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1. INTRODUCTION

Recent work on the theory of labour markets has called into question the
idea that there is a well-defined labour demand curve linking employment to
the price of labour. Azariadis (1975), Baily (1974), McDonald and Solow
(1981), and Grossman and Hart (1981), among others, all develop models related
to Leontief (1946) in which wages are set optimally and firms do not equate
the rate of pay to their marginal revenue product of labour.

A natural response to this critique of the labour demand model has been to
try to devise empirical tests which would make it possible to discriminate
between the competing hypotheses - see the pioneering papers of MaCurdy and
Pencavel (1986) and Brown and Ashenfelter (1986). These studies and most of
the ones that follow them focus on wage and employment determination for

particular unions and industries.l

The empirical evidence available to this
point is mixed: some North-American studies and at least one British study
contain results which appear to be inconsistent with the familiar labour
demand curve model.? This is not to say that the evidence for the efficient
bargains model is overwhelming.3

In light of the significance of the subject, the rather uncertain nature of

the empirical evidence so far, and the fact that most of this work was carried

INotable exceptions are Svejnar (1986), who studies several major
unionised companies in the US, Alogoskoufis and Manning (1987) who examine
aggregate UK data and Card (1990) who examines Canadian contract data similar
to ours.

2See for instance Brown and Ashenfelter (1986), MaCurdy and Pencavel
(1986), Svejnar (1986), Card (1986), Abowd (1989), Martinello (1988) and
Doiron (1987); Bean and Turnbull (1988) study the UK coal industry and
conclude in favour of efficient bargain models.

3card (1990) is probably the single most important study which favours
the labour demand model.



out in the context of particular unions and industries, it is important to
examine the issue in a broader context.” This study employs Canadian wage
contract data signed between 1978 and 1984 and drawn from 420 establishments
in a wide variety of industries and 68 unions. Section 2 develops a
theoretical framework which takes into account the market structure within
vwhich the firm operates. Employment equations are derived for a variety of
circumstances and the econometric identification of these equations 1is
considered?. This section alsc examines the methodological basis for
comparing equations estimated under the various theories, Section 3 presents
information on the data used and discusses in detail the construction of the
alternative wage rate. Section 4 contains the empirical results obtained for
the employment equations derived in Section 2, while Section 5 considers
further specifications and some non-nested tests. Concluding comments appear
in Section 6 and details on the variables used appear in the Appendix.
2. THEORY

To construct a model of wage and employment determination it is necessary
to begin by making assumptions about the firm and its workers, the nature of
the product market, and the form of any wage bargaining which takes place.
The following assumptions are used in the analysis. First, the firm attempts
to maximise profits, defined as revenue minus labour costs minus fixed costs.
Second, workers are members of a trade union which acts as though maximixing a
utilitarian objective function (the estimating equations will apply for a more

general union objective function). Third, the assumptions of perfect

4prown and Ashenfelter (1986) call for further work on this topic.

5see Bean and Turnbull (1988) for some concerns with earlier literature
on this point.
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competition and monopolistic competition are treated alternately.

Perfect Competition

With price taking firms the labour demand curve model relies on the
familiar equality of the wage and the value of labour’'s marginal product.

Assume that the firm's choice of employment may be represented by the problem

Maximize n =
n

pf(n) -_wn - k
c (2.1)

where n is employment, = 1is real profits, p is the product price, f(+) is a
concave production function, w is the wage rate, k measures fixed costs, and c
is the consumer price Index. The employment function may then be written as
n -~ n(w/p), (2.2)
so that the demand curve for labour depends solely upon the real product wage.
If, however, an efficient wage bargain is struck, equation (2.2) will not
in general adequately characterize the determinants of employment. The number
of jobs, in equilibrium, will be shaped in part by the preferences of the
labour group or union.
Assume that workers are members of a trade union which attempts to maximise
the utility function
V = nu(w/c) + (l-n)u(w/c) (2.3)
where u(+) is an individual worker's concave utility function, the membership
of the workers’ group is normalized at unity, and w is the alternative wage
available to those union members who do not find work with the firm.
Employment is n; the remaining l-n individuals draw unemployment benefit or
receive wages from elsewhere. The options implicit in v are outlined in more

detail in Section 3. Equation (2.3) is a generalization of the wage bill
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maximand proposed by Dunlop (1944) and its history is discussed in the surveys
of Pencavel (1985) and Oswald (1985).
The equation of the contract curve, or locus of efficient bargains, is
derived by maximising profits (equation (2.1)) subject to an arbitrary level
of union utility (equation (2.3)), and takes the well-known form

u wgc)-u!wgc)

pf'(n)/c = w/c - (/<) (2.4)

It is convenient to multiply through by c¢/p, the ratio of consumer prices to

the product price. This gives

£ (n) = w/p - [g(x&)-_u(g&l] o/p

u' (w/c) (2.5)
which implies that employment may be written as
n = n(w/p, w/c, w/c, p/c). (2.6)

Under perfect competition, employment is governed by the wvalues of the real
product wage, the real consumption wage, the alternative real consumption wage
and the ratio of the product price to the consumer price index.

Equation (2.6) may be compared with, and nests, the conventional labour
demand specification of equation (2.2). The difference constitutes the basis
for the nested tests of MaCurdy and Pencavel (1986), Brown and Ashenfelter
(1986), and others. As pointed out by MaCurdy and Pencavel (1986), a test of
the efficient bargains model is difficult to achieve in the context of this

approachs. However, it may be possible to reject the labour demand

6It is not possible, for instance, to reject the efficient-bargains model
by noting that the alternative wage rate fails to enter significantly into an
employment equation such as (2.6). The reason is that certain functional
forms for union behaviour entail a contract curve where the alternative wage
rate cancels out - see MaCurdy and Pencavel (1986), p. S13.
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model if w/c is a statistically significant determinant of employment7. The
empirical work in this paper follows this methodological framework until
section 5, where some non-nested test results are also considered.8

One way to object to the above specification of the labour demand and
contract curve models is to argue that the assumption of perfect competition
is implausibly restrictive. As the econometric work to come will use data on
a wide range of unionized Canadian industries, this objection may be a serious
one.
Monopolistic Competition

Consider instead the case of monopolistic competition, where each firm
within the industry is to be thought of as making a slightly differentiated
product. Although it would be preferable to work with a vector of other
prices, for the sake of later empirical tract;bility the analysis will use
only two.

Assume that p represents the average price of competitors’ products, and p°
the firm’s own price. Let z be a real demand shift parameter. The demand
curve for the firm’s product may then be represented as the function

q = q(p°, p, ¢, 2z), (2.7)

7In the special case where the partial derivative of the function V with
respect to employment (V,) equals zero, efficient bargains lie along the
labour demand curve and the variable w need not appear in equation (2.6). For
an interpretation of this possibility along seniority lines see Oswald (1987).
In general the alternative wage rate has no place in a labour demand curve
once employment has been conditioned on the own wage rate - see, however,
Hendricks and Kahn (1989).

8Under union risk neutrality contracts,where the union makes insurance
payments to its unemployed members, the own consumption wage w/c drops out and
employment depends exclusively on the alternative wage rate w/c. Non-nested
tests provide a natural way to compare this "strong efficiency" specification
to the labour demand model. As well, they are appropriate where instrumenting
renders otherwise nested models non-nested. See section 5 on this point.
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wvhere sales, q, are a decreasing function of the firm's own price, p°®, an
increasing function of competitors’ prices, p, and of demand, z. Sales are an
ambiguously signed function of other pgoods’ prices, as measured by the
consumer price index, c, because c is an index of the price of complements as
well as substitutes.
I1f output equals sales,
£(n) = q(p°, P, ¢, 2), (2.8)
which, given the assumption of monotonicity, may be inverted to the price
function
p° =p° (n, p, ¢, 2). (2.9)
Total real revenue is then
R = p° f(n)/c (2.10)
~ R(n, p, ¢, 2). (2.11)
This is assumed to be concave in employment and non-monotonic.
The specification of the labour demand curve is defined by the marginal
condition
By (n, p, ¢, 2) = w/c (2.12)
where a subscript denotes a partial derivative. The employment functiom is,
therefore,
n - n{w/c, p, ¢, Z). (2.13)
In this case the own wage is not deflated by the sectoral product price, but
by the consumer price index.
The alternative model, that of the efficient bargaining framework, relies
again upon the equation of the contract curve. Under the assumptions made
earlier, and for the case of monopolistic competition, the locus of efficient

outcomes is defired by



u(w/c)-u(w/c)

u'(w/c) (2.14)

Rp(n, p, c, z) = w/e -

whereupon employment is given by the equation

n = n(w/c, p, ¢, z, w/c). (2.15)
This nests the labour demand specification of equation (2.13). As in the case
of perfect competition, the presence of an alternative wage effect is
inconsistent with the labour demand model.

The previous analysis of the labour demand and the contract curve (under
both market structures) leaves unanswered the question of how the wage and
employment outcome is determined in the two models: the specified equations
fix only the locus of feasible equilibria in each case. The final step is
therefore to consider the process which leads to a single point on the
contract or labour demand curve.

The labour demand model is conventionally closed by postulating a union
which maximises equation (2.3) subject to the labour demand curve - equation
(2.2) in perfect competition and (2.13) in monopolistic competition. The
familiar equality emerges between the slope of the labour demand curve and the
marginal rate of substitution between wages and employment. The employment
equation (2.2) is identified through the alternative wage rate, but the
resulting wage equation is not. 1In Vmonopolistic competition the employment
equation (2.13) is identified by the alternative wage rate; as in the case of
perfect competition, the wage equation is not identified.

In order to close the contract curve model, it is assumed that wages are

chosen so as to solve the Nash maximand defined by



M= (V-0 (- mT (2.16)
in which v is a constant in the unit interval and 0 and ; are the utilities of
the union and the firm in the event of some temporary breakdown in
negotiations. The formula given by (2.16) may be justified either
axiomatically, as in Nash (1953), or strategically, as in Binmore, Rubinstein
and Wolinsky (1986). Bargaining power, in this framework, stems from the
ability to impose costs on the other side by forcing a delay in the agreement
of a wage settlement. There are a number of factors which might shape the

A A
parameters V, m and 4. It is plausible to assume that

V= (U, we) (2.17)
Tk (2.18)
T =7, S) (2.19)

where U is the outside rate of unemployment, w/c and k are the alternative
real wage and the level of the firm’s fixed costs, I measures the influence of
any government wages and incomes policy and § denotes the negotiating stage at
which agreement is achieved?. The function defining G, the union's utility
during a disagreement (or strike), captures the idea that workers may be able
to find temporary work elsewhere. The greater the amount of unemployment, the
lower that probability. The variable w/c affects the utility from such
employment if it can be found. Hence 0 is assumed to be decreasing in its
first argument and increasing in its second. There is an equivalent argument
for the case of the firm. During a dispute it must pay its fixed costs, k.
The higher are those costs, the weaker is its position. Incomes policy may

influence the effective negotiating power of the two parties, and i1s assumed

9High values of § indicate more protracted negotiations with the highest
value reserved for post-strike agreements.
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to shape the constant y. The ease with which a contract is arrived at may
also be indicative of the player’s relative strength, though the impact on vy
may be difficult to determine.

As an example, consider the contract curve model in the case of perfect
competition in the product market. This requires that (2.16) be maximised
over w subject to equations (2.6), (2.17), (2.18) and (2.19). The equilibrium
wage outcome, w*, is then defined by the function

W = w(p, ¢, w, U, k, I, S). (2.20)
In plausible cases the function v is decreasing in unemployment, U, and in
the incomes policy parameter, I and increasing in fixed costs k and in the
stage variable S. The variables U, k, I and S help identify the employment
equation (2.6)10.

An alternative way to close the labour demand model, which also draws on
the Nash approach, is to assume that the wage rate is determined by the Nash
criterion and that employment is set unilaterally by the firm. This view of
the world leads to instrumenting equations which contain variables measuring
relative bargaining strength, e.g. U, I and S. As these approaches produced
very similar results, only the first, more conventional, route is discussed
below.

3. THE DATA SET
The theories and test procedures outlined above have been applied by a

number of authors, usually in the context of data from particular industries.

1OThis is more clearly seen when equation (2.16) is, equivalently,
maximised with respect to both n and w. The ratio of the first order
conditions results in the contract curve (2.5) and one of the first ordgr
gonditions can be used to close the model. Equation (2.5) does mnot contain V,
x and vy, while the first order conditions do. This holds regardless of the
nature of market structure.
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Thus Brown and Ashenfelter (1986) and MaCurdy and Pencavel (1986) examine
wage-employment outcomes in the US newspaper industry for members of the
International Typographical Union, while Card (1986) studies the experience of
airline mechanics in the same country. The Canadian studies by Martinello
(1988) and Doiron (1987) analyse behaviour in the British Columbia Wood
Products industry where the major union is the International Woodworkers of
America. Bean and Turnbull (1988) examine the UK coal industry. A broader
perspective is adopted by Svjenar (1986), Abowd (1989), Alogoskoufis and
Manning (1987) and Card (1990).

Abowd (1989) and Card (1990) are particularly relevant to this paper.
Abowd uses US data to conduct a novel form of test for efficient contracts.
He studies whether, as implied by strong efficiency, an unexpected rise in
labour costs reduces share-holders’ wealth by an equal and opposite amount.
His test suggests that this hypothesis cannot be rejected, so Abowd concludes
in favour of efficient bargains. Although this arguably constitutes the most
comprehensive evidence to date, it is open to the charges that the test may
have low power against the alternative hypothesis of a labour demand model,
and that Abowd does not provide a test of that alternative null hypothesis.
The crucial coefficient in the stock-holders' wealth equations typically lies
in the region 0.8-0.9, whereas for strong efficiency it should be unity.
Abowd's plausible explanation is that measurement error biases the coefficient
downwards. However, it could be argued that a coefficient a little below
unity is what would be expected in a labour demand framework.

Card (1990) 1is very similar to our study; yet his conclusions are
different. Employment equations are estimated on Canadian contract data from

1968 to 1983. Using two different measures of outside hourly earnings, Card
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finds that, after instrumenting the contract wage, there is evidence
consistent with a conventional labour demand model in which alternative wages
play no role. Card (1990) is an important study in support of labour demand
specifications.

The data base used in this study is drawn from contracts reached between
420 particular establishments and 68 unions in a wide variety of Canadian
industriesll. These unionised contracts involve 500 or more employees and
were writtenm in the private, non-controlledlz, sector between 1978Ql and
1984Q4. The data tape contains information on 1015 contracts. A number of
variables are reported for each agreement. These include the effective and
expiry dates of the current and previous contract, the number of employees at
the beginning of the current and past contracts, the nominal base wage rate at
the end of the previous agreement as well as the totall3 non-contingent wage
increase implemented during the current contract. It is, therefore, possible
to measure the real wage rate at the end of the previous (its low point) and
at the beginning of the current agreement (its high point). As indicated in
the previous section it is also useful to distinguish between the real product

wage and the real consumption wage. The Consumer Price Index used as a

deflator was included in the original data and has a base of 1971 = 100.

lThese include Mining, Logging, several aspects of Manufacturing, Trade
and Services. Data on the construction industry are not available prior to 1983.

12During 1982Q3 to 1983Q4, a number of federal and provincial programmes
attempted to regulate pay in the public and para-public (i.e. Education,
Health, Federal and Provincial Administration and parts of Transportation,
Communications and Utilities) sectors. All agreements subject to such
controls were excluded from the present sample by Labour Canada.

13No information is available on how this wage adjustment is phased in,
but it is frequently front-loaded, particularly in the case of one-year
contracts.
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Industry product price indices were obtained from the 1986 Cansim tape and
were appended to the contract data - they set 1981 = 100. Values of real wage
rates evaluated at the end of the previous contract are denoted by (-1), while
the beginning-of-contract real wage rates are treated as contemporaneous to
the employment data.

In order to implement the theories of Section 2, it is necessary to specify
the ingredients of the alternative wage rate w. This is assumed to be a
function of

(i) the regional wage rate,

(ii) the amount of unemployment insurance available to a worker in the

region and year,

(1iii) the duration of that benefit level.

Variables (i) and (ii) are deflated using the CPI. The regional wage rate is
calculated by averaging the own consumption wage (-1) for all contracts signed
in a region in every year. As the nominal wage rate on the expiry of the
previous contract is decided upon on average two years earlierlz‘, this
procedure allows for a reasonable lag while ensuring that agents are not
supplied with as yet unavailable information. Table 1 gives details of this
micro, contract-based, wage rate. As can be seen, a contract’s own wage rate
makes an insignificant contribution to the calculated values of the regional
wage rate. A different regional wage rate, referred to in Section 5, is based
on average weekly earnings in the same province and SIC classification.

The demand shift variable, z, which appears only in the specifications
based upon monopolistic competition, was proxied by a gross domestic product

variable. This was, for each contract, the lagged value of the appropriate

l“Average contract duration in this sample is approximately two years.

4



1978

1979

1980

1981

1982

1983

1984

Notes: 1.

TABLE 1
: 1
The Regional™ Wage Rate

(No. of observation52 in each cell)

Atlantic Quebec Ontario Prairie Br.Col.
0.03329 0.03408 0.03312 0.03523 0.03800
(12) (49) (58) (17) (20)
0.02964 0.03061 0.03771 0.03341 0.04096

(6) (40) (26) (5) (28)
0.03380 0.03467 0 33401 0.03376 0.03785
(12) (51) (67) (12) 17)
0.03337 0.03313 0.03293 0.03524 0.04046

(8) (30) (48) (15) (35)
0.03568 0.03409 0.03533 0.03728 0.03892
(6) (54) (62) (9 (23)
0.03372 0.03349 0.03481 0.03771 0.04366
7N (35) (53) (13) (28)
0.03841 0.04004 0.03839 0.04142 0.04321
(12) (49) (75) (11) (22)

The wage rate on the expiry of the previous contract was
deflated by a Canada-wide CPI (1971 = 100) that was built into
the data base. In the period 1978-84 this index ranged
between 181.3 and 300.

The alternative wage rate was calculated on the basis of the
entire sample of 1015 observations - the numbers in brackets
add up to 1015.
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industry GDP measure.

The variables U, S and I appearing in equations (2.17)-(2.19) and used as
instruments in the contract curve are contained in the original tape supplied
by Labour Canada and are discussed in the Appendix.

Table 2 contains descriptive statistics on variables which may usefully be
so summarised. The CPI with a 1981 = 100 base is included so that the product
price data may be comparéd against it - the CPI 1981 = 100 series was used in
the counstvuction of the p/c ratio appearing in the employment equations of
perfect competition as well as to deflate the average weekly earnings data of
Section 5. However, the CPI 1971 = 100 series built inte the Labour Canada
data was used to deflate the contract wage rates. Further details on all
variables used appear in the Appendix.

4. THE EMPIRICAL RESULTS

The estimating equations follow the form outlined in Section 2. There are
four employment equations ((2.2), (2.6), (2.13), (2.15)) to be considered. If
the appropriate assumption is that the product market 1is perfectly
competitive, equations (2.2) and (2.6) define, respectively, the labour demand
and efficient bargain specifications. If the appropriate assumption is that
of monopolistic competition equations (2.13) and (2.15) are the relevant ones.
This section investigates both possibilities.

The timeless analysis of Section 2 is likely to misrepresent real firms and
unions, because it ignores the time lags involved in making and implementing
optimizing decisions. Ideally models ought to suggest both the variables that
should be included empirically and the necessary dynamic structure. However,
economic theory is not as yet sufficiently well-developed and it is,

therefore, necessary to experiment with different lag structures (including
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Mean St.Dev.

Own nominal wage (-1)2 9.15 2.64
Own nominal wage2 10.54 2.74
Consumer Price Index3 103.00 15.19
Product Price Index> 102.72 11.47
Employner:t (-1) 1522.36 2274.39
Employment 1447.16 2156.79
Industry GDP% 13315.65 468934
Regional Unempl. Rate 10.23 2.93
Regional UT Benefit? 142.43 17.99
Regional Benefit Duration® 21.93 4.17
Notes: 1. Based on 595 observations from all

2. Base wage rate in dollars per hour.

3. 1981 equals 100.

4. 1In 1971 dollars; ten industries are distinguished.

5. In dollars per week.

6. In weeks.

: s 1
Descriptive Statistics

regions and years.

74.90

70.86

500

2916

98.48

11.40

Max.
16.14
17.80

122.20

128.80
28000
28000
26588
20.30

180.04

29.60



14
the case of no time lags). The econometric results consistently favour the
use of a lagged dependent variable, as is standard in applied work on the
determination of employment, and all of the reported regressions include that
variable. The conventional interpretation is that this captures the effect of
adjustment costs, Whether the wage variables should enter with a lag is a
more problematic issue; hence various specifications are reported.

The results, based upon log-linear approximations of the theoretical
equations, are presented in Tables 3 and 4. The first imposes the framework
of perfect competition; the second assumes monopolistic competition. All
equations were estimated in difference form, to remove fixed effects,
including k, but for simplicity that is not indicated in the left-hand column.
As a result 595 complete records are available for the regression analysis
that follows.

Equations (4.5), (4.6) and (4.7), in Table 3, make a natural starting
point. Each corresponds to the famous neoclassical specification of the
demand curve for labour. Lagged employment aside, the only independent
variable is the own product wage rate, w/p, as in equation (2.2) of Section 2.
Given the traditional difficulties of estimating labour demand functions,
this simple specification works surprisingly well. The three equations
assume, respectively, that (i) there is a one period lagls, (ii) there is no
lag and that no correction for simultaneity with the determination of wages is

required and (iii) there is no lag and wages are determined simultaneously.

15The reader is reminded that the own wage (-1) is the wage rate on the
expiry date of the previous contract.



Employment Equations (Perfect Competition)

TABLE 3

({t| statistics in parentheses; a * indicates an instrumented variable)

Equation #:

Employment (-1)

Regional wage

Own consumption
wage (-1}

Own consumption
wage

Own consumption
wage *

Own product
wage (-1}

Own product
wage

Own product
wage *

Regional UI

Regional UI duration

Product price/CPI

SEE

F (df)4

(4.1)

-0.
(8.

-0,

3

0.
(1.

-0

0.

19.
(5;589)

356
98)

476

L46)

328
31)

.088
.61)

.085
.48)

174
.36)

227

44

(4.2)

-0.
(8.

-0.
(3.

0.

16.
(6;588)

356
98)

444
30)

129

.21)

455
.36)

.216
.19)

.090
.27

496
.38)

227

41

(4.3)

-0.
.49)

(8

-0.
.19)

(3

-4 .
(1.

12.
(6;588)

351

456

990
30)

.503
47)

383

.52)

.031
.03)

492
.45)

.230

91

(4.4) (4.5)
-0.358 -0.368
(9.02) (9.16)
-0.436
(3.26)

-0.297
(3.87)

0.138
(0.81)

-0.131
(2.00)

0.069
(0.47)

0.227 0.231
23.87 66.63
(4;590)

4+ #11 values are statistically significant at the 1% level.

(4.6)

-0.359
(8.82)

-0.054
(0.48)

0.234

50.67
(1;593) (1;593)

(4.7)

-0.360
(8.81)

-0.290
(1.75)

0.235

45.88
(1,593)
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Hence equation (4.7) instruments16 the wage rate, whilst the other two do not.
The three specifications all find a negative effect from wages to employment.
The first, with the lagged product wage, 1is comfortably superior in
statistical terms.

To test the robustness of this apparent labour demand curve a number of
variables must be entered as independent effects upon employment. Equation
(2.6), in Section 2, gives the appropriate nesting equation. That
specification, which includes the own consumption wage, the alternative
consumption wage, and the relative price of the product to the Consumer Price
Index, is captured empirically in Table 3 by equations (4.1) - (4.3).
Equation 4.1 adopts a lagged wagel7; equation (4.2) has the current wage but
no instrumenting; equation (4.3) instruments the current wage rateld,

The additional variables drive the own product wage insignificant and, with
the exception of equation (4.1), positive. On the whole, the reglonal wage
variable enters with the sign which might be expected if efficient bargaining
occurred and is statistically significant. Employment in equation (4.1) is
negatively related to the duration of the provincial unemployment benefits-
the level of benefits variable has a positive coefficient which is not
significantly different from zero. The unemployment insurance variables are

not significant in other equations.

16The real product and the real consumption wage rates are instrumented
using their lagged values, lagged employment, the regional consumption wage,
the real product price and unemployment insurance benefits and their duration
- see the discussion of p. 7 on this point.

17Equation (4.1) omits the product price/CPI ratio which could not be
included without leading to very severe multicollinearity problems.

187he instrumenting equations now include, in addition to the variables
mentioned in footnote 16, the variables U, I and S in the Nash maximand - see
p.- 9 for further discussion of this point.

-_____ e .
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Equation (4.4) in Table 3 imposes a strongly efficient specification of the
kind ;upported by Abowd’s (1989) analysis of US data (which employs a
different methodology) and discussed in detail in Brown and Ashenfelter
(1986), MaCurdy and Pencavel (1986) and Svejnar (1986). The standard error of
the equation is no worse than that without the restriction, and the F
statistic is somewhat higher than in equations (4.1) - (4.3).

If the model of perfect competition is taken as the maintained hypothesis,
therefore, these empirical results suggest the following conclusions. First,
when a traditional labour demand model is estimated, it performs reasomably
well. A significant and negative effect from the own product wage can be
detected in the data. Second, when the regional wage variable suggested by
contract curve models is also incorporated, it always enters negatively and
significantly, and its addition to the employment equation reduces the
standard error of estimate. Third, in the efficient bargain specification the
own product and own consumption wage rates enter relatively weakly. Fourth,
the data appear to be consistent with the strong efficient bargaining model.

Table 4 presents empirical estimates of the monopolistic competition
equations (2.13) and (2.15) of Section 2. The labour demand specification now
includes as independent variables the real consumption wage, the sectoral
product price (which serves in this framework as a measure of competitors’
prices), the Consumer Price Index, and a demand shift parameter. The
efficient bargain approach requires that the alternative wage also be included
in this list.

There is little evidence, in Table 4, of a labour demand function. The own
wage is negative in only one specification (equation (4.12)). It is positive

in all others, and has a t-statistic of 2.18 in equation (4.14), in which the



(|t] statistics in parentheses; a * indicates an instrumented variahle)

Equation #:

Employment (-1)
Regional wage
Own consumption

wage (-1)

Own consumpticn
wage

Own consumption

. s
waege w

Own produc:
wage (-1}

Own: product

wage

Own product

®
wage w

Industry GDP

Regional UI

Regional UI duration

Consumer Price Index

Product price

SEE

F (df)f

Employment Equations (Monopoliscic compecition)

(4.8)

-0.359
(8.98)

-0.38¢6
(2.43)

0.248
(1.30)

0.164
(0.9%)

-0.094
(0.35)

-0.144
(1.84)

-0.18%
(1.11)

0.072
(0.46)

0.227

14.09
(7;587)

(4.9)

-0.362
(9.06)

-0.35¢é
(2.31)

0.155
(1.06)

0.158
(0.90)

0.017
(0.06)

-0.071
(0.94)

-0.135
(0.81)

0.017
(0.11)

0.227

14,00
(7;587)

TABLE &

(4.10)

-0.370
(9.04)

-0.402
(2.52)

0.218
(1.20)

0.301
(0.91)

0.045
(0.43)

-0.026
(0.145)

-0.094
(0.55)

0.231

11.08
(7;587)

(6.11)

-0.360
(9.00)

-0.345
(2.24)

0.143
(0.82)

-0.055
(0.20)

-0.100
(1.42)

-0.163
(0.99)

0.045
(0.29)

0.227

16.14
(6;588)

(4.12) (4.13) (4.14)

-0.364 -0.365 -0.368
(9.04) (9.11) (9.1L)

-0.068
(0.42)

0.228
(1.81)

N o

~
— o
2R
s

0.343 0.35¢ 0.338
(2.04) (2.20) (2.08)

-0.425 -0.359 -0.207
(3.08) (2.72) (1.26)

0.193 0.113 -0.054
(1.33) (0.77) (0.30)

0.229 0.228 0.230

21.41 22.30 19.84
(4;590) (4;590) (4,590)

+ All values are statistically significant at the 1X level.
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current wage is instrumentedl?. Equations (4.12) - (4.14), the three labour
demaﬁd specifications, provide support for demand shock effects upon
employment: industry GDP enters the firm's employment function with an
elasticity of approximately 0.35. The product price, which would be expected
to be positive, is never strong. At best it appears in equation (4.12) with
an elasticity of 0.193 and a t-statistic of 1.33. The consumer price index
has a better defined effect and enters negatively.

The efficient bargain model is implemented in equations (4.8) - (4.11)20,
with equation (4.11) as the extreme case of strong efficiency. As in the
previous case of perfect competition, the wage effects are powerful. The
regional wage rate enters the employment functions with elasticities between
-0.35 and -0.40. It is statistically significant in each of the four
specifications. Unemployment benefit variables are of less importance than in
Table 3, although there is weak evidence of a negative effect from the
duration of unemployment insurance. In conclusion, Table &4 provides little
support for the labour demand model, while remaining consistent with the

efficient and even strongly efficient bargain models.

191n this instance the own consumption wage is instrumented using its
lagged value, lagged employment, industry GDP, the consumer and product price
indices and the alternative wage rate and unemployment insurance variables-
see p. 7 for further discussion.

201, equation (4.10) the own consumption wage is instrumented using, in
addition to the variables of footnote 19, the variables U, I and S in the Nash
maximand. The instrumenting equations used in this paper differ from the wage
change equations specified in standard contract-based work - see Christofides,
Swidinsky and Wilton (1980) and references therein. The dependent variable is
the contract-to-contract change in the logarithm of a real wage rate, not the
annualised rate of change in the nominal wage rate over the current contract.
A more detailed comparison of these approaches may be found in Christofides
and Oswald (1989).
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5. SOME FURTHER RESULTS
It was felt useful to consider some additional specifications. The first
was an equation in which only the regional wage appears. Although extreme,
this version of the strong efficiency hypothesis provides a natural check on
the importance of the alternative wage rate. Remarkably, this equation out-
performed equations (4.5) - (4.7):

Employment = -0.362 Employment (-1) -0.641 Regional Wage

(9.15) (5.79)
SEE = 0.228 F(df) = 86.81 (1; 593)
It is difficult to understand this within a labour demand framework: the

firm's level of employment apparently depends more sensitively upon other
firms’ wage rates than upon its own - cf this equation with equation (4.5).
This is, however, consistent with efficient bargain analysis.

Second, if the contract curve framework is appropriate, changes in union
strength alter employment even controlling for the wage rate. They do not do
so in a labour demand model. To pursue this, the information in the contract
data set was used to group collective agreements by the name of the union
involved. A union dummy was entered for each trade union which appeared at
least S5 times?l in the data set (the other unions were aggregated into a base
group). 0f these 30 dummies, 6 appeared significantly in all employment
equations, and their significance was unaffected by large changes in
specification. Five appeared negatively. They were the Clothing and Textile
Workers' Union, the Canadian Paperworkers’ Union, the Steelworkers of America,

the Marine General Workers' Federation and the Federation de la Métallurgie.

217his number, which is not based on substantial experimentation was
chosen so that a relatively large number of unions was distinguished while at
the same time maintaining a large enough basis for comparison.
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The one which entered the employment equation positively was the Canadian
Seafoc;d and Allied Workers’ Union. These unions vary from one with
membership of 4,000 to one with 160,000 members. Their statistical
significance, given all the variables in Tables 3 and 4, might be taken as
further evidence against the labour demand model.

Much statistical work was also done with another definition of the outside
wage rate. Real average weekly earnings in the same province and SIC
classification were assigned to each contract and used in lieu of the micro-
based regional wage rate. This wage variable was never significant, although
it often entered negatively. The unemployment insurance variables remained
negative and were statistically significant much more frequently than is the
case in Tables 3 and 4. 1In the interests of economy these results are not
reported but are available on request.

As Andrews and Harrison (1988) have argued in a different context,
instrumenting renders the otherwise nested equations of section 2 non-nested.
In order to check our nested results we combined non-linearly predictions
based on equations (4.3), Table 3, with equation (4.7) of Table 3. The
resulting t values on the coefficients for efficient bargain predictions (the
J tests) are 5.6 for the micro-based and 4.96 for the earnings-based
definition of the regional wage rate. The reverse tests result in t values of
0.58 and 0.62 respectively, indicating a clear preference for efficient
bargain models. Under monopolistic competition, however, none of the t scores
are significant at the 5X level and no preference can be expressed for either
approach. When the strong efficient bargain specifications of equations (&4.4)
and (4.11) are inserted non-linearly into equation (4.7), Table 3 and (4.14),

Table 4, the t scores on the strong efficient bargain predictions are 6:22 and
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2.58 respectively with the micro-based variable; they are 5.32 and 0.93
respectively when the earnings-based regional wage rate is used. By contrast,
the t scores on labour demand predictions are never significant in strongly
efficient equations. These J tests favour efficient bargain specifications.
6. CONCLUSION

The purpose of this paper has been to estimate and contrast the labour
demand framework and the efficient bargain model. The results are consistent
with the view that union contracts can be modelled as (strongly) efficient
bargains. They are thus more compatible with the conclusions of Abowd (1989)
than those of Card (1990), although at this stage in labour market research it
i{s unwise to claim too much. Whilst there are some indications of a labour
demand curve in these data, the effect is not clearly as robust as that from
the ‘alternative’ wage rate.

The nesting equations (4.1)-(4.3), Table 3 and (4.8)-(4.10), Table 4, were
estimated and classical tests were conducted. Following standard methodology,
the null hypothesis was the appropriate zero vector but F values obtained
allowed us to reject in favour of efficient bargain models. It is true that F
values obtained for labour demand models were also statistically significant.
However, the own wage rate was rarely negative and significant. In addition,
the individual significance of the regional wage rate in the efficient
bargain models it is difficult to reconcile with a labour demand
specificationzz. Finally, our conclusions from non-nested tests favour
efficient bargain specifications more strongly than the nested test results.

These findings raise some awkward questions for the labour demand model and

22There is one caveat to be made here. Hendricks and Kahn (1989) have
shown that in an efficiency wage model the outside wage will enter a labour
demand curve. Our results could be interpreted that way.
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call for further work in this area. What are needed, ideally, are

statistically representative panel data sets on establishments and firms, and

it is from such new data sources that future progress will come.
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APPENDIX
The own nominal wage (-1): The nominal wage rate (inclusive of cost-of-living
adjustments) prevailing at the end of the previous contract. It was deflated
by the value of the CPI on the expiry date of the previous contract to produce
the own consumption wage (-1) and by the similarly dated value of the Industry
Product Price Index to produce the own product wage (-1).
The own nominal wage (w): To the nominal wage rate on the expiry date of the
previous contract was added the non-contingent wage increase occurring during
the current contract. This was divided by the values, on the effective date
of the contract, of the CPI and the Industry Product Price Index to produce,
respectively, the own consumption and own product wage rates.
The regional wage (w/c): The yearly average of the own consumption wage (-1)
in the same region.
Employment (n): The number of employees on the effective date of the
contract.
Employment (-1): Employment on the effective date of the previous contract.
Industry GDP (z): To each contract was assigned the real GDP generated in the
same industry (ten industries) in the year in which the previous contract
became effective in 1971 dollars. Source: Economic_Review (Department of
Finance, Ottawa, 1985).
Regional UI benefit: To each contract was assigned the nominal benefit

prevailing, in the same province, in the year in which the unit’s previous

agreement expired. Source: Unemployment Insurance (Employment and
Immigration, Ottawa, September 1985). These numbers were deflated by the

value of the CPI on the expiry date of the previous contract.

Regional UI benefit duration: Calculated using the same sources and in the
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same way as the benefits variable. It is reported in weeks.
CPI(c): The Consumer Price Index with 1971 = 100 is built into the data base.
In the construction of the regional wage rate based on average weekly
earnings, the source of which was information purchased from Statistics
Canada, it was more convenient to deflate by a CPI based on 1981 = 100 which
is available on the 1986 Cansim tape. The ratio p/c in Section 2 is the only
other instance where the 1981 = 100 series was used.
The product price(p): Industry Product Price Indices which begin in 1984 and
are contained on the 1986 Cansim tape were appropriately spliced with Industry
Selling Price Indices. Industry Selling Price Indices, which are not reported
after 1984 are contained in earlier versions of the Cansim tape. Thirty
industrial classifications were distinguished.
Regional unemployment (U): The regional unemployment rate expected to prevail
during the effective quarter of the agreement.
Controls (I): A dummy variable equal to unity for contracts which became
effective during 1982Q3-1984Q2 and zero otherwise. When contract-to-contract

differences are used this becomes the change in this dummy variable and equals

0, +1 or -1.
Settlement stage (S): A variable that indicates the ease with which a
contract was negotiated. Thirteen negotiating stages are identified ranging

from free bargaining (assigned a value of unity in the data base) to a post-
strike settlement (assigned a value of 12). A category of "other" is also

present. Thus S ranges from 1 to 13 in the original data.

Sources: Unless otherwise stated, all variables were supplied by Labour

Canada.
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