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Abstract

The Canadian unemployment insurance (Ul) program has led to arelatively stable pattern
of cross-subsidization across industries and provinces over the years. some are always net
beneficiaries of the program, others are always net contributors. Previous studies have shown
that the major flow of fundsisfrom the service industries toward the primary sector and
construction, and from Ontario toward the provinces east of it. The present study
corroborates those findings, but moves beyond aggregate analyses. It shows that cross-
subsidization through Ul occurs not only between industries but also within them, and that
the behaviour and characteristics of individual firms may play asignificant rolein
determining both between- and within-industry patterns in the flows of Ul funds.

Using administrative data on al Canadian firms, workers, and Ul benefit recipients over
the 1986 to 1996 period, the study shows that firm-specific practices are twice as important
asindustry or geographic location in explaining whether afirm is anet beneficiary of, or net
contributor to, the Ul program. These findings highlight the importance of recognizing the
role of the demand side of the labour market in analyses of the interactions between the Ul
program and the labour market.






Introduction

The Canadian unemployment insurance (Ul) program has been arelatively significant
aspect of the country’ s social security system, particularly in the aftermath of an important
reform in 1971 that significantly increased coverage and benefits.! Thisreform in the
structure of benefits was to have been accompanied by changes in the financial structure of
the program that would introduce experience-rated premiums (i.e. premiums that vary
according to the intensity of usage).? The economic analysis of the subsequent history of the
program has been framed amost entirely in terms of the labour supply effects — the impact
of earnings replacement rates and benefit entitlements on the aggregate unemployment rate,
and the duration of individuals unemployment spells and receipt of benefits. Corak (1994)
offersabroad survey of thisliterature, one that has informed successive incremental
restrictions in benefits during the 1970s and 1980s. Major changes in the program were
introduced in the 1990s, in part by the growing realization that a very significant fraction of
claimants have repeatedly relied on the program in a predictable way.® In a climate focused
on deficit reduction, the 1996 reform that introduced the Employment Insurance (El)
program led to substantial reductions in the benefit rates and entitlements, but also to
innovative reforms that introduced a measure of experience rating. Tellingly, these reforms
were made to the supply side of the labour market: a clawback of benefits to higher income
recipients became effective in 1997 with the rate depending on the individual’ s claim history.
An “intensity rule” was also introduced in which benefit rates would be tied to the
individual’s past use of the program. The earnings replacement rate would decline by one
percentage point for every 20 weeks of benefits collected during the past five years beginning
in 2001 (to a maximum of five percentage points for those having collected 100 weeks of
benefits or more). These innovations, however, were retracted in 2001, just before the total
phase-in of the intensity rule.

In most industrialized countries, analyses of Ul programs have also focused on the supply
side of the labour market, in part reflecting the importance of search theory as a framework
to guide both the development of data and empirical analysis. However, in the United States,
the only country to have made extensive use of experience rating, an important body of
literature placed the focus on the demand side of the labour market and relied on implicit
contract theory to examine the incentives for firmsto change their hiring and layoff decisions
in response to changes in the premium rate-setting regime of Ul.* In recent years, the
exploration of newly available administrative data in a number of countries hasled to a
growing realization that a careful study of the interaction between employer and employee
characteristics is needed to understand labour market outcomes fully. For instance, Abowd,

'SeeLin (1998) for alegidlative overview of the program.

%K esselman (1983) describes the legislation and how the insurance aspects of the financial reforms were delayed and
eventually dropped.

®See Corak (1993a,b), Gray & Sweetman (2001), and Lemieux & MacLeod (1995, 2000) for analyses of thisissue.

“Search theory deals with unemployment associated with the process of matching job vacancies and unemployed workers.
Implicit contract theory deals with unemployment that arises from firms and workers being engaged in a continuing
employment relationship. See Atkinson & Micklewright (1991) for an extensive survey of the literature based on search
theory and Hamermesh (1993, 1990) for an overview of the implicit contract literature, one that dates back at least to
Feldstein (1976).



Kramarz, and Marglois (1999) show the importance of analyzing both the demand and
supply sides of the market. Using large linked administrative data sets from France, the
authors related wage determination, inter-industry wage differentials, firm-size wage effects,
and human resource management to both firm and individual effects. Research in the United
States, Canada, and Nordic countries, particularly in Denmark, has also underscored the need
for abroader perspective on the relationship between the Ul program and labour market
transitions.”

In light of thisliterature, it may be that many of the consequences of the Ul program
attributable to individual behaviour reflect the demand side of the market. At the least, this
literature stresses the fact that there is aneed for greater awareness of the roles of both supply
and demand to understand accurately the labour market consequences of the Ul program. The
objective of this paper isto bring a new perspective to bear on the operation of the Ul program
by relying on large administrative data sets that link information from firms, workers, and
individual Ul claimants. Following the framework in Anderson and Meyer (1993), and
building on related work by Corak and Pyper (1995a), this study documents patterns in the
flow of Ul benefits and taxes (or Ul contributions), and explains the nature of the resulting
patterns of cross-subsidization, between industries as well as within industries. Analysis at the
industry and firm levels examines what fraction of the variance in patterns of cross-
subsidization are region-specific, industry-specific, and firm specific.

It should be noted that cross-subsidization between firms and industries will exist evenin a
perfectly experience-rated Ul program. Certain firms or industries will suffer adverse shocks
that necessitate benefit receipt while others will not: that is the nature of insurance. It isthe
persistence in the pattern of cross-subsidization through time — not its existence at any point
in time — that suggests a deviation from insurance principles and illustrates both the incentives
for firms to change their behaviour, and the results of such changes. While the analysis does
not examine the consequences of the lack of experience rating in the structure of premiums,
something that is not possible in the Canadian context given the universal nature of the
program and the lack of variation in tax rates across firms, it documents the extent of the
subsidies that may induce such changes, or perhaps represent their outcome.

We find that from 1986 to 1996 the Canadian Ul program redistributed significant
moneys between industries and provinces and that these transfers have been long-standing.
The mgjor flow of fundsis from the service industries toward the primary sector and
construction, and from Ontario toward the provinces east of it. Industries receive a net
positive transfer through Ul because of higher than average layoff rates, and lower than
average wages (and hence contributions). This will come as no surprise to many observers.
However, aless expected finding is that not only do the same industries receive a positive
transfer year in, year out, but so do the same firms. In fact, the transfers imposed through Ul
are heavily concentrated at the firm level. Analysis of variance indicates that 60 per cent of
explained variation in Ul cross-subsidy patterns can be attributed to individual firm
behaviour, practices, or characteristics, and these effects are twice as important as industrial
sector or geographic location in explaining whether afirm is a net beneficiary of, or net
contributor to, the Ul program.

®See for instance Baldwin (1995) and Haltiwanger, Lane, Spletzer, Theeuwes, & Troske (1999).
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Description and Overview of Data

The data used in this study are drawn from a series of administrative files associated with
the Canadian tax system, the unemployment insurance (UI) program, and a longitudinal
catalogue of enterprises developed by Statistics Canada.® Together, these files offer universal
coverage of firms, workers, and Ul benefit recipients, and allow the creation of firm-level
information on the number of employees, the amount of contributions made to the Ul
program (by both the employers and employees), the number of Ul claims made by the
employees of the firm, the amount of Ul benefits they collected, and the average duration of
their claims. The basic unit of analysisisthe “firm,” which should be taken to mean all
private or public sector enterprises that remit tax deductions on behalf of their employees to
the tax agency.’

The analysis covers the 1986 to 1996 period, as 1986 isthefirst year in which data files
containing yearly information on al Ul claimants are available, and 1996 is the last year before
abreak occurred in the longitudinal consistency of the payroll data collected on firms. This 11-
year period represents a compl ete business cycle: the aggregate unemployment rate was 9.6 per
cent in 1986, the same rate experienced in 1996, after first falling to 7.5 per cent in 1989 and
peaking at 11.4 per cent in 1993. The end year of the period of analysis also corresponds to the
year of the Employment Insurance (El) reform, which introduced substantial changesin the
structure of the program that occurred in 1997. In covering the entire population of employers,
employees, and Ul claimants over an 11-year period, the data are much more comprehensive
than that of Anderson and Meyer (1993) for the United States or Corak and Pyper (1995a,b) for
Canada, two studies that are precursors to this paper.? Moreover, the data allow for an
examination of the independent role of firmsin determining the extent of cross-subsidization,
which constitutes a unique contribution to this area of research.

Table 1 provides an overview of the Ul program’s operation between 1986 and 1996. The
program was in deficit in the year 1986 and from 1989 to 1992, amounting to about
$1.8 billion in both 1989 and 1990 and over $2.5 billion in 1991. It generated surpluses after
1992, recording a peak surplus of $8.2 billion in 1996. During this 11-year period, the
program collected $17.2 billion in premiums on average per year (expressed in constant 1997
dollars), while paying out about $15.2 billion in benefits to 2.5 million claimants.®

6Appendix A offers adetailed description of the source files and the procedures used to create the analytical files.

"Each reporting unit to Revenue Canada (as the Canada Customs and Revenue Agency was referred to during the period
under study) is assigned a payroll deduction account, and this account number is the basis for aggregating to the firm level
and linking across the various data sets.

8Anderson and Meyer (1993) offer an aggregate analysis of 22 states in the United States, covering about 55 per cent of Ul-
covered employment to establish the degree and persistence in cross-subsidies for major industries, at the two-digit
Standard Industrial Classification (SIC) level. However, their more disaggregated analysis exploring the underlying causes
of these patterns relies on eight states accounting for between 5 and 20 per cent of the states' covered workers. Their
analysis at the firm level is based on just two states using only large employers and about 10 per cent of covered workers
over afour- to six-year period. The structure of the data used by Corak and Pyper (1995a) is similar to that used in this
present analysis, but more limited in nature. Their aggregate analysis covers the years 1986 to 1990, but because of
underlying changes in the way in which industries were coded, the more detailed industry and longitudinal firm analysisis
restricted to 1986 to 1988.

®These results are consistent with those reported in Lin (1998).
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Table 1: Overview of the Canadian Ul Program, 1986-1996

Proportion
of Claims
Due to
Unemploy- Number Number of  Number Total Ul Total Ul Account Temporary
ment Rate of Jobs of Claims Benefits Taxes Balance Layoffs
Years (%) Firms (*000) (‘000) ($ millions)  ($ millions) ($ millions) (%)
1986 9.6 839,832 19,211 2,612 14,239 13,720 -519 47
1987 8.8 871,068 20,284 2,449 13,153 14,351 1,198 46
1988 7.8 895,058 21,193 2,492 13,723 15,087 1,364 46
1989 7.5 915,217 21,746 2,578 14,762 13,016 -1,746 47
1990 8.1 925,314 21,308 2,767 17,011 15,188 -1,823 48
1991 10.3 915,244 20,165 2,780 19,111 16,572 -2,539 50
1992 11.2 915,008 19,271 2,913 20,289 19,868 -421 51
1993 11.4 918,720 18,976 2,614 17,309 19,879 2,570 52
1994 10.4 926,873 19,460 2,315 12,821 20,947 8,126 52
1995 9.4 932,169 19,656 2,430 13,194 20,812 7,618 50
1996 9.6 935,029 19,647 2,323 11,445 19,636 8,191 53
Average 9.5 - - - 15,187 17,189 2,002 49

Source:  Authors’ calculations based on Statistics Canada administrative data and the Labour Force Survey (LFS).
Note: All dollar figures are expressed in constant 1997 dollars.

Table 1 illustrates that the Ul balance is quite sensitive to the business cycle. While the
average annual balance over this period indicates a surplus of $2 billion, the yearly balances
are quite different during the recovery and expansion of the early to mid-1990s than they
were a decade earlier during the expansion following the 1981 to 1982 recession. Significant
surpluses were recorded during the 1990s despite the average unemployment rate being
higher than during the mid to late 1980s. As suggested by Lin (1998), these surpluses may be
attributed to a number of factors. First, there was arapid increase in tax revenue after 1991,
due to the recovery of the economy and successive increases in premium rates.”® Another
contributing factor may be the declining amount of benefits, most likely associated with
legislated reductions in benefit rates and digibility.™ A final notable feature of the datain
Table 1 isthe significant fraction of claims due to temporary job separations. on average, half
of Ul claimants were laid off temporarily, with a slight rise over the period.*

Table 2 presents information on Ul account balances — total benefits less total taxes (or
contributions) — by province and major industry. A positive value denotes that the industry
Is anet beneficiary of the Ul program while a negative value indicates that it is a net
contributor to the program. Figuresin Table 2 are adjusted to reflect the fact that over this

10560 Appendix B for the premium rate schedule over the 1986 to 2001 period.

"The benefit rate was reduced to 57 per cent from 60 per cent in 1993 and to 55 per cent (60 per cent for low-income
claimants) in 1994. In addition, workers quitting without just cause were no longer eligible for benefits beginning in 1993.

20ur definition of atemporary separation may be more liberal than often used. Individuals are considered to have
experienced atemporary separation if they are found to have employment income from the same firm in the tax year after
the year of separation. In the extreme, thiswould classify an individual who experienced a separation of almost two years
from the same firm as temporary if the separation occurred early in the year and the rehire late in the next year. See
Appendix A for more details.
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period, the Ul account generated an average annual surplus of $2 billion. This $2 billion
surplusis allocated to each industry (or province) in proportion to Ul taxes paid.”

Over the 1986 to 1996 period, the Atlantic provinces, Quebec, and British Columbia were
net beneficiaries of the Ul program. Ontario was the largest net contributor, with an average
net surcharge of $1.95 billion per year, while Quebec was the largest net beneficiary, with an
average annual net transfer of almost $960 million. At the industry level, Ul funds were
transferred from the services and the public administration industries to the construction
industry, the latter receiving an average net transfer of $1.58 billion annually and the former
contributing $1.79 billion. The largest contributor was the service industry in Ontario, being
surcharged $805 million per year, on average, while the construction industry in Quebec
received the largest transfer, an average of $529 million annually.

Asshown in Table 3, when these figures are divided by the number of jobs, Ontario till
appears as the largest net contributor, with a net surcharge of $251 per job. Newfoundland
and Prince Edward Island become the largest net beneficiaries, receiving net per job transfers
of $1,782 and $1,371 respectively. At the industry level, the construction, forestry, and
fishing industries are the largest net beneficiaries, with net per job transfers of $1,336,
$2,005, and $4,735 respectively. Net transfers reach more than $6,800 annually per job in the
fishing industries of Newfoundland and Prince Edward Island.

BThe Ul taxes paid by a particular industry (or province), denoted by T; are multiplied by the ratio of total Ul benefits to
total taxes, denoted by (B/T), for all industries (or all provinces). Entriesin Table 2 thus represent the excess of benefits
over taxes for each industry (or province) that would prevail if the overall Ul program were in balance, and can be
expressed as B;— T;(B/T), where B; represents Ul benefits received by a particular industry (or province). Figuresin Table
3, on aper job basis, are adjusted in the same manner. Datain tables 2 to 4 are similar to those presented in Corak & Pyper
(1995a) but cover alonger time horizon. -5-
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Inter-industry Patterns of Cross-Subsidization

Previous studies have shown that, over time, some industries are persistently net
beneficiaries of the unemployment insurance (Ul) program while others are persistently net
contributors. Cross-subsidization patterns observed over a period do not seem to be the result
of afew particularly bad years requiring extensive readjustment and reliance on Ul benefits.
Rather, the way in which employment is structured within provinces or the way industries
operate appears to determine the persistent patterns cross-subsidization embodied in the Ul
program. Corak and Pyper (1995a) as well as Karagiannis (1986) show that the long
established and stable pattern of cross-subsidization in the Canadian Ul program islittle
influenced by the business cycle and extends back at least to the years immediately following
the introduction of the 1972 |egidlative changes.

An informative way of looking at net beneficiaries and net contributors to the Ul program
is by calculating the relative benefit to tax (RBT) ratios, defined as the industry Ul benefitsto
taxesratio (B; /T;) divided by the Ul benefits to taxes ratio for all industries (B/T). An RBT
ratio greater than one indicates that the industry is anet beneficiary of Ul, and thus receives a
subsidy, while avalue less than one indicates a net contribution to the program or a
surcharge. In other words, RBT ratio figures indicate the amount of Ul benefits received for
every dollar of Ul contributions, and thus reflect patterns of cross-subsidization between
industries.

RBT figures can be decomposed according to a method put forward by Anderson and
Meyer (1993). This method allows for a better understanding of the underlying causes of the
status of each industry with regard to the relationship between Ul benefits and taxes.
Equation (1) breaks the RBT ratio into four constituent components:

RBT. =
B/T (ndb) /(tw) n~"d b tw

where n; represents the total number of Ul claimantsin industry i, d; is the average duration
(in weeks) of benefit receipt during aclaim, by is the average weekly amount of benefit
received, and tjw; is the total contribution to Ul paid by the employers and employeesin the
industry. Variables without subscripts represent the corresponding totals. An RBT greater
than one can thus be attributed to an excessive number of claimants, alonger benefit
duration, a higher benefit amount, and lower contributionsto Ul.

Since there is no experience rating in the Canadian Ul system, premiums do not vary
according to the intensity of usage of the program and thus ti=t for all industries (or t/t;
equals one). Thisimpliesthat the value of the last term is governed by the relative earningsin
the industry, (w/w;). Industries paying relatively lower wages will make relatively lower
contributions, resulting in this term being greater than one, and these industries being net
beneficiaries or “subsidized.” Likewise industries paying higher than average wages will
make relatively more contributions and the last term in equation (1) will be less than one,
these industries being net contributors or “surcharged.”

-9-



Table 4 presents annual averages of RBT ratios by industry over the 1986 to 1996 period
aswell as their decomposition in their four components.** The relative number of claimsis
decomposed further into two elements: one for temporary separations (n; /n) and another for
permanent separations (N /n).

Table 4: Ul RBT Ratios by Industries, Annual Averages (1986—1996)

Relative Number of Claims

(ni/n)
Relative
Due to Due to Relative Duration of Relative Relative
Temporary Permanent Number Benefit Amount of Amount of
Separation Separations of Claims Receipt Benefits Taxes
Industries RBT Ratios (nu/n) (npi/n) (ni/n) (di/d) (bi/b) (tw/twyi)
Fishing 14.76 2.002 2.053 4.055 1.302 1.273 2.195
Forestry 5.06 1.412 0.923 2.335 1.107 1.297 1.513
Construction 3.29 1.079 0.888 1.967 0.989 1.283 1.315
Agriculture 3.18 0.800 0.613 1.413 1.113 0.876 2.316
Manufacturing 0.95 0.791 0.552 1.342 0.895 1.063 0.748
Trade 0.92 0.289 0.497 0.785 1.074 0.855 1.281
Mining 0.90 0.679 0.471 1.150 0.896 1.335 0.652
Transportation 0.61 0.492 0.339 0.831 0.944 1.113 0.701
Service 0.8 0.384 0.376 0.760 1.002 0.864 1.219
Finance 0.56 0.254 0.339 0.593 1.107 0.992 0.859
Public
administration 0.55 0.483 0.251 0.734 1.046 1.058 0.671

Source:  Authors' calculations based on Statistics Canada administrative data.

These figures indicate that in forestry, fishing, and construction industries, all the factors
(with one exception for the duration of benefits in the construction industry) contribute to
these industries being, on average, net beneficiaries of the Ul program from 1986 to 1996,
with a higher than average number of claims as the major factor. On the other hand, the net
subsidy in agriculture is mainly caused by lower contributions paid to the program due to
relatively low wages. In all subsidized industries but the fishing industry, the claim rate due
to temporary separations is greater than that due to permanent ones. Lower claim rates and/or
higher contribution rates (due to relatively high wages) appear to be the leading causes of
most surcharged industries being net contributors to the program. In the mining and
manufacturing industries, higher than average wages offset higher than average clams and
benefit rates, leading both industries to be net contributors. The trade and service industries
are net beneficiaries, because alower than average claim rate dominates and overrides the
fact that wages are lower than average. In the case of the transportation, finance, and public
administration industries, alower claim rate and higher contributions rate work together to
reduce RBT ratios.

An analysis at a more disaggregated industry level confirms that a higher than average
incidence of layoffs, especially those leading to temporary job separations, and a lower than

14Compl ete figures on annual averages of RBT ratios by province and industry are provided in Appendix B.
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average wage rate are the major — though not exclusive — reasons for persistent inter-
industry subsidies. The pattern of annual average RBT ratios for all 228 industries defined at
the three-digit Standard Industrial Classification (SIC) level shows that a minority of
industries (100 out of 228) has an RBT ratio greater than one.”

Of these 100 subsidized industries, 84 have an RBT ratio between 1 and 3, and 16 have a
ratio greater than 3. A large proportion of these industries (42 out of 100) tend to have both a
higher than average layoff rate and alower than average wage rate. A covariance anaysis
between the RBT ratio of all 228 industries and each component of this ratio confirms that
the relative rate of layoffs and the relative Ul contribution rates are the factors most strongly
associated with RBT ratios, with covariances of 0.84 and 0.51 respectively. The covariance
between RBT ratios and the relative duration of Ul benefitsis significantly different from
zero but isvery small (0.08), while the covariance between RBT ratios and the relative
amount of Ul benefit receiptsis not significantly different from zero.

These results are consistent with theoretical predictions of firm behaviour under less than
perfectly experience-rated Ul programs, and resonate with the fact that firms have much
more ability to influence wages and layoff decisions than the other two componentsin
equation (1). As pointed out by Hamermesh (1993), a system that is not experience-rated,
and thus where Ul taxes are not tied to expected benefits from the program, offers a subsidy
that providesincentives for firmsto increase layoffs and/or reduce wages. In thissenseg, it is
not surprising that relative layoff and wage rates are important influences, in an accounting
sense, of the cross-subsidization status of industries. However, there remains considerable
variation in these results even at the three-digit SIC level, suggesting that it is important to
model firm-level effects directly rather than assume they are simply industry effects writ
large.

See Corak & Chen (2003) for figures at the three-digit SIC level, available at www.statcan.ca.
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Longitudinal Analysis of Cross-Subsidization Patterns:
Industry vs. Firm Effects

Cross-subsidization patterns between industries, measured by annual averages over a
given period, provide limited information on the persistence of these patterns through time.
To learn more about the extent to which the unemployment insurance (Ul) program deviates
from insurance principles, amore detailed longitudinal analysisis necessary.

Asshown in Table 5, the longitudinal patterns of relative benefit to tax (RBT) ratios at
theindustria level reveal that industries are concentrated at two extremes: industries are
either never net beneficiaries of the Ul program (“ never subsidized”) or aways net
beneficiaries of Ul (*aways subsidized”) over the 11 years under study. The first set of
columns of Table 5 summarizes the distribution of the three-digit level industries according
to the number of years each of these 228 industries had an RBT ratio greater than one. Nearly
39 per cent of industries were never net beneficiaries of Ul over the 11-year period. These
“never-subsidized” industries account for 45 per cent of al jobs and 34 per cent of Ul
benefits, but contributed 61 per cent of total contributions. In contrast, more than 30 per cent
of industries were net beneficiariesin every year during the 1986 to 1996 period, accounting
for 32 per cent of all employment, 45 per cent of total Ul benefits, and only 19 per cent of
total Ul taxes.

Table 5: Distribution of Industries and Firms by Number of Years With RBT Ratios Greater
Than One, 1986-1996

Number of Distribution of Industries Distribution of Firms

Years in

Which RBT

Ratio is Proportion Proportion Proportion Proportion Proportion Proportion
Greater Than of All Proportion of All Ul of All Ul of All Proportion  of All Ul of All Ul
One Industries of All Jobs Benefits Taxes Firms of All Jobs  Benefits Taxes
0 38.6 45.0 34.0 61.2 221 481 28.4 60.3

1 5.3 1.9 1.9 25 13.4 10.4 6.8 10.8
2 3.9 3.5 3.2 3.2 11.6 6.7 5.0 6.2
3 26 3.2 3.5 3.6 10.0 5.2 4.2 4.3
4 3.9 41 3.1 3.1 8.2 4.6 4.0 3.6
5 2.2 1.6 1.2 1.2 6.7 4.0 3.9 29
6 3.1 27 2.2 21 5.5 3.1 3.2 20
7 2.2 1.7 20 1.7 4.6 3.0 3.3 1.7
8 3.9 1.6 1.1 0.9 4.0 29 3.9 1.8
9 0.9 14 1.2 1.0 3.7 25 3.7 1.4
10 3.1 1.1 15 1.0 4.0 29 5.7 1.5
11 30.3 323 45.0 18.6 6.3 6.6 27.9 3.6
Total 100 100 100 100 100 100 100 100

Source:  Authors' calculations based on Statistics Canada administrative data.

Note: Figures are based on all SIC three-digit level industries (228). Figures on firms are based on the 318,217 firms that were in
operation for all 11 years from 1986 to 1996.
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The next set of columnsin Table 5 provides the same information as in the first set of
columns, except at the firm level. There were about 2.2 million firms that operated in at |east
one of the 11 years under study, and almost 320,000 that operated during all 11 years. Since
credible implicit contracts between employers and employees are most likely to have evolved
among long-lived firms — which account for 71 per cent of all job-years that existed over
this period — the analysis focuses on this group of firms.

The distribution of firmsis considerably less concentrated than that of industries. At one
extreme, less than one quarter (22 per cent) of the firms were never net beneficiaries of Ul,
while at the other extreme, avery small fraction of firms (6.25 per cent) were net
beneficiaries every year during this 11-year period. These “aways subsidized” firms
accounted for only 6.6 per cent of al jobs, contributed only 3.6 per cent of total Ul taxes, but
received fully 28 per cent of all benefits. These firms represent less than one per cent of the
2.2 million firms that existed during this period and account for about one fifth of all Ul
benefits paid (figures not shown).

Table 6 provides information on selected characteristics of the always-subsidized and
never-subsidized firms, in comparison with all types of firms, concentrating again on those
firms operating in al 11 years. Figuresin the first rows indicate that, when compared with
the distribution of all jobs, a disproportionate share of jobs among always-subsidized firms
are in medium-size firms (those with between 20 and 500 employees). Among never-
subsidized firms, a disproportionate share of jobs are in large-size firms, with nearly 80 per
cent of jobs in never-subsidized firms being in large enterprises compared with only 54 per
cent of all jobs. Among never-subsidized firms, the distribution of claims according to the
reason for job separation leading to claiming Ul benefitsis quite similar to that of al firms,
regardless of their cross-subsidization status. However, among always-subsidized firms, Ul
claims that are associated with atemporary job separation represent a disproportionate share
of claims. Thisresult isin line with findings discussed above showing that a higher than
average incidence of layoffs due to temporary job separationsis a major contributing factor
to persistent inter-industry subsidies. It also supports the results in Corak (1993a,b), Gray &
Sweetman (2001), and Lemieux & MacLeod (1995, 2000), which suggest that the same
workers repeatedly rely on Ul benefits supported by employment with the same employers.

The third and fourth sets of rows of Table 6 deal with the distribution of firms across
provinces and industries. Since firms across Canada (regardless of their cross-subsidization
status) are mainly located in Quebec and Ontario, these two provinces consist of a significant
portion of always-subsidized as well as never-subsidized firms, reflecting the absolute size of
these provinces. However, the distribution between the two provinces within each category is
quite different: while 38 per cent of always-subsidized firms are located in Quebec, and a
further 15 per cent in Ontario, these percentages are reversed among the never-subsidized
firms. In asimilar fashion, the service industries capture the highest share of firms among all,
always-subsidized, or never-subsidized firms. Among never-subsidized firms, aless than
proportionate share is in service industries, and the reverse is true among always-subsidized
firms. In addition, while firms in the trade industries come in second place for al firmsand
never-subsidized firms, among always-subsidized industries, second place goes to the
construction industries. This suggests that significant cross-subsidization occurs within
industries, afinding that is also illustrated in the following tables.
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Table 6: Distribution of Firms by Cross-Subsidization Status and Selected
Characteristics, Annual Averages, 1986-1996 (Percentages)

Always- Never-

Subsidized Subsidized
Characteristics Firms Firms All Firms
Firm size (% of jobs)
Less than 19 employees 11.3 3.2 11.0
Between 20 and 99 employees 27.4 5.0 16.8
Between 100 and 499 employees 28.4 12.7 18.4
500 employees or more 32.9 79.7 53.8
Reason for layoff leading to a Ul claim (% of claims)
Temporary job separation 71.5 43.2 47.8
Permanent job separation 211 40.4 37.0
Unknown reason for job separation 7.4 16.4 15.2
Province (% of firms)
Ontario 15.0 38.5 33.1
Quebec 37.8 14.7 23.5
British Columbia - - 13.2
Alberta - 14.6 -
New Brunswick 9.7 - -
Industry (% of firms)
Services 23.8 414 36.5
Trade 10.7 19.1 23.2
Construction 30.7 - 10.8
Finance - 141 -

Source:  Authors’ calculations based on Statistics Canada administrative data.
Notes: Figures are based on the 318,217 firms that were in operation for all 11 years from 1986 to 1996.
Figures by industry and province only indicate percentages for the three top categories.

More detail on theindustrial distribution of always-subsidized and never-subsidized firms
is presented in tables 7 and 8. These tables provide details on the 10 industries (defined at the
three-digit SIC level) that account for the highest proportions of always-subsidized (Table 7)
and never-subsidized firms (Table 8). The 10 industries listed in each table account for 57 per
cent of all always-subsidized firms and for 47 per cent of all never-subsidized firms. A large
percentage (30 per cent) of the always-subsidized firms belong to construction industries
whereas the never-subsidized industries are not as concentrated in one particular industry
even though alarge fraction belong to the service industries. It is clear from these tables that
cross-subsidization exists not only between industries but also within them. For instance,
firms from three of the always-subsidized industries (with RBT ratios greater than one,
indicating that these industries are net beneficiaries of Ul as awhole) — agricultural, trade
contracting, and truck transport industries — represent 30 per cent of all always-subsidized
industries but are listed as well in the top 10 of never-subsidized industries.
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Table 7: Distribution of Always-Subsidized Firms by Proportions of All Always-Subsidized
Firms (Highest 10), 1986—-1996

Proportion of All RBT Ratios

Always-Subsidized (Calculated at the
Three-Digit Level Industry Industry Firms Three-Digit Level)
Trade contracting industries Construction 19.7 3.10
Agricultural industries Agriculture 7.0 4.21
Residential building and development  Construction 4.8 3.82
Logging industry Forestry 41 5.10
Highway and heavy construction Construction 3.9 3.94
Sports and recreation clubs service Service 3.6 2.54
Food services Service 3.5 1.39
Truck transport industries Transportation 3.3 1.38
Hotels, motels, and tourist courts Service 3.2 1.37
Fishing industries Fishing 2.5 17.08

Source:  Authors' calculations based on Statistics Canada administrative data.

Table 8: Distribution of Never-Subsidized Firms by Proportions of All Never-Subsidized
Firms (Highest 10), 1986—1996

Proportion of All RBT Ratios
Never-Subsidized (Calculated at the
Three-Digit Level Industry Industry Firms Three-Digit Level)
Office of physicians, surgeons, and
dentists Service 8.9 0.77
Religious organizations Service 8.3 0.53
Agricultural industries Agriculture 7.3 4.21
Investment intermediary industries Finance 4.9 0.94
Real estate operator, insurance
industries Finance 4.5 0.96
Insurance and real estate agencies Finance 3.1 0.56
Other retail store and non-store retail Service 2.7 1.20
Trade contracting industries Construction 2.7 3.10
Management consulting services Service 21 1.01
Truck transport industries Transportation 2.1 1.38

Source:  Authors' calculations based on Statistics Canada administrative data.

The extent of cross-subsidization within industries is demonstrated even more clearly in
Table 9, abeit at amore aggregated industrial classification. In both the mining and
transportation industries, 49 per cent of firms are either never subsidized by Ul or
occasionally subsidized (between 1 to 3 yearsout of atotal of 11 years), whilealarge
percentage (34 per cent and 32 per cent respectively) are subsidized for at least 7 years. Even
in public administration — the industries with the lowest RBT ratio — almost one third of
firms are subsidized for seven years or more. This cross-subsidization within industriesis
sometimes more important than the cross-subsidization between industries. For instance,
agriculture is anet beneficiary of Ul, but as many as one third of firmsin thisindustry never
received a subsidy and a further one quarter received a subsidy for only 1, 2, or 3 years out of
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the 11 under study. It isthe minority of firmsthat lead Ul benefits to be persistently greater
than contributions for the industry as awhole. The same story holds, though perhaps not to
the same degree, in other industries. In construction, 9 per cent of firms never receive a
positive net transfer and afurther 17 per cent receive one for just one to three years. In a
similar fashion, asignificant fraction of firms operating in industries that are net contributors
to the Ul program were subsidized for at least seven years over the 1986 to 1996 period. A
substantial one quarter to one third of firmsin the manufacturing, transportation, and public
administration industries also fall into the former category.

Table 9: Distribution of Firms by Industry and Cross-Subsidization Status, 1986-1996

Subsidized Subsidized Subsidized

Never- Oneto Three Fourto Six Sevento Ten Always-
Subsidized Years Years Years Subsidized
Industries (%) (%) (%) (%) (%)
Agriculture 32 26 15 18 9
Forestry 6 10 13 38 34
Fishing 8 6 11 46 29
Mining 23 26 16 22 12
Manufacturing 12 36 27 19 6
Construction 9 17 21 35 17
Transportation 21 28 19 22 10
Trade 17 42 24 13 3
Finance 44 39 12 4 1
Service 26 39 20 12 4
Public administration 22 28 19 22 9

Source:  Authors' calculations based on Statistics Canada administrative data.
Note: Figures are based on the 318,217 firms that were in operation for all 11 years from 1986 to 1996.

These figures suggest that the behaviour and characteristics of individual firms may play
asignificant role in determining both between- and within-industry patterns in the flows of
Ul funds. Another way to look at thisissue isto explore what fraction of the variancein RBT
ratios is industry-specific, firm-specific, or due to other factors. Using the approach of
Anderson and Meyer (1993), we estimate the following equation:

RBTjpt= 0t + Bp+ & + vj + gjpt (2

The dependent variable isthe RBT ratio for firm j in province p in year t. It is assumed
that the RBT ratio is a function of a number of fixed effects: a; captures changes from year to
year, Bp and &; are province and industry effects respectively, v; captures differences between
firms, and g; Serves as an error term. Province-fixed effects are included in the model
because assessments of the nature of cross-subsidies through Ul are often cast in regional
terms.
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Using aleast squares procedure, we estimate a series of models by successively adding
each group of fixed effects, with the change in the adjusted R-squared from the most
restrictive to the least restrictive versions of the model providing a measure of the relative
contribution of province, industry, firm, and other factorsto the total variancein RBT
ratios.'® The results are presented in Table 10.

The first column indicates the contribution of year indicators to the variance of RBT
ratios and shows very small year effects. As mentioned above, the impact of business cycle
or any other year effect islikely removed by the fact that benefit to taxes ratios are
standardized by the national benefit to taxesratio. It can be seen from the next column that
the provincia effect increases the adjusted R-squared by 10 percentage points showing
substantial cross-subsidies between provinces. Adding the aggregated industry indicator
further increases the adjusted R-squared another 10 percentage points, and an additional
3.6 percentage points when the more disaggregated industry categories are used. The most
significant gain in adjusted R-squared, however, is found when firm indicators are
introduced. As shown in the last column, adding firm indicators resultsin alarge increasein
the adjusted R-squared: an additional 35 percentage points to the explained variance, leaving
approximately 41 per cent of total variance unexplained.

The effect of province and industry may be influenced by the order in which the blocks of
fixed effects are introduced. Thisis assessed by reversing the order to include the aggregated
and more disaggregated industry indicator first, followed by the province indicator. The
magnitude of the inter-industry effect is about the same as before, but the between-industry
effect has alarger impact, with a 13 percentage points increase in adjusted R-squared. The
inclusion of the provincial effect only adds about 6.7 percentage points (figures not shown).

Variationsin RBT ratio across firms are thus much greater than across industries and
province. The model can explain 58.9 per cent of these variations. Of the explained variation
in RBT ratios, 34.5 percentage points (59 per cent) can be attributed to firm-specific effects,
between 6.7 and 10 percentage points (about 11 to 17 per cent) to province-specific factors,
and the remaining 24 to 30 per cent to industry-specific factors.

The estimation is extended by examining each industry as well as each of the
10 provinces separately. The results are presented in the two next sets of rows of Table 10.
Adding provincial fixed effects produces quite distinct results across industries. For example,
provincial indicators increase the explained variation by as much as 24 percentage pointsin
forestry industries, but only 2.5 percentage points in finance. The inter-industry variation (at
the disaggregated three-digit SIC level) is generally minor except in manufacturing industries
where it produces again of 17 percentage points in the adjusted R-squared. Firm effects are
still dominant but the impacts are quite different across industries. Adding firm-specific
effects resultsin an additional 42 percentage point gain in the explained variance for the
agriculture, transportation, and trade industries, but 27 points for the fishing and finance
industries. These results echo findings from Table 9.

%he adjusted R-squared is an indicator of the reliability of the relationship that is being estimated. In this analysis, the data cover firms
located in the 10 provinces. Self-employed firms, those located in one of the territories, as well as those with an unknown industry are
excluded from the sample. Note that the subscript for the dependent variableis jpt, because each firm may have more than one plant
located in different provincesin a given year.
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Table 10: Contributing Factors to Variance in RBT Ratios Across Industry and Across
Provinces, 1986-1996

Changes in R-Squared (in Percentage Points) Due to

Province- Aggregated Disaggregated
Year Specific Industry-Specific Industry-Specific Firm-Specific Total

Effect  Effect Effect Effect Effect R-Squared

All industries and

provinces 0.05 10.22 10.44 3.64 34.53 58.88
By industry
Agriculture 0.42 14.74 - 2.21 42.87 60.24
Forestry 0.49 24.08 - 0.09 34.44 59.10
Fishing 7.90 9.87 - 0.33 26.62 44.72
Mining 0.72 19.83 - 4.35 33.46 58.36
Manufacturing 0.04 10.39 - 16.66 31.79 58.88
Construction 0.80 15.32 - 0.45 31.28 47.85
Transportation 0.09 12.38 - 2.41 42.08 56.96
Trade 0.06 8.66 - 1.64 41.54 51.90
Finance 0.03 2.54 - 1.31 27.73 31.61
Service 0.10 6.68 - 7.84 36.78 51.40
Public administration ~ 0.23 14.53 - 0.03 37.60 52.39
By province

Newfoundland 0.46 - 7.71 13.74 41.97 63.88
Prince Edward Island  0.82 - 23.81 7.23 26.27 58.13
Nova Scotia 0.26 - 20.12 9.36 35.71 65.45
New Brunswick 0.82 - 33.73 5.59 29.45 69.59
Quebec 0.14 - 10.08 5.58 39.14 54.94
Ontario 0.52 - 7.91 3.94 26.18 38.55
Manitoba 0.24 - 11.93 413 27.03 43.33
Saskatchewan 0.39 - 12.10 4.21 29.03 45.73
Alberta 0.56 - 4.99 2.54 19.92 28.01
British Columbia 0.67 - 7.86 5.21 27.75 41.49

Source:  Authors' calculations based on Statistics Canada administrative data.
Note: Figures are based on the 2,907,757 firms that were in operation for all 11 years from 1986 to 1996.

Similarly, the effects of industry differ across provinces. Adding an industry-specific
indicator increases the adjusted R-squared by nearly 34 percentage pointsin New Brunswick,
but less than 5 percentage pointsin Alberta. The within-industry variation islargest in the
Atlantic provinces (especialy in Newfoundland), and the least important in Alberta. Again,
firm-specific effects result in significant increases in explained RBT ratios variation for most
provinces. It is, however, noteworthy that industry-specific effects are more important than
firm-specific effectsin Prince Edward Island and New Brunswick, suggesting that
heterogeneity among industries — rather than among firms — is a significant factor in
determining cross-subsidization in these two provinces.
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Conclusion

The Canadian unemployment insurance (Ul) program — in spite of significant changesin
eigibility rules and benefit entitlements and rates since the early 1970s — entails arelatively
stable and long-lasting pattern of transfers across industries and provinces. some are never
net beneficiaries of the program, others always are, especially when industries are examined
at arelatively disaggregated level. This high Ul cross-subsidization in Canadais often
interpreted as the result of geographical location or an unavoidably large proportion of
seasonal employment. However, our analysis suggests that these patterns are substantially
due to firm-specific factors, and geography and industry are not as important in determining
cross-subsidization once across-firm variations are considered. In other words, a considerable
number of firms predictably and persistently receive subsidies through the Ul program, year
after year, regardless of their geographical and industrial conditions.

Using administrative data on all Canadian firms, workers, and Ul recipients over the
1986 to 1996 period we find that higher than average incidences of layoffs, especially those
leading to temporary job separations, and lower than average wage rates are the major
reasons for persistent inter-industry subsidies. These two dimensions can be significantly
influenced by the firm or reflect the implicit or explicit contract between employers and
employees.

Cross-subsidies occur not only between industries but also within industries, and
individual firm effects are very important in understanding the variations in cross-
subsidization status across and within industries. Most firms that are net beneficiaries of Ul
for al 11 years belong to industries that are also net beneficiaries of Ul for all 11 years.
However, many firmsthat are net contributorsto Ul over the entire period also belong to
industries that are net beneficiaries for the entire 11-year period. We find that firm-specific
practices are twice as important as industry or geographic location in explaining whether a
firmisanet beneficiary of, or net contributor to, the Ul program. In addition, the impact of
firm effectsis very different across industries, accounting for over 40 per cent of the
explained variation in the relative benefit to tax (RBT) ratio in some industries but less than
30 per cent in others. These findings demonstrate the importance of recognizing the role of
the demand side of the labour market in analyses of the interactions between Ul and the
labour market, especially in policy-making. Implicit contract models might, in this sense,
prove particularly valuable.
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Appendix A

Our analysisis based on anumber of administrative data sets. These include the Benefits
and Overpayments (BNOP) unemployment insurance (Ul) administrative datefile, tax
information from T4 files, and data from the Longitudinal Employment Analysis Program
(LEAP). The BNOP contains information on al Ul clamsinitiated in agiven year. Data
from 1986 through 1996 is used to derive the total number of claims, the total amount of
benefits paid, and the average duration of benefit receipt for the employees of each firm.
Each BNOP record contains a payroll deduction account number associated with a particular
firm. (Because the structure of payroll deduction account numbers changed in 1997, a
longitudinally consistent labelling of firms beyond this year was not possible at the time of
the research.) These account numbers are established and used by Revenue Canada (as the
Canada Customs and Revenue Agency was referred to during the period under study) for tax
remittance purposes. A firm may have several account numbers. These are all aggregated at
the firm level using the information in LEAP, alongitudinally consistent catalogue of all
firms operating in Canada. (See Statistics Canada, 1988, for a detailed description of this
file.) A firm is defined according to the longitudinal business register identifier as used in
LEAP. The categorization of aclaim as being due to atemporary or a permanent separation
is aso done in the manner of Statistics Canada (1992). A temporary separation is said to have
occurred if the individual had any employment earnings from the same firm in the year
following the separation. Thisis determined by whether or not the firm issued a T4 indicating
some earnings for that individual. If an individual initiates more than one Ul claim in agiven
year, the firm information on each record in the BNOP is used to determineif the claims
were supported with employment from the same firm, and the first claim is categorized
directly asresulting from atemporary or permanent separation.

The T4 is also the source of information on the amount of Ul contributions made. T4s are
issued by firmsto all paid employees, and used for tax purposes. They aso have a payroll
deduction account number and these are aggregated at the firm level using the LEAP in the
same manner as that of the BNOP information. Total contributions by the employees of a
firm are summed from the T4 file. Employers’ contributions are derived by multiplying
employees’ contributions by 1.4, reflecting the legislated employer contribution rate. No
adjustments are made for premium reductions to those firms participating in a premium
reduction program, under which the employer’s premium can be reduced when the
employees are covered by a qualified short-term disability program. It is estimated that such
adjustment would make very little difference.

Ul contributions of self-employed fishers are not available in the T4 files. As such, this
group is not included in the analysis. The number of T4sissued is used as an indication of the
number of jobs in each firm or industry over the course of a given year. Whilethereare a
small number of cases in which employers issue more than one T4 per job to their paid
employees, equating a T4 with ajob does not entail too much of an error. (The exception to
thisisthe fishing industry, dominated by self-employed individuals. It is not uncommon for
these individuals to receive two or three T4Fsin asingle calendar year.)
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Appendix B

Table B.1: Ul Program Rate Schedule, 1986-2001

Contribution per Dollar of

. Maximum Annual Maximum
Insurable Earnings ($) Insurable Annual

Years Employer Employee Earnings ($)  Contribution ($)
1986 3.29 2.35 25,740 1,452
1987 3.29 2.35 27,560 1,555
1988 3.29 2.35 29,380 1,657
1989 2.73 1.95 31,460 1,473
1990 3.15 2.25 33,280 1,797
1991 3.15(3.92) 2.25 (2.80) 35,360 1,910 (2,377)
1992 4.20 3.00 36,920 2,659
1993 4.20 3.00 38,740 2,790
1994 4.30 3.07 40,560 2,990
1995 4.20 3.00 42,380 3,052
1996 4.13 2.95 39,000 2,762
1997 4.06 2.90 39,000 2,714
1998 3.78 2.70 39,000 2,527
1999 3.57 2.55 39,000 2,387
2000 3.36 2.40 39,000 2,246
2001 3.15 2.25 39,000 2,107
Note: Figures in parentheses became effective in the middle of year 1991.
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