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Abstract

This paper presents empirical estimates of the policy and struc-
tural determinants of the natural rate of unemployment in Canada. The
paper begins with a discussion of structural features of the economy
which impinge on the adjustment of real wages to their equilibrium
level. Estimates are presented showing how the generosity of the
unemployment insurance system is related to past levels of unemploy-
ment. The empirical results indicate that government policies have
been largely responsible for changes in the natural rate, and hence
can contribute to a reduction in the natural rate in the medium term.
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Summary

This paper attempts to assess emplirically how policy variables and
other structural aspects of the Canadian economy may have affected the
natural rate of unemployment since the early 1970s. Such an assessment
provides a basis for judging the extent to which economic policies can
contribute to a reduction of the natural rate in the medium term.

The paper begins with a general discussion of the structural deter-
minants of the natural rate. It argues that although supply shocks and
demographic changes may increase unemployment if real wages do not adjust,
the ultimate determinants of the natural rate are those features of the
economy that impinge on the adjustment of real wages.

An important structural feature relevant to the natural rate is the
unemployment insurance system. Changes in the Canadian unemployment in—
surance system over the last two decades have made qualifying and benefit
periods dependent on the level of the regional and national unemployment
rates. One of the innovative features of this paper is the calculations
demonstrating the extent to which the '"generosity'" of the unemployment
insurance system in Canada is related to past developments in unemploy-
ment rates.

A number of equations are estimated relating the unemployment rate to
cyclical and structural variables. Given the hiring and firing practices
of firms, few constraints are placed on the dynamic response of the unem-—
ployment rate to its determinants, Estimates of the natural rate of
unemployment are then derived from one of the dynamic unemployment equa-
tions by solving for the long-run, steady-state relationship between the
unemployment rate and its structural determinants. The results suggest
that important determinants of the natural rate are the generosity of
the unemployment 1nsurance system, relative minimum wages, payroll taxes,
and the degree of unionization of the labor force. Estimates of how each
of these has contributed to changes in the natural rate since 1971 are
presented. The estimated equations also incorporate a hysteresis-type
mechanism whereby the natural rate is related to past levels of the unem-
ployment rate through the working of the unemployment insurance system.

Since economic policies are largely responsible for past changes in
the natural rate, they can contribute to reductions in the natural rate
in the medium term. This would ease the constraints on macroeconomic
policies by reducing inflationary pressures while at the same time tend-
ing to lower unemployment and increase output.






I. Introduction

There are two important policy issues concerning the natural rate
of unemployment. The short-run macroeconomic issue concerns the level
of the natural rate as an indicator of likely inflationary or disinfla-
tionary pressures emanating from the labor market. The long-run issue
concerns the structural determinants of the natural rate and the extent
to which economic policies can contribute to a reduction of the natural
rate.

The aim of this paper is to assess empirically how policy variables
and other structural aspects of the Canadian economy may have affected
the natural rate since the early 1970s. Such an assessment provides a
basis for judging the extent to which structural policies might contri-
bute to a reduction in the natural rate in the medium term. A reduc-
tion in the natural rate is an important goal as it would ease the con-
straints on macroeconomic policies by reducing inflationary pressures
while at the same time tending to increase employment and output.

The paper is organised as follows. Section II presents a general
discussion of the structural determinants of the natural rate. One
of the more important structural determinants is the generosity of
the unemployment insurance system which is discussed in Section III.
Section IV presents estimated unemployment rate equations and derives
an equation for the natural rate. Section V discusses changes in the
natural rate and policy implications.

II. Structural Determinants of the Natural Rate

Friedman's definition of the natural rate of unemployment 1/
provides a convenient starting point:

The 'natural rate of unemployment', in other words, is the level
that would be ground out by the Walrasian system of general equi-
librium equations, provided there is imbedded in them the actual
structural characteristics of the labor and commodity markets,
including market imperfections, stochastic variability in demands
and supplies, the cost of gathering information about job vacancies
and labor availabilities, the costs of mobility, and so on.

Many of the structural characteristics of labor markets will be rela-
tively stable and hence will not contribute to changes in the natural
rate. The following discussion focuses on those structural or institu-
tional features of the Canadian labor market which have changed over the
last 15 to 20 years and for which data, or reasonable proxies, are
available.

1/ Friedman, M., 1968, "The Role of Monetary Policy, "American
Economic Review, Vol. 58, No. 1, pp. 1-17.




Market imperfections include those structural features of the
economy which might prevent or impede real wages from adjusting to
levels consistent with full employment. The deleterious effects of
these imperfections on unemployment are likely to be more apparent when
there are large shocks, a point returned to below. Two structural
aspects of the labor market which might distort real wages, and thereby
affect the natural rate, are minimum wages and the degree of unioni-
zation of the labor force, both of which have changed substantially
since 1971 in Canada (Chart 1): from the mid-1970s to the mid-1980s,
the level of minimum wages as a percent of average commercial wages
declined from about 50 percent to less than 40 percent; the proportion
of the labor force which is unionized rose from about 33 percent in 1971
to almost 40 percent in the early 1980s, and has declined somewhat in
the subsequent period.

Taxes are another structural feature of the economy which might
affect the natural rate either (i) by increasing the cost of labor rela-
tive to other factors, thereby affecting the demand for labor; (ii) by
affecting the decision to invest and produce; or (iii) by distorting
the choice between work and leisure. In Canada, average indirect and
personal tax rates have been broadly stable since 1971. There have,
however, been large increases in employers' contributions for social
security and pensions, particularly in the period from the early 1970s
to the early 1980s (Chart 1). Similar increases in payroll taxes have
occurred in other industrialized countries and the possible impact on
the natural rate has often been stressed in analyses of European
employment. 1/

The role that variability in demands and supplies of goods and
labor may have played in increasing the natural rate has received consi-
derable attention. 2/ In the empirical work discussed below, two
measures of variability have been used: the coefficient of variation of
employment across industries, which has increased since the mid-1970s,
and the coefficient of variation of employment across provinces, which
declined from the early 1970s to the early 1980s before rising subse-
quently (see Chart 1). Changes in occupational or geographical mobility

1/ See, for example, Bean, C.R., P.R.G. Layard and S.J. Nickell, 1986,
"The Rise in Unemployment: A Multicountry Study," Economica, Vol. 53,
supplement, pp. S1-S22. For an international comparison of developments
in nonwage labor costs as a percent of wages and salaries from the mid-
1960s, see Table 5 in Chan-Lee, J.H., D.T. Coe, and M. Prywes, 1987,
"Microeconomic Changes and Macroeconomic Wage Disinflation in the 1980s,"
OECD Economic Studies, No. 8, pp. 121-157.

2/ See Lillien, D.M., 1982, "Sectoral Shifts and Cyclical Unemploy-
ment," Journal of Political Economy, Vol. 90, No. 4, pp. 777-793; and
Samson, L., 1985, "A Study of the Impact of Sectoral Shifts on Aggregate
Unemployment in Canada,'" Canadian Journal of Economics, Vol. 18, No. 3,
pp. 518-530.




would also be expected to have an impact on the natural rate of unem-
ployment. The variability of employment across industries might serve
as a proxy for occupational mobility. Geographical mobility can be
measured by gross interprovincial labor force flows (see Chart 1).

There are empirical as well as conceptual problems with these mea-
sures of variability and mobility. One issue is that some form of wage
rigidity would seem to be necessary for changes in the variability of
output to affect the natural rate. Another is that increased measured
mobility may accompany, or be a manifestation of, increased variabil-
ity, in which case the impact on the natural rate would be uncertain.
Finally, measured variability or mobility may be highly correlated with
the business cycle and have little to do with structural changes in the
economy. Perhaps for these reasons, there does not appear to be a con-
sensus on the empirical significance of mobility or structural disper-
sion in determining the natural rate in Canada.

Information on the cost of job search, a structural characteristic
noted by Friedman, is not readily available. Data are available, how-
ever, for some important aspects of the unemployment insurance system
which can be expected to affect the reservation wage, and hence job
search. As discussed in the following section, there have been impor-
tant changes in many aspects of the unemployment insurance system which
may have contributed to changes in the natural rate in Canada.

As in other countries, there have been relatively large changes in
the composition of the labor force in Canada (see Chart 1), and demo-
graphic factors are often emphasized as important structural deter-
minants of the natural rate. Although increases in specific segments of
the labor force-—such as traditionally high unemployment groups or
groups with a weak attachment to the labor force--may tend to increase
the natural rate, calculations holding labor market shares constant
indicate that the magnitude of this compositional effect is small. 1/
For demographic changes to have large impacts on the natural rate, some
form of rigidity preventing the real wages of the various demographic
cohorts from adjusting would seem to be necessary.

This highlights a general point referred to above. Supply or
demand shocks such as changes in oil prices or the demographic composi-
tion of the labor force may be associated with changes in unemployment
which may last for some time if real wages fail to adjust. Should there
be an impact on the natural rate, however, the ultimate cause would not
be the shocks per se, rather it would be those structural aspects of the
economy which prevent the adjustment of real wages. In the empirical
analysis which follows, emphasis is placed on identifying structural
features of the economy which might directly impinge on the flexibility
with which real wages adjust to shocks.

1/ Ford, R. and D.E. Rose, 1988, "Estimates of the NAIRU Using an
extended Okun's Law'", Bank of Canada Working Paper, forthcoming.



There are, of course, other possible determinants of the natural
rate, although those most often included in empirical studies for Canada
have been discussed above. 1/ The possibility that the natural rate of
unemployment is positively related to the past history of unemployment--
in which case the natural rate is said to have the property of hystere-
sis--has received increasing attention in discussions of European unem-
ployment. g/ A casual examination of the unemployment rate data sug-
gests hysteresis may also be important in Canada: from 1966 to 1974, the
annual unemployment rate averaged less than 5 percent and never exceeded
5 1/2 percent} since 1975, the annual unemployment rate in Canada has
averaged almost 9 percent and has remained well above 7 percent in the
current sustained expansion of output. Recent empirical analyses sug-
gest that hysteresis may account, at least in part, for the persistence
of high unemployment in Canada. 3/ This conclusion is supported by the
empirical analysis reported below whereby the natural rate of unemploy-
ment is related to the generosity of the unemployment insurance system,
which in turn depends on past rates of unemployment.

III. Unemployment and Unemployment Insurance

l. Changes in the unemployment insurance program 4/

There have been significant changes to the Canadian unemployment
insurance (UI) system. In 1971 the coverage of the UI program was
increased from about 67 toc 90 percent of the labor force, and the ratio
of the average benefit to earnings was raised by about 50 percent. The
maximum unemployment replacement rate adjusted for the proportion of the
labor force covered by the system is shown in the top panel of Chart 2.
The other changes which were made to the UI program in 1971 and in 1977

1/ Empirical studies of the natural rate in Canada are discussed in
Rose, D.E., 1988, "The NAIRU in Canada: Concepts, Determinants and
Estimates," Bank of Canada Technical Report No. 50, December.

2/ See, for example, Lindbeck, A. and D.J. Snower, 1988, '"Cooper-
ation, Harassment, and Involuntary Unemployment: An Insider-Outsider
Approach," American Economic Review, Vol. 78, No. 1, pp. 167-188; and
Blanchard, 0. and L.H. Summers, 1988, "Hysteresis and the European Unem-
ployment Problem,"” in R. Cross (ed.), 1988, Unemployment, Hysteresis &
the Natural Rate Hypothesis, Oxford: Basil Blackwell.

E/ See Milbourne, R.D., D.D. Purvis, and W.D. Scoones, 1988,
"Unemployment Insurance, Unemployment Dynamics and the Natural Rate(s),"
Queens University, mimeo, Octoberj and Coe, D.T., 1988, "Hysteresis
Effects in Aggregate Wage Equations," in Cross, op. cit., pp. 285-305.

4/ The following discussion is based on Green, C. and J.-M. Cousineau,
1976, Unemployment in Canada: The Impact of Unemployment Insurance, Eco-
nomic Council of Canadaj; Milbourne, et al., op. cit.; and Ashenfelter,
0. and D. Card, 1986, "Why Have Employment Rates in Canada and the U.S.
Diverged?" NBER Working Paper, No. 1840, February.




concerned the number of weeks of work required to qualify for UI bene-
fits and the number of weeks in the benefit period.

The minimum work requirement to qualify for UI benefits was lowered
in 1971 from 30 weeks in the preceding two years to 8 weeks in the pre-
ceding year. The basic benefit period of 15 weeks was replaced with a
four-phase benefit period, which was conditional on both the national
and the regional unemployment rates. The first two phases, which had to
be applied for separately, provided 18 weeks of benefits. Phase III
provided for an additional four weeks if the national unemployment rate
exceeded 4 percent, and an additional eight weeks if it exceeded 5 per-
cent. Phase IV extended the benefit period in those regions where the
unemployment rate exceeded the national average: benefits were extended
by 6 weeks if the regional unemployment rate was 1-2 percentage points
higher than the national average, by 12 weeks if it was 2-3 percentage
points higher, and by 18 weeks if it was more than 3 percentage points
higher. From 1971 to 1977, the national unemployment rate was always
above 5 percent so the basic benefit period was 26 weeks. This could be
extended to 44 weeks in regions where the unemployment rate exceeded the
national average by 3 percentage points,

In 1977 the UI program was changed to its current form. Both the
qualifying and the benefit periods were made to depend upon the level
of regional unemployment rates, rather than the differential between
regional and the national unemployment rates. Benefits became payable
in three phases for a maximum of 50 weeks in a year. A variable work
requirement of from 10 to 14 weeks was introduced, depending on the
unemployment rate in the region: 10 weeks if the regional unemployment
rate was 9 percent or more, l4 weeks if the regional unemployment rate
was 6 percent or less. Repeat claimants were required to work for 16 to
20 additional weeks to qualify for further benefits, a requirement which
was waived i1n regions with unemployment rates over 11.5 percent. As
regards the benefit periods, in the first phase the claimant receives
1 week of benefits for each week worked, up to a maximum of 25 weeks of
benefits. In the second phase, the claimant receives 1 week of benefits
for every 2 weeks of employment over 26 weeks, up to a maximum of 13
weeks of benefits. In the third phase, the claimant can receive 2 to
32 weeks of regional extended benefits, depending on the regional unem—
ployment rate--2 weeks of benefits for every 0.5 percentage points that
the regional unemployment rate exceeds 4 percent.

2. Unemployment and the generosity of the unemployment
insurance system

These changes have made the 'generosity'" of the unemployment
insurance system dependent on past developments in national and regional
rates of unemployment. For example, a claimant with 10 weeks of insur-
able employment in a region with an unemployment rate over 11.5 percent
would be eligible for 42 weeks of benefits (10 under Phase I and 32
under Phase III), while a claimant with over 50 weeks of previous work



in a region with an unemployment rate less than 4 percent could receive
benefits for 38 weeks (25 under Phase I and and 13 under Phase II).

The way in which the UI system interacts with actual unemployment
to affect the length of the work requirement and the benefit periods is
illustrated in the second panel of Chart 2 which presents estimates of
the minimum work requirement needed to qualify for UI benefits (MINQ),
the extended regional benefits (ERB), and the maximum benefit period for
someone meeting the minimum work requirement (MAXB), all measured in
weeks per year. The estimates in Chart 2 are a weighted average of
calculations for each of the ten provinces with the weights based on
provincial shares of total unemployment. 1/ For each province (denoted
by an "i") the calculations are as follows, where U is the aggregate
national unemployment rate and Ui is the provincial unemployment rate,
both in the preceeding quarter:

prior to 1971 MINQi = 15
ERBi 0
MAXBi = 15
1971 to 1977 MINQi = 8
0 if Ui-u < 1
. _ )6 if 1sui-u<2
ERBL = 912 if 2 <Ui-U < 3
18 if Ui-u > 3
MAXBi = 26 + ERBi
from 1978 10 if Ui 29
MINQi = {_12 if 6<Ui<9
14 if Ui < 6
0 if Ui < 4
ERBi = {(u1—4)*4 if 4 <UL €12
32 if Ui > 12
MAXBi = MINQi + ERBi

Although these calculations are only approximations to average lengths
of qualifying and benefit periods, it is clear that after 1978 develop-
ments in extended regional benefits, and hence the maximum benefit
period, were closely related to developments in the unemployment rate.

The number of weeks which must be worked in a year to qualify for
unemployment insurance benefits (MINQ) and the maximum number of weeks
in a year for which a person fulfilling the minimum work requirements
would be eligible (MAXB) are important dimensions of the generosity
of the unemployment insurance system. To incorporate these into the

1/ The UI system is administered in 48 regions rather than 10 prov-
inces used in the claculations presented here.



estimated equations presented in the next section, the UI replacement
rate adjusted for the proportion of the labor force covered by the unem-
ployment insurance system has been multiplied by the adjustment factor
(52-MINQ)/(52-MAXB). 1/ If MINQ=MAXB, as it did prior to 1971, the

ad justment factor is onej; if MAXB is greater than MINQ, the adjustment
factor is greater than one indicating an increase in the generosity of
the UI systemj; and vice versa for MAXB less than MINQ. The UI replace-
ment rate with and without this adjustment factor is shown in the top
panel of Chart 2, From 1982 to 1984, the extension of regional bene-
fits, linked to increases in the unemployment rate, had the effect of
sharply increasing the generosity of the UI system. Since 1984, the
average weeks of regional extented benefits has declined with the drop
in unemployment rates.

IV. Unemployment Rate Equations

1. Estimation results

There are a number of ways to estimate the natural rate. Perhaps
the most common method is to estimate a wage and/or price equation as
a function of the unemployment rate and then solve for the implicit
natural rate as that unemployment rate which is consistent with stable
inflation. A second, somewhat more direct, approach is to estimate an
unemployment rate equation, sometimes for specific sectors of the labor
market, as a function of cyclical and structural variables and estimate
the natural rate from its structural determinants. This approach can
be extended to estimate simultaneously the labor- and product-market
gaps. g/

The analysis below follows the second approach based on an aggre-
gate unemployment rate equation estimated on quarterly data from 1971:I
to 1988:11, a period during which there were large changes in the Cana-
dian unemployment rate. The estimation procedure, however, differs
somewhat from most empirical studies in the literature. 3/ The strategy
was to start with a general autoregressive distributed lag specification
(of up to four quarters) and then test down by dropping insignificant
variables. Given the hiring and firing practices of firms, the unem-
ployment rate can be expected to react to changes in its cyclical and
structural determinants with a lag. Accordingly, few restrictions were

1/ 1If either the difference or the ratio of MAXB and MINQ are used as
the adjustment factor, the estimation results are very similar.

2/ The sensitivity of natural rate estimates to alternative method-
ologies and data is discussed in Pelletier, J., 1988, "Estimations du
NAIRU avec la Courbe de Phillips," Bank of Canada Working Paper, forth-
coming.

3/ For a review of the empirical literature see Rose, op. cit.



placed on the lag distributions, although in some cases the free esti-
mation suggested obvious patterns (e.g., first differences and moving
averages) which were imposed to conserve degrees of freedom. 1/

A number of alternative equations, estimated by ordinary least
squares, are reported in Table 1. The variable definitions are: 2/ U
is the unemployment rate; CU is capacity utilization in goods-producing
industries; GDPGAP is the logarithm of the ratio of real GDP to its
quadratic trend; RELPREN is the logarithm of the consumer price of
energy relative to the total CPI; RELPREX is the logarithm of the
deflator for exports relative to the deflator for imports; UIRR is the
maximum unemployment insurance replacement rate adjusted for the propor-
tion of the labor force covered (in equation 1 there is also an adjust-
ment for work requirements and benefit periods as described above);
RELMW is the logarithm of the minimum wage relative to the average com-
mercial wage; LFZUNION is the percent of the labor force which is union-
ized; TAXSIP is the average payroll tax rate for employers' contribu-
tions for social security and pension funds; MOBILITY is the average
of interprovincial labor force inflows and outflows as a percent of the
labor force; DISPROV is the coefficient of variation of employment
across provinces; and DISIND is the coefficient of variation of employ-
ment across industries. The policy and structural variables are dis-
played in Charts 1 and 2.

The estimated equations explain developments in the unemployment
rate in Canada well. All of the equations pass the diagnostic tests
for the absence of serial correlation (except equation 4) and for para-
meter constancy over time. More importantly, the equations contain a
relatively large number of policy variables and other structural
determinants of the natural rate. This reflects, in part, the rela-
tively unconstrained estimation procedure. The pattern of the estimated
coefficients on the two lagged dependent variables means that the impact

1/ When alternative lag specifications gave conflicting signals as to
the significance of specific variables, for example because of multicol-
linearity between the relatively large number of explanatory variables,
preference was given to keeping in structural variables.

2/ Variables expressed as the logarithms of ratios have been multi-
plied by 100 so that all variables are entered in what are effectively
percentage terms. UIRR and TAXSIP are entered as two-period moving
averages. Data sources are as follows: The unemployment insurance
replacement rate adjusted for coverage, minimum wages, and commercial
wages are from the Bank of Canada. The average rate for employers'
contributions (employers' contributions for social security and pension
funds as a percent of total wages and salaries) is from OECD Standard-
ized National Accounts and is interpolated from annual data. The
percent of the labor force which is unionized is from the Directory of
Labor Organizations in Canada and is interpolated from annual dataj the
1979 observation is not available and was set equal to the average of
1978 and 1980. All other data are from CANSIM.




of each of the independent variables declines then rises somewhat before
tailing off to zero. 1/

The cyclical movements of the unemployment rate are determined by
two indicators of capacity utilization: the deviation of output from
trend, 2/ which is for the total economy, and capacity utilization
in the goods-producing sector. The cyclical variables are supplemented
by the relative price of energy and the terms of trade in order to cap-
ture additional short-run impacts on unemployment from supply shocks.
Although these supply shock variables may have temporary impacts on the
rate of unemployment consistent with stable inflation, i.e. on the
NAIRU, they have not been used in the calculation of the natural
rate. 3/ To the extent that these variables fully account for the
cyclical changes in the unemployment rate, the secular movements in
the natural rate will be determined by the structural variables.

The estimation results point to the importance of four structural
determinants of the natural rate: the unemployment insurance replacement
rate adjusted for coverage and qualifying and benefit periods, the rela-
tive minimum wage, the percent of the labor force which is unionized,
and payroll taxes. 4/ Of these structural determinants, only the degree
of unionization of the labor force is not under the direct influence of
government policy. Equations 1 and 2 are identical except that the
unemployment insurance replacement rate is not adjusted for the minimum
number of weeks of work required to qualify for unemployment benefits
relative to the maximum number of weeks of unemployment benefits in

1/ That is, the lag distribution initially resembles a third-order
polynomial, with the peak in the third quarter, before asymtotically
approaching zero.

2/ When the squares of the quadratic gap variable were added to the
equation, in order to test for nonlinearities, its estimated coefficient
was marginally significant but there was little difference in the over-
all estimation results. Using a linear trend with a break in 1973,
rather than a quadratic trend, also had little overall effect although
the significance of the estimated coefficient on the unemployment re-
placement rate was reduced somewhat.

3/ The impact of these types of supply shock variables were incor-
porated in the calculations of the NAIRU in Canada in Adams, C., P.R.
Fenton, and F. Larsen, 1987, "Potential Output in Major Industrial
Countries," Staff Studies for the World Economic Outlook, August,
pp. 1-38.

4/ Entering separate tax rates for employers' contributions for
social security and for pension funds resulted in significant estimated
coefficients of almost identical magnitude on each variable but had
little impact on the overall regression results. The significance, but
not the sign, of the estimated coefficients on relative minimum wages
and the replacement rate was sensitive to the inclusion of the employers
contribution variable.

















































