding probabilities might be low in some segments of the labour market because
employers open few positions or because it is difficult to match employers and employees in these segments.
Mismatch reduces the job finding rate and increases unemployment. In Quebec, unemployment has recently

begun to rise and reached 6.3% in June 2025. In such situations, when the labour market softens, the policy

tween 2016 and 2025. This increase is however small compared to the overall level of‘unemployment. Much
of the increase in mismatch results from an increase in the share of vacancies posted in health and social

services that is not matched by an equivalent increase in job seckers in this sector.

Mismatch arises when too many job seekers are searching in sectors of the economy in which the probability
ofﬁnding a job is low, either because there are few vacancies postcd or because frictions in this industry make
ic difficule to match job seckers to open vacancies. For this report, we explore industrial mismacch between
job seekers and job vacancies.! As an illustration, Figure 1 shows the share ofuncmploycd and of vacancies for
selected major industries. The share of job seckers in accommodation and food services is close to the share of
vacancies in that industry, but this is not the case in others. For Cxamplc, job seekers signiﬁcantly outnumber
vacancies in the construction and wholesale & retail industries, whereas the opposite is the case in the healthcare
sector. This suggests mismatch.

In this report, we measure the impact of this type of mismatch on unemployment in Québec. To do so, we
first estimate how hires are “}oroduccd”7 as a function ofjob seckers and vacancies, across industries and provinces
in Canada. Based on these estimates, we compute the allocation of job seckers across Québec industries that
would give rise to the highest job—ﬁnding rate, and thus the lowest unemployment rate. We then compute an
index that shows how much deviations from this benchmark have contributed to higher unemployment. Finally,
we discuss the contribution of different industries to overall mismatch.

Our findings suggest that on average over time, mismatch across major industries reduces monthly hires by

about 6% between 2015 and 2017 but has since increased to about 11%.> Most mismatch stems from just five

"Due to data limitation, we unﬂ)rtunate]y cannot examine mismatch at the occupation level, as there are no pub]ic]y available data
on vacancies by occupation in Canada. Companies such as Lightcast provide proprictary datasets based on scraping online job postings,
which might be useful for extending our analysis. However, this data is currently not available for a sufficiently long time period and
requires significant financial outlays.
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See Figure 3.



I share of unemployment [l Share of vacancies

Figure 1: Share of Unemployment and Vacancies for Major Industries

Notes: Shares of unemployment and vacancies of selected major industries, Québec, 2024. Unemployment rate is calculated as
unemployment divided by the labour force. Vacancy rate is vacancies divided by employment.

industries accounting for most of the index (Table 3). Wholesale and retail trade is particularly quantitatively
important since the number of job seckers far exceeds job openings in this sector. This sector is also relatively
bad at matching job seckers to openings. Consequently, around 40% of mismatch can be attributed to this sector.
Another noteworthy industry is health and social services, which has seen a rapid increase in job openings over
the last decade without a concurrent increase in job seckers. The result is that the contribution of health and
social services to mismatch has increased rapidly between 2016 and 2025.

This report is based on the methodology of Sahin et al. (2014). This methodology is useful in that it summa-
rizes in a single index the consequences of mismatch between job seckers and job openings. [t accounts not only
for gaps between job seckers and unemployment in an industry, as illustrated in Figure 1, but also for differences
in the matching technology, which summarizes the frictions in the labour market. It thus provides a useful di-
agnostic tool for understanding to what extent changes in unemployment over time arise from job seekers not
searching for jobs in the sectors best placed to hire them.

The methodology does make a number of strong assumptions. Most importantly maybe, this approach
contrasts the observed distribution of job seckers with an idealized economy in which job seckers are distributed
across sectors so as to maximize the job finding rate and thus minimize unemployment. In reality, lack of
qualifications and other barriers will make this idealized world impossible to attain. Any economy will thus
exhibit some mismatch as defined here.

A second major problem arises because constructing the index requires determining the sector in which job

seckers are searching. The data at our disposal only allows to do so based on past industry. A job secker will be



assigned to search in a sector if the last job held was in this industry. The mismatch index, as calculated here, will
therefore not capture search from individuals moving into this sector, be it because of moves across industries
OT acToss provinces.

We believe that these methodological shortcomings imply that variation in the mismatch index over time is
more informative than the level of mismatch. Assuming that barriers to mobility are constant, variation in the
index over time suggests that changes in unemployment arise due to how the alignment between job seekers and
job openings varies over time. The increase in the index in Quebec that can be linked to the evolving disparity
between job seckers and vacancies in health and social services illustrates how this methodology can be used to
pinpoint emerging problems in the labour market despite its methodological shortcomings. In this particular
case, it suggests directing further research into exploring the determinants of job secking in health and social
services.

The report is structured as follows. We begin by dcscribing in Section 1 the basic methodology following
Sahin et al. (2014) and the mismatch index that arises from it. Section 2 introduces the data used to implement
this mcthodology. Section 3 describes the estimation requircd to compute the index, and Section 4 presents

results.

1 Methodo]ogy

1.1 Sahin et al. (2014)

We follow Sahin et al. (2014) to calculate the mismatch index that indicates how much job ﬁnding rates fall short
of the ideal level atcained if job seekers were optimally distributed across sectors.” In the following, we show
how the mismatch index is derived. Readers less interested in the technical details may wish to skip forward to
the next section.*

As is common in the literature, we assume that in period ¢ and market segment 4 (here defined as the

interaction between industry and province), the number of new hires Hj; is a function of the numbers of job

seckers uj; and vacancies v
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where @ and ¢ are aggregate- and sector-specific “productivity” or “matching efficiency” of the matching
function in period ¢. This “matching function”, which has a long tradition in the literature (see Petrongolo
and Pissarides (2001) for a review of ernpirical work on the matching function), captures the idea that hires, or
“matches”, arise from the interaction ofjob seekers and firms posting job vacancies. Hiring increases both in

the number of‘job seckers or vacancies, but at a decreasing rate.

3Sahin et al. (2014) developed this approach in the context of the Great Recession in the US, when the policy discourse was primarily
concerned with geographic mismatch arising because job seckers were locked into locations with low job finding rates because their
mortgages were underwater. Sahin et al. (2014) developed a diagnostic tool to determine how much of the increase and persistence in
unemployment during the Great Recession might have been due to increased misalignment between job seckers and job openings. As
discussed in the introduction, we believe that this tool can help diagnose instances when misalignment changes over time, but should
not literally be taken as an estimate of the overall contribution of mismatch to the level of unemployment.

*See Appendix A for additional details on the derivation.



The parameter c, which is central to our analysis and which we estimate below, governs the relative contri-
bution of job seckers and vacancies to the creation of new matches.

The parameter @ varies over time as the ease of forming matches might vary in ways that apply to all sectors.
The parameter Git allows for variation over time in how easy it is to form matches in speciﬁc industries. For
example, matches may be more difficult to form in industries where specialized skills are important. In the
following derivations, we drop the term ®; and any time subscripts to keep the notation simple.

With these assumptions, the job finding rate, or the probability that a job secker finds a job in industry-

province ¢ is

U
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The job finding rate increases in the matching efficiency ¢; and the number of vacancies in that sector, but
declines with the number of other, competing job seckers in the same sector. As is common in the literature, we
call the ratio of vacancies to searchers in a sector, v;/u;, “labour market tightness”, and denote it by ;. With

this notation, the job finding rate in sector ¢ becomes
h; = ;0. (3)

When 0 < a < 1, then the rate at which workers find jobs is concave in ;. Therefore, in order to increase the
overall hiring rate and thus reduce unemployment, it is optimal to allocate the unemployed ACTOSS Sectors in a
way that equalizes the job finding rate across sectors. This implies the following condition for tightness across
any two sectors % and j,
* _ 1% e pra
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Here and in the following, optimal allocations are denoted with an asterisk. At the optimum, job finding rates
are equated across sectors. If they were not — for example, if h; < hj — the number of hires could be increased
if more workers searched in sector j rather than i, since in sector j the probability of success is higher.

Given a distribution of vacancies, this condition imp]ics an optimal allocation ofjob seekers across sectors:
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This equation shows that to maximize overall hires, there should be more job seckers in sectors where there are
more vacancies (high v;/v;), and in sectors where matching is more efficient (high ¢;/¢;). Aggregating across

sectors, this equation implies that the optimal number of searchers for any sector j is given by
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where w is the total number of job seckers.



With this optimal allocation of searchers across sectors, optimal total hires are given by
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where v denotes total vacancies.

Comparing sectors, as seen above, the optimal job finding rate is equal across sectors, and also equals the

aggregate job ﬁnding rate. The optimal share of hires in a sector then is as follows:

i % Yy Y%y
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The optimal number of hires is greater in sectors with more vacancies or where matching is easier.

1.2 The mismatch index

In practice, the allocation of job seckers across sectors will deviate from the optimal allocation, and actual
aggregate hires H will fall short of the potcntial maximum H*, as some job seekers search in sectors with
relatively low job finding probabilities. The mismatch index quantifies this discrepancy.

Consider the index M:

H*— H H
M=—=1——. (11)
H* H*
It measures the fraction by which the actual hires fall short of the maximum attainable hires because searchers
are not optimally allocated across sectors.
Using the matching function and equation (9), this index is given by
H > divg uzl -
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M=1- H* pvrul—a

The mismatch index M ranges from zero to one.” It equals zero when observed hires H are equal to counter-
factual optimal hires H*. Tt equals one if actual hires H are zero. Higher values of the index indicate a greater

degrec ofmismatch, and thus a grcater sharc thiI'CS 1OSE.

>See Appendix A5 in Sahin et al. (2014).



Since the index aggregates across sectors, one can also separate it into its sectoral contributions. Therefore,
we also present results showing how the discrepancy between optimal and actual unemployment in individual

industries contributes to aggregate mismacch M.

1.3 Measurement

Computing the mismatch index given in equation (12) requires data on vacancies and job seckers for sectors %
and time ¢. We describe these data in the next section.
In addition, computing the index requires estimates of the parameters o and qSl-.(’ We describe the estimarion

in more decail in Section 3.

2 Data

To implement this approach, we first need to estimate the parameters {cv, ¢; }. To estimate these parameters, we
need not just data on vacancies and unemployment across sectors, but also data on hires by sector. Once these
parameters are obtained, it suffices to have access to data on vacancies and unemployment without requiring
hiring data across sectors to construct the mismatch index.

For both the estimation and the construction of the mismatch index, we rely on data on job seckers and
vacancies from the Labour Force Survey (LFS) and the ]ob Vacancy and Wage Survey (]V\X/S) The required data
for the index are publicly available from April 2015 up to the most recent available period7 which at the time of
the writing of this report is June 2025. We refer to this data as the “Index data.” The Index data is dynamic in the
sense that it is updated monthly as Statistics Canada makes new data publicly available as part of its ongoing
dara collection efforts.

To estimate {cv, ¢; } we also need data on hires, which are unfortunately not publicly available. For these,
we require access to the confidential Labour Force Survey longitudinal micro data available at the Statistics
Canada Research Data Centres subject to strict confidentiality provisions. Thus, for estimation, we use data
on job seckers and hires from the confidential LFS and on vacancies from the JVWS for February 2016 to April
2024. We refer to this data as the “Estimation data.”

Since the hiring data is not publicly available, the Estimation data cannot be continuously updated without
going through a Compicx process of vetting the rcsuiting output. Thus, the Estimarion data is by necessity fixed.
The Index data required to calculate the mismatch index given parameter values is however publicly available
using darta collected close to the present time. We can thus updatc the mismatch index using public data with
licele delay.

Our ana]ysis requires data at the province and industry level. We obtain these from the LFS and the JVWS.
The JVWS provides monthly measures of vacancies by province and industry. The public-use LES provides
monthly measures of unemployment by province and industry.” Note that the industry of the unemployed is

assigned based on the prior industry a worker was employed in. We use this series as our measure of job seckers.”

*The parameter @ affects H and H* similarly and thus does not enter the index.

"These data can be found in Statistics Canada Table 14-10-0442-01 at heeps://www150.statcan.ge.ca/tl/cbl1/en/tv.action?pid=1410044201
and Table 14-10-0022-01 at heeps://www150.statcan.ge.ca/tl/tbll/en/ev.action?pid=1410002201.

8We are interested in the extent to which unemployed job seckers search in the optimal sector. Therefore, we only include unem-



Hires by industry are not part of the public—use data. We thus measure hires using the confidential pane]
LFS, which tracks individuals over six months. To estimate the matching function, we first estimate the number
of hires in an industry by counting the transitions from unemplyment into employment in this industry in a
given month. We then obtain a job finding rate by dividing this number of hires by the number of job seckers in
an industry obtained from the Statistics Canada table. Finally, we estimate the matching function by projecting
the log job finding rate on the log labour tightness constructed using the estimate of job seekers and vacancies
in an industry.

The data allow distinguishing the following 14 industries:”

. Accommodation and food services + Manufacturing

« Business, building and other support services « Other services (except public administration)
« Construction « Professional, scientific and technical services
« Educational services « Public administration

« Finance and insurance + Real estate and leasing

« Health care and social assistance + Transportation and warehousing

« Information, culture and recreation « Wholesale and retail trade

Statistics Canada data are available for the Canadian provinces. Our analysis focuses on Québec. We also
compute the mismatch index for Ontario for comparison. To respect Statistics Canada’s confidentiality require-
ments, we aggregate the provinces of Manitoba and Saskatchewan into the “Prairies”, and New Brunswick, New
Foundland and Labrador, Nova Scotia and Prince Edward Island into the “Maritimes”.

To maximize coverage of our ana]ysis, we use monthly data going back to the inception of the JVWS, in Apri]
2015, and up to June 2025 for the Index data. The Estimation data covers February 2016 to April 2024. Since the
JVWS was not collected in the second and third quarters of 2020, the height of the Covid-19 recession, our
analysis cannot cover that period.'’

Tables 1 and 2 give an overview of the data that enters our analysis. Over the period of analysis, the unem-
ployment rate in Québec averaged 5.5%, with a standard deviation of 1.2 percentage points. The vacancy rate,
defined as the number of vacancies relative to ernp]oyment7 on average was just shy of 3%, with a standard devi-
ation of 1.2 percentage points. The job finding rate, i.c. the fraction of the unemployed who find a job, averaged
24 percent per month. It exhibited significant variation over time, with a standard deviation of ten percentage
points. On average, new hires per month on average made up just short of one percent of employment. All of

these statistics were fairly similar in Québec, Ontario, and Canada as a whole."!

ployed job seekers in our measure. Similarly, we only include those leaving unemployment in our measure of hires. This implies that the
matching function we estimate does not capture job to job transitions. It also does not capture job transitions of individuals not in the
labour force or moves across provinces.

IWe ignore utilities due to lack of available data. We ignore the agriculture, forestry, fishing and hunting industries, since their
definition is not consistent between the LFS and the JVWS.

9%e also omit March 2020, when unemployment spiked due to Covid-19 lockdowns.

“Uncmploymcnt rates were a bit higher, and vacancies a bit lower, in Alberta and the Maritimes. In BC, in contrast, unemployment

was ]O\VCT ZlT‘Id vacancies more numerous.



Table 1: Summary Statistics by Region February 2016 — April 2024 (excl. March 2020 — September 2020)

Variable  QC ON AB BC Maritimes  Prairies Canada
Unemployment Rate

Mean 0.055 0.062 0.072 0.054 0.090 0.056 0.062
SD 0.012 0.012 0.014 0.009 0.015 0.010 0.011
Vacancy Rate

Mean 0.029 0.027 0.025 0.034 0.023 0.024 0.028
SD 0.012  0.007 0.007 0.008 0.007 0.008 0.008
Job Finding Rate

Mean 0240 0214 0215 0232 0.206 0.238 0.220
SD 0.100 0.091 0.080 0.097 0.094 0.153 0.084
Hires Rate

Mean 0.009 0.008 0.010 0.008 0.012 0.008 0.009
SD 0.003 0.003 0.003 0.003 0.005 0.004 0.003
Tightness

Mean 0.863 0.759 0597 1.068 0.407 0.725 0.751
SD 0.505 0.324 0298 0.387 0.201 0.396 0.341

Notes: Unemployment rate is calculated as unemployment divided by the labour force. Vacancy rate is va-
cancies divided by employment. Job finding rate is calculated as hires divided by unemployment. Hires
rate is calculated as hires divided by employment. Tightness is calculated as vacancies divided by unemploy-
ment. Data excludes the Covid period (March 2020 - August 2020). Maritimes combines Nova Scotia, New
Brunswick, Prince Edward Island, and Newfoundland and Labrador. Prairies combines Saskatchewan and
Manitoba. The unemployment rate includes all unemployed workers, including those without a known prior
sector. These workers are excluded from all other statistics, which are based only on the 14 sectors analysed.

Industries, in contrast, differ significantly. Table 2 shows summary statistics for the five largest industries
by employment. Here, construction stands out for its high unemployment rate. Unemployment in wholesale
and retail trade is also elevated even if less dramatically than in construction. Education and professional ser-
vices have unemployment rates not far from the average. Health and social services in contrast has a very low
unemployment rate. Vacancy rates also vary across industries. Among the large industries, they are highest in
health care and construction. They are significantly lower, and also lower than the overall average, in wholesale
and retail, education, and professional services.

The combination ofhigh unemployment and low vacancy rates implies that tightness in wholesale and retail
is very low. By contrast, health and social services have both low unemployment and high vacancy rates, implying
that this part of the labour market is very tight.

Among the large industries, the joh finding rates are highest in education and in health and much lower in
the other three major industrial sectors listed in Table 2. Given the low vacancy rate in education, this points
toa high matching efficiency in the sector. Thus, chis simple comparison already indicates that vacancy rates
and matching efficiency vary across industries. In the next section, we explicitly estimate a matching function

which we use to recover the matching efficiency for each sector.



Table 2: Summary Statistics for Top-5 Industries, Quebec, February 2016 — April 2024 (excl. March 2020 —
September 2020)

Professional

Wholesale &  Health Care & Educational Scientific &
Variable Rertail Trade  Social Assistance  Construction Services Technical Services
Unemployment Rate
Mean 0.040 0.016 0.073 0.030 0.026
SD 0.014 0.005 0.044 0.036 0.008
Vacancy Rate
Mean 0.017 0.041 0.029 0.010 0.031
SD 0.007 0.023 0.014 0.004 0.010
Job Finding Rate
Mean 0.126 0.378 0.350 0.618 0.265
SD 0.068 0.521 0.249 0.970 0.183
Hires Rate
Mean 0.005 0.006 0.024 0.012 0.007
SD 0.003 0.009 0.017 0.017 0.005
Tightness
Mean 0.483 2.828 0.574 0.605 1.422
SD 0.323 1.753 0.505 0.494 1.137

Notes: Unemployment rate is calculated as unemployment divided by labour force. Vacancy rate is vacancies divided by
) ) Y

employment. Job finding rate is calculated as hires divided by unemployment. Hires rate is calculated as hires divided by

employment. Tightness is calculated as vacancies divided by unemployment. Data excludes the COVID period (March

2020 - August 2020). Industries are grouped according to NAICS codes with some categories combined for analysis con-

sistency.

3 Matching Function Estimation

Calculation of the mismatch index M requires estimates of the elasticity of the matching function with respect
to vacancies « and of the industry—spcciﬁc matching cfﬁcicncy qbz This estimation is based on equation (3) in

1ogs, and including time variation:
log hipt = constant + log ®; + log ¢y + alog Oipe + €ipt, (13)

where 7 denotes industry, p region, and ¢ time. We model log ¢;j, as a full set of industry and region fixed effects.
We weight observations by the region X industry’s share of total unemployment.

We estimate an elasticity of hires with respect to tightness, o, of 0.501, at the centre of the range of typical
estimates in the literature (see e.g. Petrongolo and Pissarides, 2001). This implies that vacancies and job seckers
have a quantitativcly similar impact on hires.

Table BI reports estimates of industry and region fixed effects. For ease of interpretation, we report these
relative to the national mean.'” The results in Table Bl reveal that the matching efficiency ¢ differs significantly
across industries and provinces. Comparing industries, matching is relatively less efficient in wholesale and re-

tail as well as accommodation and food services. Construction, educational services, and information, culture

2All sets of fixed effects are jointly strongly statistically significant. The table does not report time fixed effects because they do not
matter for the mismatch index, since they affect actual and optimal hires equally.



and recreation are estimated to be particularly efficient in matching job seekers to job openings.” Comparing
provinces, matching efficiency in Quebec and Ontario are quite similar to the nationwide average. By con-
trast, British Columbia is estimated to be less efficient in matching job seckers to openings, while the maritime

provinces are more efficient than the Canadian average.

4 Mismatch in Quebec

With estimates of @ and ¢; in hand, we compute the mismatch index M. Figure 2 shows the aggregate time

series for Québec that enter the index.™
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Figure 2: Hires, Unemployment and Vacancies in Quebec

Figure 3 shows the mismatch index for Quebec. The fainter, blue line shows monthly values for the index.
Because these are quite volatile, we also plot a 6-month moving average using a bolder, red line. The mismatch
index takes on values ranging broadly from 0.06 to 0.11, with a mean of 0.086, indicating that 6 to 11% of
potentia] hires are lost to mismatch ofjob seckers across industries. The index Clearly increases over time. Up
to 2017, it fluctuates between 6 and 7%. It then increases to about 8.5%. After the Covid recession, the index is

more volatile, ﬂuctuating around a higher level of around 10%."

Bnformartion, culture and recreation is a broad category that aggregates smaller industries that are quite distinct from each other.
Caution is warranted in interpreting results specific to this industry.

"The index relies on data on vacancies and unemployment, which are publicly available for the entire index data period. For infor-
mation, the figure also shows actual hires, which are computed from confidential data and are only available for the estimation data
period.

5 Annual averages are shown in Table C1.
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Figure 3: Mismatch Index for Quebec

4.1 The contribution of different industries

Table 3 shows the contribution of different industries to the index in 2024. The first column of the table shows,
for each industry, by which fraction the mismatch index would decline if the fraction of searchers in that in-
dustry was at its optimal level u}.'® This reveals that the largest contributor by far is wholesale and retail trade,
which accounts for close to half of total mismatch. The second largest contribution comes from health care and
social assistance, which accounts for a quarter of aggregate mismatch. Education accounts for 18 percent, and
construction for 10. The contributions of other industries are much smaller.

There are two reasons why an industry might contribute substantially to the mismatch index. First, holding
the matching cfflcicncy constant, there might be an imbalance between the number of]'ob seckers and job
vacancies. This explains for example why wholesale and retail trade contributes so strongly to the index. This
industry has by far the largest number of job seckers (almost a third), but accounts for less than a seventh of
vacancies. In contrast, the three next-largest industries in terms of job seckers — manufacturing, professional
services, and accommodation and food services — have fairly balanced shares of vacancies and unemployment,
implying much smaller contributions to mismatch. The contribution of the health care and social services sector
to mismatch is high for the same reason: this industry accounts for by far the largest share of vacancies — around

30 percent — but has a much smaller share of job seckers (only about 7 percent).

10\We compute this as follows. In the data, all industries have u; # uj. We compute the counterfactual value of the index, Mj, that
would be obrained if unemployment in industry ¢ was optimal (u; = u}), and unemployment in the other industries is adjusted in pro-

—
portion to their share of total unemployment. Table 3 shows (M — M;) /M, i.e. how much lower mismatch would be if unemployment
in industry ¢ was optimal. Note that due to non-linearities, the contributions need not sum to 100 percent..
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Second, mismatch is high ifrnany workers search in an industry with low matching efiiciency. Here we see a
further reason for the large contribution of wholesale and retail trade to the mismatch index: match efficiency in
this industry is particularly low. For the same reason, mismatch is high in educational services and construction:
both industries have very high levels Of‘matching efiiciency. These more than make up for their unimpressive
share of vacancies, implying that the optimal share of searchers in these industries is much higher than the actual
share."”

Hence, to understand the extent of mismatch, it is not sufficient to simply compare the distributions of
vacancies and job seekers across sectors. It is crucial to also take the variation in matching efficiency across

SECLors into account.

Table 3: Industry contributions to aggregate mismatch (share of aggregate mismatch)

Share of

Share of Relative optimal
Share of  unemploy-  Share of matching unemploy-

mismatch ment vacancies  efficiency ment
Industry

Accommodation and food services [72] 0.016 0.085 0.088 0.700 0.043
Business and other support services (55, 56] 0.009 0.052 0.046 0.811 0.031
Construction [23] 0.102 0.087 0.056 1.628 0.147
Educational services [61] 0.180 0.053 0.036 1.912 0.131
Finance and insurance [52] 0.001 0.015 0.032 0.639 0.013
Health care and social assistance [62] 0.249 0.066 0.296 0.814 0.196
Information, culture and recreation [51, 71] 0.008 0.053 0.025 1.475 0.053
Manufacturing [31-33] 0.008 0.089 0.096 0.967 0.090
Other services (except public admin) [81] 0.058 0.033 0.043 1.275 0.070
Prof., scientific and tech. services [54] 0.002 0.086 0.074 0.963 0.068
Public administration [91] 0.013 0.018 0.018 1.209 0.027
Real estate and rental and leasing [53] 0.008 0.016 0.012 1.133 0.016
Transportation and Warehousing [48-49] 0.014 0.040 0.046 1.040 0.050
Wholesale and retail trade [41, 44-45] 0.449 0314 0.131 0.695 0.063

Note: The table shows the change in the mismatch index when the number of job seekers is adjusted to the optimal level in that
industry. Adjustments are made by redistributing or drawing from other industries according to the distribution of job seckers across
industries. Contributions to the index do not sum to 100%. The table is based on 2024 values.

4.2 Why has mismatch in Québec increased over time?

Table 4 shows the contribution of each industry to the observed increase in the mismatch index from 6-7 percent
to around 10 percent.'® The two largest drivers of the increase in the index are healch care and wholesale and
retail, each pushing the index up by more than two percentage points. Educational services have contributed

an increase of almost 1.5 percentage points, and construction 0.7 percentage points. The contribution of most

7Note that while information, culture and recreation also has a very high matching ei‘ﬁciency, it has very low levels of vacancies. As
a result, the actual and optimal shares of job seckers come very close, and its contribution to mismatch is minimal.

¥To obtain these numbers, we compute the contribution of each industry to the level of the mismatch index in both 2016 and 2024
as outlined above. The table shows the change in these contributions. In the notation of footnote 16, it shows (M2024 — ]/\4\1-72024) -

(Ma2016 — M 2016). A positive value thus implies a contribution to the increase in the index.

12



other industries to mismatch declined, with professional services as well as information, culture, and recreation

contributing about 0.5 percentage points to the decline.

Table 4: Changes in industry contributions to aggregate mismatch, 2016 to 2024

Contribution Change in Change in

to increase share of share of

in mismatch uncmploymcnt vacancies

Industry

Accommodation and food services [72] -0.001 -0.000 -0.006
Business and other support services [55, 56] 0.001 -0.023 -0.038
Construction [23] 0.007 -0.042 0.027
Educational services [61] 0.014 0.004 0.018
Finance and insurance [52] -0.002 -0.000 -0.041
Health care and social assistance [62] 0.024 0.021 0.190
Information, culture and recreation [51, 71] -0.006 0.002 -0.019
Manufacturing [31-33] -0.001 -0.022 -0.039
Other services (except public admin) [81] -0.001 0.002 -0.003
Prof., scientific and tech. services [54] -0.005 0.038 -0.017
Public administration [91] -0.002 -0.007 -0.013
Real estate and rental and leasing [53] -0.000 0.002 -0.003
Transportation and warchousing [48-49] -0.000 -0.001 -0.006
Wholesale and retail trade [41, 44-45] 0.022 0.035 -0.051

Note: The first data-column shows the percentage point change in the index between 2016 and 2024 accounted for by a given industry,

o~

—
(Ma2024 — M 2024) — (M2016 — M 2016) in the notation of footnote 16. The second and third columns of data show the percentage
point changc in the share of‘unemployment and vacancies of a given industry for the same time—period.

Figure 4 shows the time series of the contribution to mismatch for the industries with the largest increases
plus professional services. Figures 5 and 6 show the changes in the unemployment and vacancy shares of these
industries.

These ﬁgures show that while the contribution of wholesale and retail to mismatch is generally volatile,
there is clearly an increasing trend. This reflects the stable share of job seckers in this industry despite a decline
in the share of vacancies by five percentage points, or a quarter. As a result, the imbalance between the high
fraction of job seckers and the lower fraction of vacancies in this industry worsened over time.

Very much the opposite pattern can be seen in health care and social assistance. The share of vacancies in the
sector increased continuously up to 2019, and exploded after the Covid Recession. This holds not only directly
in the aftermath of this recession, but even more so in 2023 and 2024. Overall, the share of vacancies accounted
for by this industry almost tripled, from around ten to about thirty percent. At the same time, the share of job
seckers only increased slightly. A similar pattern is behind the increasing contribution of the education sector."”

The contribution of construction to mismatch increased because its share of job seckers declined despite a
growing share of vacancies. Note that mismatch in this sector is highly Cyclical.

The increase in mismatch in Québec since 2016 thus mostly reflects the fact that vacancies increased enor-

rnously in health care and declined in wholesale and retail, while the distribution ofjob seckers across industries

< . . ~ . . . . . . ~ . .
The high matching efficiency in education compared to health care explains why the contribution of education to mismatch has
grown so much, although its share of vacancies has increased much less.
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Figure 6: lndustry shares of vacancies over time, industries with 1argest Change in contribution to mismatch

(6-month moving average)

hardly changed, Statistics Canada data indicate that health care has seen the 1argest increase in its share of em-
ployment (by 1.2 percentage points, from 12.3 to 13.5%), except for professional services. Wholesale and retail

trade has by far the 1argest decline: its employment share fell by 2 percentage points, from 17.6 to 15.6%.”"

4.3 A comparison to Ontario

Finally, Figure 7 compares the mismatch index in Québec (blue) to that in Ontario (red).”! Mismatch in the two
provinces was at similar levels before the Covid recession, possibly increasing slightly more in Québec. After
the recession, the index was consistently higher in Québec, where it fluctuated around ten percent, whereas it
fluctuated around Cight percent in Ontario.

Tables 5 and 6 show industry contributions to the index in the two provinces in 2016 and 2024, respec-
tively. This reveals that by and 1argc, the same sectors are the main contributors to mismatch in both provinces.
However, the wholesale and retail trade and the health care and social assistance sectors in Québec contribute
about a percentage point each more to mismatch, thus accounting for almost the entire difference in mismatcch
between the two provinces in 2024.

There was no such gap in 2016, and as a result, mismatch in the two provinces were similar in that year. As
shown in Tables C2 to C5, the increase in vacancies in the health care sector in Québec exceeded that in Ontario.
Whereas vacancies did increase strongly in Ontario — their share of aggregate vacancies more than doubled — it

almost tripled in Québec.

Data source: Statistics Canada Table 14-10-0202-01.
HAll series are smoothed using a 6-month moving average, as in Figure 3.

15



15+

.05 1

0 -
T T T T T T T T T T T
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

—— Québec — Ontario
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Table 5: Industry contributions to aggregate mismatch, Québec and Ontario, 2024

Province
ON  QC
Industry

Accommodation and food services [72] 0.001  0.002
Business and other support services [55, 56] | 0.000  0.001
Construction [23] 0.008 0.010
Educational services [61] 0.021  0.021
Finance and insurance [52] 0.001  0.000
Health care and social assistance [62] 0.019 0.028
Information, culture and recreation [51,71] | 0.000  0.001
Manufacturing [31-33] 0.001  0.001
Other services (except public admin) [81] 0.004 0.006
Prof., scientific and tech. services [54] -0.000 0.000
Public administration [91] 0.003  0.001
Real estate and rental and leasing 53] 0.001  0.001
Transportation and warehousing [48-49)] 0.001  0.002
Wholesale and retail trade [41, 44-45] 0.036  0.049

The share of vacancies in wholesale and retail trade declined in a very similar way in both provinces — from
about 18 to around 13 percent. In Ontario, the share of job seckers in the sector fell slightly. As shown above, it
increased in Québec, strongly pushing up mismatch.

Summarizing, mismatch in Ontario increased less than in Québec because vacancies in health care increased

less strongly, and because the fraction of job seckers in wholesale and retail remained stable.
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Table 6: Industry contributions to aggregate mismatch, Québec and Ontario, 2016

Province
ON QC
Industry

Accommodation and food services [72] 0.001  0.003
Business and other support services [55, 56] | 0.000  0.000
Construction [23] 0.010  0.003
Educational services [61] 0.007  0.007
Finance and insurance [52] 0.001  0.003
Health care and social assistance [62] 0.001  0.004
Information, culture and recreation [51, 71] | 0.009 0.006
Manufacturing [31-33] 0.000 0.002
Other services (except public admin) [81] 0.004 0.008
Prof., scientific and tech. services [54] 0.001  0.005
Public administration [91] 0.000 0.003
Real estate and rental and leasing [53] 0.001  0.001
Transportation and warchousing [48-49] 0.002  0.002
Wholesale and retail trade [41, 44-45] 0.029  0.027
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5 Conclusion

In this report, we have computed an index that measures the contribution of mismatch to unemployment in
Que¢bec. Mismatch increased strongly from 2016 to 2024, mostly due to developments in two sectors. In healch
and social services, vacancies tripled, making it by far the dominant sector in terms of vacancies. At the same
time, the fraction of‘job seekers in the sector only increased slightly. In contrast, an increase in the fraction of
job seckers in wholesale and retail - already the largest sector in terms of job seekers — was accompanied by a
decline in the share of vacancies in the sector.

These findings reflect the impact of structural changes currently occurring in the Québec economy on the
labour market. The index thus is a useful tool for diagnosing sectoral imbalances in the labour market.

Our findings also raise a number of substantive and methodological questions for future work. First, why
has the number ofjob seckers in health care increased so little? From what other sectors do workers move into
the sector? Second, what is driving the decline in wholesale and retail? How does the rise of online shopping
affect the structure of employment? To what industries can affected workers shift?

Answering these questions will also require better data on the industries in which job seckers search. Cur-
rently available data proxy this as the past industry of employment. This measure has shortcomings when there
are significant changes in the structure of employment. Better measures would allow for more accurate mea-

surement of the level of mismacch and the contribution of different industries.
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Appendix A: Detailed Derivation of Index

Assume that each sector/province, indexed by 4, operates a separate labour market with a separate matching

function. These matching functions are given by
a, l—«a
Hiy = ®1divgiuy, (14)

where H; are hires in scctor/provincc 1, ®; and ¢y are aggregate and scctor—spcciﬁc “productivity” of the match-
ing function, v; are vacancies, and u; are searchers (unemployed) in 7. In the following, omit time subscripts.

Consider a planner who aims to maximize aggregate hires,

H=> H, (15)

by allocating the unemployed across sectors 7, taking ¢; and vacancies by 7 as given. Optimality requires equating

the “marginal product” of the unemployed in terms of generating hires across sectors ¢ and 7, for any 1, j:

piviu’; " = v e, (16)

where u} is optimal unemployment in ¢. This implies equating tightness §; = v; /u; across sectors, adjusted for

differences in nmtching productivity:

s _ Vi _ (% a *
n=to (%) o

This is equivalent to equalizing the job finding rate across sectors i:
007" = $;07°. (18)

Similarly,

v _ Vi (9 » *
Ty (qu) = "

Given vacancies, it is optirnal to allocate more searchers to sectors with highcr matching productivity.

In addition, the total number of searchers has to equal total unemployment:
*
U = g u; . (20)
%

For j = 1, this implies
(;5 1
(% P\ Y o«
u= g — (=] u (21)
v <¢1> '

%
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so that

or

= T
V197" Zl vipia

With this allocation, optimal total hires are given by

N\ - ) %
HY = ZH: = Z¢ZU7€X <:))i> <j:i> uil—a

Defining

this imp]ies

H* = Q;Uozul—oc
or
H* - /U\Q
sy
U U
Then the share of matches lost to misallocation of searchers across markets is
H* - H H
M="_"""_1_
H* H*
or equivalently
h
M=1-—
h*’
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letting hires per searcher be h = H/uand h* = H* /u.

Using the matching function and equation (9), this implies

mo1o g Tedwtut
B H* pvoul-a
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Appendix B: Matching Function Estimates

Table B1: Matching Function Estimation \X/eighted by Province x Industry

log 0; ¢ 0.501
(0.018)
Region Fixed Effects
Alberta -0.023
British Columbia -0.202
Maritimes 0.249
Ontario -0.027
Prairies 0.031
Quebec 0.061
Industry Fixed Effects
Accommodation and food services [72] -0.319

Business, building and other support services [55, 56] -0.172

Construction [23] 0.524
Educational services [61] 0.685
Finance and insurance [52] -0.411
Health care and social assistance [62] -0.169
Information, culture and recreation [51, 71] 0.425
Manufacturing [31-33] 0.004
Other services (except public administration) [81] 0.280
Professional, scientific and technical services [54] -0.001
Public administration [91] 0.227
Real estate and rental and leasing 53] 0.162
Transportation and warchousing [48-49] 0.076
Wholesale and retail trade [41, 44-45] -0.327
R-squared 0.366
Time Fixed Effects v

Observations 6436

Standard error of the coefhicient on 6 in parentheses. All industry/region fixed
effects are statistically significantly different from the reference group (Accomo-
dation and food/Alberta) at the 1% level of significance, except for real estate and
information, culcure and recreation (5%). The fixed effects for Ontario and the
Prairies are not statistically significantly different from the reference category
(Alberta). Estimation uses as weights cach region X industry’s share of overall
unemployment.
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Appendix C: Additional Tables and Figures

Table C1: Mismatch index in Québec and Ontario, yearly averages

year Province

ON QC
2015 | 0.052  0.067
2016 | 0.058 0.064
2017 | 0.064 0.062
2018 | 0.077 0.083
2019 | 0.072  0.084
2021 | 0.083 0.100
2022 | 0.067 0.099
2023 | 0.078 0.098
2024 | 0.084 0.109

Table C2: Industry shares of unemployment, Quebec and Ontario, 2024

Province
ON QC
Industry

Accommodation and food services [72] 0.084 0.085
Business and other support services [55, 56] | 0.055  0.052
Construction [23] 0.087 0.087
Educational services [61] 0.064 0.053
Finance and insurance [52] 0.035 0.015
Health care and social assistance [62] 0.047 0.066
Information, culture and recreation [51,71] | 0.075 0.053
Manufacturing [31-33] 0.092  0.089
Other services (Cxcept public admin) [81] 0.035 0.033
Prof., scientific and tech. services [54] 0.084 0.086
Public administration [91] 0.021  0.018
Real estate and rental and leasing [53] 0.012 0.016
Transportation and warehousing [48-49] 0.046 0.040
Wholesale and retail crade [41, 44-45] 0263 0314
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Table C3: Industry shares of unemployment, Québec and Ontario, 2016

Province
ON  QC
Industry

Accommodation and food services [72] 0.096 0.086
Business and other support services [55, 56] | 0.079  0.075
Construction [23] 0.099 0.130
Educational services [61] 0.053  0.049
Finance and insurance [52] 0.022  0.016
Health care and social assistance [62] 0.054  0.045
Information, culture and recreation (51, 71] | 0.058  0.051
Manufacturing [31-33] 0.102  0.110
Other services (except public admin) [81] 0.031 0.032
Prof., scientific and tech. services [54] 0.061 0.048
Public administration [91] 0.026  0.025
Real estate and rental and leasing [53] 0.010 0.014
Transportation and warchousing [48-49] 0.031 0.041
Wholesale and retail trade [41, 44-45] 0278 0.279

Table C4: Industry shares of vacancies, Québec and Ontario, 2024

Province
ON QC
Industry

Accommodation and food services [72] 0.101  0.088
Business and other support services [55,56] | 0.071 0.046
Construction [23] 0.058 0.056
Educational services [61] 0.043 0.036
Finance and insurance [52] 0.049 0.032
Health care and social assistance [62] 0228 0.296
Information, culture and recreation [51, 71] | 0.035  0.025
Manufacturing [31-33] 0.068 0.096
Other services (except public admin) [81] 0.043 0.043
Prof., scientific and tech. services [54] 0.080 0.074
Public administration [91] 0.026 0.018
Real estate and rental and leasing [53] 0.013  0.012
Transportation and Warchousing [48-49] 0.053 0.046
Wholesale and retail trade [41, 44-45] 0.132  0.131
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Table C5: Industry shares of vacancies, Québec and Ontario, 2016

Province
ON QC
Industry

Accommodation and food services [72] 0.122  0.094
Business and other support services [55, 56] | 0.106  0.085
Construction [23] 0.064 0.029
Educational services [61] 0.026 0.018
Finance and insurance [52] 0.065 0.073
Healch care and social assistance [62] 0.091  0.106
Information, culture and recreation [51, 71] | 0.057 0.044
Manufacturing [31-33] 0.089 0.135
Other services (except pub]ic admin) [81] 0.038 0.046
Prof., scientific and tech. services [54] 0.083 0.091
Public administration [91] 0.015 0.031
Real estate and rental and leasing [53] 0.014  0.015
Transportation and warchousing [48-49] 0.045 0.052
Wholesale and retail trade [41, 44-45] 0.186  0.182
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