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ABSTRACT

FACULTY OF SOCIAL SCIENCES
ECONOMICS

Doctor of Philosophy

THE INFLUENCE OF UNION ON WORKING HOURS,
WAGES, AND EMPLOYMENT

By Zhi-Peng Yu

The presence of a trade union has been recognized to have a notable
impact on the determination of wages and employment. More recently
economists have began to study the influence of unions on hours of work. The
purpose of this thesis is to study theoretically and empirically union influence
on bargaining outcomes, and particularly on hours of work. I explore these
ideas using an establishment level survey data within the UK electrical
engineering industry from 1979 to 1984, which covers a recessionary period.

Chapter 1 of this thesis provides a brief introduction and how the
thesis has been organized. Chapter 2 is a survey study of unionism and hours
of work. The main difference of this survey to others is that, rather than
generally exploring all the union bargaining models, the focus here is on
modelling a union’s influence on working hours, and providing a summary of
the empirical finding in the literature.

Chapter 3 studies the effect of union bargaining on working hours in
different union-management bargaining frameworks. Three kinds of
bargaining scenario are presented: two Right-to-Manage models and one
Efficient Bargaining Model. The comparative statics show that higher union
bargaining power leads to lower working hours and a higher wage rate in all
the models. The employment effect is ambiguous, and depends on the
bargaining framework and the value of other variables. Also a comparison of
this paper with other literature has been provided. Chapter 4 is an empirical
study of union’s influence on hours using the survey data.

Chapter 5 studies the union and firm size effects on wage rates. The

firm size effect on the wage rate is found to differ in the union and non-union
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sectors. In the union sector, the influence of size on wages is negligible or
even negative. However in the non-union sector, wages increase with firm size
for manual workers. The union wage differential is larger during the
recessionary phase of our sample. By decomposing the union wage
differential, various factors have been found to contribute differently to it, and

unemployment is one of the most significant factors.

1ii



ACKNOWLEDGEMENTS

I would like to take this opportunity to thank, first of all, my
supervisor, Professor Barry McCormick. His valuable help and
encouragement, not only in terms of this thesis, but also my general life terms,
have been with me throughout these four years. I am fortunate to have him and
I believe my whole life will benefit from him.

I would also like to thank for Dr. Sally Srinivasan for her advice on
this work and all other staff in the Department of Economics. I have improved
a lot and enjoyed my time very much with them.

My gratitude also goes to the Faculty of Social Science for funding my
PhD study.

Finally my special thanks go to my family and my friends. Their love

and friendship have always stood behind me.

v



CONTENTS

CHAPTER ONE INTRODUCTION
CHAPTER TWO A SURVEY OF UNIONISM AND HOURS
OF WORK

2.1 Introduction
2.2 Models of Union Behaviour
2.2.1 Firm Profit Function
2.2.2  Union Objective Function
2.3 Union Bargaining Goals and Outcomes
2.3.1 Right to Manage Model
2.3.2 Efficient Bargaining Model
2.3.2. Sequential Bargaining Model
2.4 The Union Effect on Wages, Employment
and Hours
2.4.1 Union Relative Wage Effect
2.4.2 Hours of Work
2.4.2.1 Theoretical Model
2.4.2.2 Empirical Evidence
2.5 Union with Economic Evidence
2.5.1 Productivity and Efficiency
2.5.2  Union with Profitability
2.5.3 Union with Membership
2.6 Conclusion

CHAPTER THREE THE INFLUENCE OF UNION
ON WORKING HOURS

3.1 Abstract
3.2 Introduction
3.3 Theoretical Model
3.3.1 Firm’s Profit Function and Union
Utility Function
3.3.1.1 Firm’s Profit Function
3.3.1.2 Union Objective Function
3.3.2 Model 1: The Strong Right-to-
Manage Model
3.3.2.1 Two Special Cases of the Model
3.3.3  Model 2: The Weak Right-to-

[E—y
(SIS E VRN

10
12
15
17

17
18
19
35
37
37
38
39
41

47

47
47
51
51

51
52
53

60
62



CONTENTS

Manage Model

3.3.3.1 Diagrammatic Expression 66

3.34  Model 3: Efficient Bargaining Model 70

34 A Summary of Model 1,2 & 3 74
3.5 The Comparison with Bargaining Literature 77
3.5.1 A Comparison with McDonald 77

& Solow (1981)
3.52 A Comparison with Oswald 81

& Walker (1996 Discussion Paper)
353 A Comparison with Ulph & Ulph (1990) 83

3.6 Conclusion 88
CHAPTER FOUR AN EMPIRICAL ANALYSIS OF 98
UNION EFFECT ON WORKING HOURS
4.1 Introduction 98
4.2 The Data 99
4.3 Econometric Evidence 102
4.4 Conclusion 110
4.5 Appendix 111
CHAPTER FIVE UNION AND FIRM SIZE EFFECTS 115
ON WAGE RATE
5.1  Abstract 115
5.2 Introduction 116
5.3  Background 118
5.3.1  Union and Wage Rate 118
5.3.2  Firm Size and Wage Rate 119
5.3.2.1  Labor Quality Explanation 120
5.3.2.2  Compensating Differential 121
Explanation
5.3.2.3  Rent Sharing Explanation 122
5.3.2.4.  Monopsony Model 124
5.4  Data and Regression Models 126
5.4.1  The Equation and Definition of 128
Variables
5.4.2  Econometric Estimates 1: Regression 130
in the Union and Non-Union Sector Respectively
54.3  Econometric Estimates 2: Regression 136

Regardless to Union Status
5.5  Level Decomposition of Union wage Differentials 140
5.6  Trend Decomposition of Union Wage Differentials 145
5.7  Conclusion 147

REFERENCE 158

Vi



List of Figures

2.1
2.2
2.3
24
2.5
2.6
2.7
3.1
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11
5.1

Iso-profit of the firm
Union Indifference Curve

Wage and Employment Outcome: On the demand curve
Bargaining on the demand curve with different 3

Wage and Employment: Off the demand curve

Contract Curves with different u Values

Reaction of Working Hours to a change of standard hours
Hours Curve

The Relationship of Hours with 3 and 6

Contract Curve

Indifference curve of worker (6 = 0)

Indifference Curve of Worker (6 =0)

Iso-profit Curve (01> o2)

Iso-profit Curve (o< 02)

Reaction of 3 change (ou > o2)

Reaction of § change (cu< o)

Reaction of 6 change ( oi12> o2)

Reaction of 6 change (ot <02)

Wage Curve with Union Status

vii

43
43
44
44
45
45
46
92
92
93
94
94
95
95
96
97
96
97
150



List of Tables

4.1
4.2
4.3

4.4
4.5
5.1

52
53
5.4
5.5
5.6

5.7

Overtime and Total Hours for Craftsmen and Semi-skilled 101
Average Hours of Craftsman and Semi-skilled 102
Mean and Standard Deviation of the Full Sample and 112

Restricted Sample

Estimates of Hours of Work in UK Electrical Engineering Company113
Estimates of Hours of Work with combining Data 114
Mean and Standard Deviation of the Full Sample and 151
Restricted Sample

Wage Equation in Union and Non-union Sector Respectively 152
GDP, Unemployment Rate and TUM in Different Year 153
Wage Equation for Craftsmen, Semi-skilled and Clerical Workers 154
Wage Differences According to Firm Size and Union Status 137
Level Decomposition for the Craftsmen, Semi-skilled and Clerical 155

Workers

Trend Decomposition of Union Wage Difference in Two Periods 157

viii



Chapter One: Introduction

This thesis has been organized around a theme of trade unions, how unions
affect working hours, employment and wage rate. The presence of unions has been
recognized to have a notable impact on the determinations of wages, employment
and hours of work. In the past there has been a large amount of work addressing
the economics of trade unions, i.e. Oswald (1985), Pencavel (1985), Ulph and
Ulph (1990). However few of them have special focus on hours of work, especially
the rising issue of work sharing - reducing each employee’s hours could increase
employment by spreading the work to other people, this makes it worthwhile to
contribute. The initial motivation of this work is to study the union’s impact
in hours setting. Among the hours literature, most are empirical finding, i.e.
Freeman & Medoff (1984), Pencavel (1990), that unions have negative effects on
hours. While very few of them have theoretically shown these effects in hours
setting. Therefore I included the first three chapters.

Chapter Two is a survey of unionism and hours of work. The main difference
of this survey to others is that, rather than generally exploring all the union bar-
gaining models, the focus here is on the modelling of how unions influence working
hours as well as the relationships among hours, employment and wage rates. Two
broad bargaining models: the Right-to-Manage model and the Efficient Bargain-
ing model and one integration of these two - the Sequential Bargaining model
have been presented. Then different kinds of modelling of hours have been anal-
ysed in detail - the approach, the method and the comparison. Also the empirical

evidence has shown that the union hours gap, in most cases, is negative and not



negligible in size. It varies considerably by type of worker, by industry and by
occupation.

Chapter Three studies the effect of union bargaining on working hours in three
kinds of union - management bargaining frameworks. The three frameworks differ
in terms of what variables both parties have been bargaining with. The first has
been defined as the strong Right-to-Manage model in which firms and unions
only bargain over wage rate. The second is the weak Right-to-Manage model in
which both parties bargain over not only wage rate but also working hours. The
third is the Efficient Bargaining model which all three variables - wage, hours and
employment have been bargained over. Then I find that higher union bargaining
power leads to lower working hours and higher wage rate. The employment effect
is ambiguous. That depends on the bargaining framework and the value of the
other variables. Also it has been found that external shocks, i.e. technology and
price, will not affect hours of work and wage rate, it only has major effect on
employment. Furthermore, comparing with other hours models in the literature
shows the emphasis of this paper, and to what extent this paper is or is not
consistent with other work.

Chapter Four provides the empirical evidence for chapter three. In this section
firm level survey data has been used to examine the union’s effect on working
hours. In the literature, most of the papers have used individual data sets to test
the unions’ hours effect. However the individual data set has not been able to
examine how the firm’s characteristics affect the hours setting. This survey data
is within the electrical engineering industry from 1979 to 1984 across the U.K. It
is found that the union has a negative effect on working hours. In general unions
reduce about 4% of total hours of work for the semi-skilled, and about 2% of
work for the craftsman. Furthermore in different firm sizes the union may play
a different role for different kinds of workers in terms of hours setting, for semi-
skilled workers in middle sized firms, employees in union sector work about 3.8%

less than their counterpart in the nonunion sector, however in large size firms the



difference in hours between these two parts is 5%; whilst for the craftsman the
effect of middle and large sized firms are nearly same.

The work of Chapter Four leads to a idea of analyzing the union and firm
size effect in wage setting. This is what has been explored in Chapter Five. It
has been found in the literature that both unions and firm size have influence
on wage rates, however, if firm size is included as an explanatory variable in
the wage regression, the union effect is reduced. Using the same data set as
in chapter four, especially it covers a recession period within UK, the evidence
shows that the size effect differs in the union and non-union sectors. In the union
sector, the influence of size on wages is negligible or even negative, while in the
non-union sector, wages increase with firm size for manual workers. The union
wage differential is also found to be larger during the recessionary phase of our
sample. Decomposing union and non-union wage differentials, I find that various
factors have contributed differently; unemployment is one of the most significant
factors. This wage differential is mainly caused by the “price difference”, which
denotes that there exist different wage rates in union and non-union sector given

same firm characteristics.



Chapter Two: A Survey of Unionism and Hours

of Work

1 Introduction

There are a large number of papers that study the union-firm bargaining be-
haviour. Moreover two survey papers by Oswald (1985) and Ulph (1990) have
given a clear description of modelling trade union objectives. However few of
these models consider hours of work, and particularly recently more and more
economists have been concerned with the issue of working hours. They discuss
whether work sharing can increase the employment by spreading the work to
other people. The purpose of this paper is to explore various models of union be-
haviour in the literature, however rather than generally to discuss all bargaining
variables and other economic effects, the focus here is on the modelling of how
unions influence working hours as well as the relationship among working hours,
employment and wage rate.

The paper has been organized as follows. Section 2 describes the union’s
objective function and the firm’s profit function under different assumptions.
Section 3 explores the bargaining procedure and the outcome. There are two
general types of model: the Right to Manage model and the Efficient Bargain
model have been analyzed; also, an integration of these two models; the Sequential
Bargaining model has been provided. We will see that many models are just a

special case of these models. Section 4 presents the bargaining effect on the
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wage, employment and working hours. In particular, much of it is devoted to
summarizing various model on hours determination and the relationship among
working hours, wage and employment. In section 5, I briefly evaluate the influence

of union on productivity and efficiency. The concluding segment is presented in

section 6.

2 Models of Union Behaviour

Union bargaining parties always concern two sides: firm and union. Despite there
being quite a lot of studies about the modelling of these two sides, there is still no

universally accepted model. I will start from a firm and union objective function

in a general case.

2.1 Firm Profit Function

For the firm profit function, the simplest traditional model is
m=R(K,L,H)—WHL (2.1.1)

where R is the gross revenue; K denotes the capital invested in the firm; L. denotes
the number of workers employed; H presents the hours of work of each employee;
W, the wage rate per hour for the employee. If we consider the short run, so that

the capital does not vary, we may write the model as
7=R(L,H)—WHL (2.1.17)

If hours of work is a exogenous variable, then the firm profit function can be

written as
m=R(L)—WL (2.1.1”)

but here W is the salary of each employee. This is what McDonald & Solow
(1981) use in their well known paper: Wage Bargaining and Employment. The
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function (2.1.1), (2.1.1), or (2.1.1”) are the simple way of modelling the firm
profit, although they ignore some other inputs or factors of general case. For
instance the fixed cost of each employee, such as training cost, fringe benefit,
etc.... If we study how the fixed cost of each employee affects the employment,

hours and wage, it would be necessary to add it in the firm profit function as
7=R(K L H)-WHL—cL (2.1.2)

where c is the fixed cost of each employee.
In some recent studies, economists study look at how the over time hours

affect the bargaining behaviour; in this case, we can build up the model as
T=R(K LH) ~[WH+W(1+0b)(H—-H)]L-cL (2.1.3)

where H is standard hours of work, and H is total hours of work. Thus H — H is
overtime hours, which have been paid with the overtime premium b. As we can
see, compared with the (2.1.1), this function is getting complicated, especially
when we want to get comparative statics. Therefore, normally in the literature
we can find that the profit function takes the formula as in (2.1.1) or (2.1.2).
We formally assume that the firm is selling its product at the price p. The

firm is a price taker, and has production function F(K,L, ).
R=pF(K,L H)

Furthermore we would assume that F is a concave function, £’ > 0, F" < 0, the
marginal product is positive and decreasing. Also some economists may define a

firm’s production function as
Y = f(eL, K)

where e is effort, it is conventionally defined in terms of efficiency of units of

labor, and L is the labor input. Thus el is efficient labor services.



Following McDonald & Solow(1981), this iso-profit curve of the firm would be

as in Figure 2.1.

[Figure 2.1 insert here]

The curve is approximately an inverse-U shape. The profit of the firm is
increasing in the direction shown on the Figure 2.1. The lower the wage rate, the
higher the profit of the firm, given the number of the employees L. For any L,
the iso-profit curve would be a positive slope until the marginal product of labor
reaches the wage rate w; then it becomes negative with more employment. A line
through the peak of each indifference curve gives a downward sloping line D-D
which is the labor demand curve. It denotes the profit-maximizing employment

levels of different wages.

2.2 Union’s Objective Function

There are several ways to specify the union’s preference. Oswald (1985) defines

them as two approaches:

i. a general quasi-concave union utility function, usually of a specific form

ii. an expected-utility, or utilitarian, function .

Quite a few economists follow the first approach. The most natural way
to characterize the union objective is with the social welfare utility. The way
of defining union objective function can be either with the Benthamite Social

Welfare Function
M
F(x:[y))m'm;hl)))hm,M) = ZU'L (:Uz,hl) (214)
i=1
or the Bernoulli-Nash Social Welfare Function

M
P(mhwajm?hl:mhm;M) :Huz (/Ez;hJ (215)
i=1
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where M is the union membership; x; and h; are the consumption and hours of
work respectively. The individual utility function of each member is u; (z;, hi) .
the assumption is that u, > 0,u; < 0. Utility is increasing with consumption
goods, and decreasing with hours of working.

We would also address the particularly influential form which Dertouzos &

Pencavel (1981) adopt in the Stone — Geary objective function for the union:

D(W, M) = (W —3)(M — §)1° (2.1.6)

where W denotes the negotiated hourly wage rate and M, the local union mem-
bership; Because the emphasis is here placed on closed shop employment, M
actually represent employment. ~y can represent the alternative wage rate if they
do not draw negotiation, or unemployment benefit. And 6 could be the reference
levels of employment. Parameter 6 is the weight to show the relative importance
between wage and employment. So if we let 8 vary from 0 to 1, we could have

different union objective functions. = 1/2, for example,
D(W, M) = (W —7)"/*(M — 6)*/*

could be interpreted as the wage bill maximization; § = 1 could be the union
concern about the wage only. Formulation (2.1.6) could be rationalized in terms
of an approximation to the Bernoulli-Nash Social Welfare function. However as
Oswald (1982) comments about this form, it has some advantages, especially it
nests other objective function as the special case we have shown, and it leads to
convenient reduced form equations; but the disadvantage is that it does not show
explicitly worker’s preference.

Following the second approach, assuming the workers choose to be employed
as the random from all of the members, then each individual has the expected

utility as

Uln, M,r,W) = %u(W) + ———u(r) (2.1.7)



where M is the union membership number, N is the number of members that
have been employed. W and r represents the wage rate of those who have been
employed and the alternative wage rate of those not employed. Therefore u(W)
and u(r) denotes the utility of workers who have been employed and not em-
ployed respectively. The assumption here is that every individual worker has the
identical utility function u. We would assume u' > 0, u” < 0. The worker is either
risk neutral u” = 0, or risk averse v” < 0. If M is an exogenous number, we could

lead the utilitarian function
U= Nu(W)+ (M — N)u(r) (2.1.8)
which has the same properties as (2.1.7). Alternatively we could just write it as
U=N[uW)—u(r)]

The union’s objective is to maximize the gain from getting N numbers of members
being employed at the wage rate W.

Some economists such as Costa(1998) specify the individual utility function
as u(WH, T — H) rather then u(W). As we can see from Costa’s utility function,
the worker not only cares about the wage rate, the total earning, but also the
leisure. We would assume u; > 0,u; < 0. Some may define per-worker utility
as u(w, e), where e is effort spent on the work, which is disliked by workers, so
U, < 0.

The advantage of the second approach, compared with the first approach,
is the individual worker’s preference and the size of the membership appearing
explicitly. In the Figure 2.2, we show the union’s indifference curve between wage
rate and employment holding hours of work fixed. Given the number of workers
employed, the higher wage rate the higher the union’s utility. The union’s utility
is increasing with the direction showed in the Figure. The curve is downward

sloping, and a higher wage rate compensate for lower employment.



[Figure 2.2 insert here]

3 Union Bargaining Goals and Outcomes

After we set up the union and firm objective function, I will now present the
bargaining process and the outcome. Booth (1995) considers the bargaining be-
haviour in two broad approaches: the axiomatic approach and the game-theoretic
approach. The former approach is to assume under certain principles or axioms
that a unique outcome can be found. It focuses on the outcome of the bargaining
process. However, the later approach involves the bargaining process in order
to determine the actual outcome. While Hirsch & Addison (1986) define them
as bargaining on the demand curve and off the demand curve. In general, the
economists, (including Oswald, Ulph, Pencavel, McDonald & Solow), assign the
bargaining models to two categories: the Right-to-manage model and the Effi-
cient bargain model. This approach has also been followed in this paper. In the
end I present the Sequential Bargaining model as an integration of the Right to

Manage model and the Efficient Bargain model.

3.1 Right to Manage model

The assumption of this bargaining model - the Right to manage model - is that
the union can either bargain over the wage with the firm or set the wage inde-
pendently; then the firm can set employment unilaterally to maximize its profit.
Given this assumption, after the wage has been set up, the firm will subsequently
pick the relating point on the demand curve in Figure 2.3, as this is the point
of the profit-maximization level. Given a higher wage, the firm will choose lower

employment. It is a trade-off between wage and employment.
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[Figure 2.3 insert here]

Figure 2.3 shows the wage-employment outcome of such a model as the tan-
gency of the union’s indifference curve Uy, and the firmm’s labor demand curve
D;. After the wage has been set up as W*, the firm adjusts its employment level
to L*. Any outward shift of D; will increase the union’s utility as well as the
wage and employment. Any slope reduction of the demand curve would lower
the wage, and increase the employment.

A special example of this bargaining model is the Monopoly Union Model.
In this model, the union chooses the wage unilaterally to maximize the utility,
subject to the constraint that the employment is on the demand curve. Let’s

suppose the union’s utility function to be (2.1.8).
U= Nu(W)+ (M — N)u(r)

Here we treat the union membership number M as fixed. And for simplicity’s

sake, we take the (2.1.1”) as the firm profit function.
m=R(L)—-WL
Given the wage rate set by the union, the firm will maximize its profit
Maxm = MazR(L) - WL

by choosing
R(L)y—W =0
which means the marginal product of labor equals the wage. We could have the
solution
L=3o(W) (2.2.1)
The union tries to maximize its utility subject to the employment chosen by

the firm.
Maz U = Lu(W) + (M — L)u(r) (2.2.2)

11



Substitute (2.2.1) back to the equation (2.2.2), and we can get
ng,a: U=oW)uW)—u(r)] + Mu(r)
At an interior maximum, then
Uy = &' (W) [u(W) —u(r)] + W)/ (W) =0

This equation tells us the marginal benefit of increasing the wage is equal to the
marginal cost.

A more general version is the wage rate being set by the bargaining instead of
by the union unilaterally. The firm’s bargaining power 5 is less than 1, compared
with # = 1 in the monopoly union model. In this case I can get another equation
with almost the same implications but which is slightly complicated, where both
the wage rate and the employment would also depend on the bargaining strength
of the union. The comparative statics show wages rise with the union bargaining
strength. If the alternative wage, r, is reduced, this will extend the gap between
the utility of employed member u(W) and unemployed u(r), and eventually in-
crease the employment. Booth (1995) explicitly shows the bargaining outcome

when [ is facing different value in Figure 2.4.
[ Figure 2.4 insert here]

Oswald( 1982) shows that in general unions’ desired wage rates will increase
by increasing the unemployment benefit, the employment subsidy to the firm;
and will decrease with the rise of the worker’s income subsidy. However a rise in
the price of the product and the change of membership has no effect on union’s

desired wage rate.

3.2 Efficient Bargaining model

In the previous model I have assumed that the firm adjusts the employment level

after the wage has been set up by bargaining or by the union alone. The wage rate

12



and employment outcome will be on the demand curve. But if the assumption
changed to the firm, and the union is bargaining over the wage and employment
simultaneously, the firm, not like in the Monopoly union Model, could not freely
choose the employment level to maximize its profit. We can see that the point
on the demand curve in this case is not Pareto Optimal. In other words, we can
always find some other wage and employment level that could be better off than
the combination on the demand curve, which we call the curve combined by those
points “contract curve”.

Coming back to the same firm and union objective function as we showed in
Monopoly Union Model, we can now describe the problem as

]\g%/x r :l\g%x R(L) = WL+ 0[Lu(W)+ (M — L)u(r)]

where 0 is union bargaining power. The solution of this maximization problem is

w =W — R(L) (2.2.3)
It means the slope of the union’s indifference curve equals the slope of the iso-
profit curve. In other words, the marginal rate of substitution between wages
and employment for the firm should equal the corresponding marginal rate of

substitution for the union. The locus of points is called “contract curve”. By

differentiation (2.2.3), we could get the slope of contract curve as

aw W (W)R'(L)
dL — w'(W)[R(L) — W]

We assume W > r, else there is no reason for unions to exist. From (2.3) we can

(2.2.4)

yield W > R'(L). Combine the assumption that the worker is either risk neutral
u” = 0 or risk averse u” < 0, if it is risk neutral, the contract curve would be a
straight vertical line; if it is risk averse, the contract curve would be a positive
slope. As shown in the Figure 2.5, the contract curve would start from L, which

is corresponding with the alternative rate r, as there is no bargaining lower than

13



r, end by the fixed membership M. In fact the contract curve might end earlier

than M when the firm’s profit become small enough to cause it to shut down.

[Figure 2.5 insert here]

Also in the Figure 2.5 we can see that any point on the demand curve is not
Pareto Optimal. Take the point A as an example; any point to the southeast of
A would be better than A, as both sides would prefer the combination off the
demand curve with the lower wage and higher employment. If the union has
the ability to achieve the point A, it would choose any point above ¢’, as it can
achieve higher utility. On the other hand, the firm will choose any point lower
than A, as it can get higher profit. The tangency point ¢’ represents efficient
bargaining.

Oswald (1982) and Ulph(1990) present some properties of the model, thus
this is not the place to represent them again. Also Oswald(1984) shows that the
efficient contract does not necessarily imply that settlements should be off the
demand curve in some cases.

By contrast, Pencavel (1991) provides a slightly different efficient contract

figure yielded from a different form of the objective functions

r = R(HLK)—WHL—rK

U = [y—eH)-7]"L

where r is the fixed cost of capital, @(H) can be interpreted as the disutility of
work, and 7 is earning in a nonunion job. Therefore ¢(H) +7 is the opportunity
cost of the employee who took the union job, u is the weight on the gain of the

union job, and y = WH. By holding hours of work constant, the slope of the

dy [ w "
dL <u—1>RL

14

contract curve is




Assuming R” < 0, the contract curve would be like that in Figure 2.6. It will
be positively sloped if u < 1; it will be negatively sloped if « > 1; and it will be
vertical if u = 1. Suppose L* is the employment level in the event of not being
unionized, then employment would rise if the efficient contract was negotiated

along u < 1, and would fall along v > 1, and would not change along u = 1.

[Figure 2.6 insert here]

There are a small number of studies about the testing of these two theories;
Brown and Ashenfelter (1986) use the pooled cross-section time-series data col-
lected by Dertouzos(1979) to test the efficient contracts employment in the two
arguments. Firstly they show that the contracts may be efficient even if the
marginal revenue product of employment is uncorrelated with alternative earn-
ing; secondly a partial correlation between employment and alternative earning
is compatible with a first-order condition corresponding to an employer being on
his labor demand curve. In reality there are difficulties in testing the theories to
determine which is better, as the test may be implicitly joint hypotheses about
the profit function as well as the union behavior.

Also there are some limitations about these two theories. Ulph(1990) and Os-
wald (1987) argue that there is a need to model more closely to unions bargaining,
for instance, the hours of work, capital per worker and union membership are not
included in the modelling, which have been important to unions. In fact, Clark
and Oswald (1992) report that 86% of 57 UK trade unions, the firm decides the
level of employment, and yet for 91% the firm negotiates with the union over

‘working practices’.

3.3 Sequential Bargaining Model

There is an integration of those two models, the Sequential Bargaining model, in

which the union has separate abilities to influence wages and employment. In the
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monopoly model the union has no influence over employment, but some influence
over the wage. In the efficient bargaining model, to some extent, the union has the
same influence over wage and employment. In a sequential bargaining model there
is first a bargain over wage( or employment), then a bargain about employment
( or the wage). The union’s influence on the bargaining may be different in
these two stages. Manning (1987) has addressed the framework of sequential
bargaining: the wage-employment sequential bargain and the employment-wage
bargain. In the former model the wage is determined before employment. In the
second stage of bargaining when W has already been determined, employment

will be chosen to solve the following problem:
MLCLZE gmUW, LY+ (1 —q)InV(W, L)

where ¢ is the union’s power over employment, and U (W, L), V(W, L) are the
union and firm’s utility function. This will yield a solution L(W,q). In the first

stage, when the wage is determined, w will be set to solve:
Max pln U [W, LW, q)] + (1 = p) In V' [W, L(W, )]

where p is the union’s power over the wage. P may or may not equal to q.

In the latter sequential bargaining model, the employment was determined
before the wage. Therefore the roles of W and L are reversed as above.

In reality unions may have different emphasis in different bargain cases. So
it is reasonable to assume p = ¢. However p and g can not be seen as totally
independent of each other. Binmore et al. (1986) study how differences in risk
aversion and time preference can explain bargaining power. If we assume time
preference and risk aversion to be the same in bargains about wage and employ-
ment, both p and q would be affected by changes in the discount rates of the
parties to the bargain. Manning (1987) proves for both wage-employment and
employment-wage sequential bargains, that the sufficient condition for efficiency

isp=gq. If p<1,¢=0, then we have right to manage model.
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Pencavel (1991) and Nickell & Andrews (1983) offer some explanations as
to why sequential bargaining may constitute the actual bargaining process. It
may be because (i) efficient contract might be too costly to effect due to the
significant transaction cost for each party to full evaluate other’s objective func-
tion. (ii) Contracts may be efficient at the initial negotiation stage, a subsequent
unforeseen change may necessitate recontracting. However it may be too expen-

sive to recontract a new efficient contract, and this may allow some unilateral

adjustment.

4 'The Union Effect on Wages, Employment and

Hours

4.1 Union Relative Wage Effect

There are numbers of papers about the union relative wage effects. And it has
been shown hundreds of times that unionized workers tend to earn more than
non-unionized workers. Lewis (1986) summarizes how to estimate the union and
nonunion wage gap in his well-known survey. He concludes that during 1967
-1979 the mean wage gap was approximately 15% in US. In the survey, he also
distinguishes the gap differences by gender, color, marital status, major industry,
major occupation, region, education, age, etc, and the adjustment to the data
problem. Blanchflower (1996) confirms that the wage effect in US by 1983 data
is about 15.5%, and UK is about 11.2% in the same year. Freeman & Medoff
(1984) use the National Longitudinal Survey of men aged 14-24 in 1966 in US,
and he finds that, compared worker from nonunion joining union with worker
remaining nonunion, it is about a 15.7% increase in his wage; it is approximately
a 10.5% change by comparing workers remaining in union vs. workers leaving
unions; and about 20.3% increase in workers joining unions vs. workers leaving

unions. Blanchflower and Freeman (1990) show that unions are consistent with
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low wage dispersion compared with its counterpart.

Meanwhile Driffill & Meschi (1996) use the across establishment data in UK
and find that the union mark-up in competitive establishment has increased for
unskilled worker, but for the same workers in establishments with market power,
the mark-up has disappeared. For skilled workers, there has been little evidence
of markups. Lemieux(1998) estimate that in Canada, that on average union
increase the wages, and reduce the wage inequality among workers, but union
reduce the returns to both observed and unobserved skills.

Some studies focus on how the union density affects the wage. Reilly (1996)
finds that union membership does matter in the 1% to 25% range . For the estab-
lishment union density ranges above the 25% level, union membership matters
only in terms of the number of individuals whose age are set by the collective bar-
gaining process, and the gains are captured by all employees in the establishment.
Barth & Raaum (1998), using Norwegian data, find that a 10% increase in union
density at the establishment leads to an increase in the wage of about 2%. Fur-
thermore they find that individual union membership affects the wage gap only
in the absence of controls for workplace union density. If the establishment level

union density is included, the individual membership has no significant effect on

the wage.

4.2 Hours of work

One reason that economists are attracted by the concept of reducing working
hours of each employee, is that it offers the possibility of spreading work to
others, and increasing employment by the way of work sharing. The worker
may be concerned about the number of hours as they care about the earning as
well as their leisure. The firms care about the hours as they presume that the
labors input and hours are not perfect substitute for one another: firms adjust

the fixed cost of employment by changing hours of work per employee rather
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than by hiring and firing workers. Hart (1995) believes that if the union bargains
over the per-period length of working hours, along with wages, it is implicitly
concerned with the level of employment too, as the trade off between hours and
workers should be aware that labor utilization on the firm’s intensive margin will
influence the employment level on the extensive margin. In this section I will

provide theoretical model and empiricial evidence in hours literature.

4.2.1 Theoretic Model

Attempting to test work sharing, Calmfors (1985) uses the expected utility func-

tion of the worker

N M—-N
u = M—U(WH,H) +—37

where v(Y, 1) is the utility function of the worker, if he is employed, his utility is

v(b, 0)

v(WH, H). If he is unemployed, his utility is v(b,0), b is unemployment benefit.
M, N, H are the membership numbers, employed workers and hours of working

respectively. For the firm, its profit function is
m=F(NH K)—-WHN

where F is the production function, K is the capital investment. By holding the
capital constant and taking the working time and the wage as exogenous given to

the firm, the first order condition for profit maximization gives the labor demand

function for workers as

N = N(W, H)

Nw < 0, Ny ambiguous

Thus it is not obvious that a reduction in working time will increase employment

even at an unchanged wage.
Assume working hours are given as exogenous for the union and firm, in order

to obtain the effect on the wage of a reduction in working time, in a monopoly
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model ( the union decides the wage rate to maximize its utility function subject
to the labor demand, and suppose M = 1), which yields

)
5{% =& = NHvy + Ny (v —7) = 0 (2.3.1)

differentiate (2.3.1) with respect to W and H gives

SydH + Py dW =0 (2.3.2)
Consequently
aw __%u
dh Oy
where

Oy = NyWuoy + Ny (U — ?7) + Nywvg + NHWuyy + NHuyyg + Nuy + NgHuy
(2.3.3)

From (2.3.2) and combine the assumption &y, < 0, it can be obtained

aw
As it can be seen % is ambiguous, but by interpreting each term of (3.3), he

showed how the reduction of hours affects wage rate.

Further, in the case when employment and working time are perfect substi-
tutes, Ny = —%> by comparing initial working time with optimal working of
trade union, it can be concluded:

i) If initial working time is optimal or smaller than optimal for the trade union,
an exogenously imposed reduction in working time will then always increase the
wage

ii) If initial working time is larger than optimal for the trade union,

ou

57{‘ < 0

oW

—_— > <>
57 = >0 dxg<>0

The wage may then increase or fall in response to an exogenously imposed reduc-

tion in working time.
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The main contribution of this paper is that it is the first paper which theoreti-
cally studies work sharing; how employment is affected by hours setting. However
there is a significant weakness in this paper. The conclusion of the ambiguous
effect of hours cut on employment is drawn from an assumption that hours and
wage are exogenous. Given the exogenous working hours and wage rate, the firm
intends to maximize its profit by choosing its employment level unilaterally. This
excludes the situation where hours or wage rate are endogenous to the bargaining.

Earle and Pencavel (1990) have an influential paper that summarizes the
various ways in which economists might model the determination of hours of work
in different bargaining situations. This paper includes the situations that exists
when hours are exogenous as well as endogenous to the bargaining. However
it neglects the distinction between overtime hours (wage) and standard hours

(wage), and specifies the firm profit maximization function as
7=R(L,H)—WHL - cL

where c is per-worker fixed costs of employment, such as hiring and training
costs and certain fringe expenditures; union well-behaved objective function is

expressed as
I'=g(Y,L,H)

where Y = WH, gy > 0,95 <0, and g;, > 0.
The first model he showed is efficient contract model, which could be described

as

max () =1+ BII

where B>0 represents the management’s bargaining strength relative to the
union. From the first-order condition of profit maximization we can get
7] oIl
99 _ pon
oOH 0OH
It shows that an efficient contract requires hours to be set so that the marginal

disutility of hours in the union’s objective function is proportional to the firm’s
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marginal revenue of hours; the factor of proportionality is the bargaining power

parameter B.

Thereafter he moved to models of the principal-agent general form. In these
models at least one of the parties is able to determine one or other of the variables
unilaterally. The second model is the union and firm bargains over wage rate as

well as working hours, firm sets the employment unilaterally afterwards. So the

model can be presented as
max Q=T+ BII+ A\ (R, —WH —¢)

where A is a Lagrange multiplier, and A} = %}%. If it bargains only over the wage
rate, then the firm is going to adjust the employment and the working hours

according to its own interest, the model is

max Qs =0+ BII+ ARy —WH —¢)+ ¢(Ry— WL)

where ¢ is another Lagrange multiplier, and Ry = {%%.

A slight modification of previous models is that the union decides the wage
rate according to its own interest rather than bargaining with the firm. The firm
follows by setting employment and working hours unilaterally. In this event, the

maximization problem can be wrote as
max Q=T+ ARy —WH —c¢) +¢(Rs — WL)

If the union can not only set the wage rate, but also the working hours, firms

choose the employment, then the maximization problem can be written as
max Qs =0+ (R —WH— ¢)

Barle and Pencavel have described a whole scenario of union-firm bargaining.
This is the main contribution of this paper, however they fail to offer more detailed

comparative statics for the bargaining procedure. Also it can not distinguish
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between standard working hours and over time hours, which should affect the
bargaining as well.

Hart (1987) distinguishes overtime hours from standard hours, and explores
the relationship between standard hours, overtime hours with employment in
terms of cost minimization. He considers the case that a firm minimizes its cost

when it employs positive overtime hours. Thus total hours H > H, , the standard

hours. Hence
W(H)=W,H, +aW,(H — H,),a > 1, H > H, (2.4.1)
Following Ehrenberg (1971), the labor services function can be defined as
L = F(H/N),Fyg>0Fy>0
= g(H)N'""0<a<1

where ¢/(H) > 0,¢9"(H) < 0. It implies that L increase at a diminishing rate

when H increases. By specifying
g(H)=(H —-s)f,e <1 (2.4.2)

where s is the minimum set-up time per worker.

Assume total labor cost Cr.:

where p is the payroll tax, p > 1, and T is other fixed cost per worker. The firm

intends to minimize its total labor cost, thus the problem can be described as

Min

— _ 1—a
L = Cot ME = gUDNT)

where A is the Lagrangian multiplier. We should notice that this is from the
point of cost minimization in stead of the point of union bargaining in Pencavel’s

paper. From the first-order conditions Ry = Ry = Ry, = 0, have
(1—a)GW'(H)=W(H)+5 (2.4.3)
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where G' = g(H)/g/(H) and ¢ = T'/p. Substituting (4.1) and (4.2) into (4.3) gives

o —HeWg(a—1) 4+ e+ (1 — ) saW,
B (1—a—e¢)aWs

On the assumption 1 — o — ¢ > 0 we have

oH
. < 0
ON
Vel > 0

which means a fall in standard hours will lead the firm to substitute more overtime

hours for less workers.
[ Figure 2.7 insert here]

In figure 2.7, we can see initially that the firm is in equilibrium at point X
with working hours Hyand employment N7, If standard hours reduce from H; to
H, , the isocost curve will move to C;C;, and the new equilibrium will be at
point y, where working hours will be increased to H, and employment will be
reduced to Vs.

Hart (1984) studies about work sharing from another point of view in terms of
the effect of relative factor prices on worksharing within a model structure. The
factor prices include standard wages, premium wages, obligatory social welfare
contributions, other non-wage labor costs, as well as the price of capital goods.

The firm’s production ) takes the form as
Q=F(N,H K,I), F,>0,F;<0,F,;>0,i%#j,i,7=1,..4

where N is the number of workers, h is the average hours worked per worker, K
is the capital stock and T is an index of productivity per person employed. Also
it is assumed that an increase in labor productivity applies to all hours of labor.

Thus the labor services function L
L= ]G(N, f‘])7 GN,GH > O, GNN,GHH <0
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Average hours are composed of two parts
H=H,+ (H - H,)

The firm faces fixed labor costs, z, which has been divided into endogenous z.,and

exogenous z, elements; Further subdivision of fixed worker costs
z=24+(q+r)2=Z2. 42+ (q+7r)(Z. + Z)

where Z is the recurring component (e.g., recreation facilities, social welfare pay-
ments, holidays) and Z is the ‘once-over* component (e.g., hiring, training and
redundancy costs). g is the quit rate and r is the interest rate. And variable cost,

v, are comprised of three elements,
v=Ws+W,+ W,

where W, is the standard wage rate, W, and W, are the premium wage rate and

non-wages ( social welfare, unemployment insurance , etc.). Specifying
I=1(z/p), I >0,I"<0

P is the general price index.

Therefore, the firm’s total cost function C is expressed as
C=(Ze+ zo) N+(g+7) (Ze+2) N+W, (1 + B) NH,+aW, (1 + 8) N (H — Hy)+sH+cK
The costs are minimized subject to the production constraint, given by
Q= F[I(ze/p)G(N, H), K]

Two implicit equilibrium functions for workers and hours per worker N* and h*

can be given from the first order conditions to the cost minimizing problem

N* = N*(Z,%,q,7, He We, 0, 8,Q), N} < 0,i=1,..4, N > 0,j =5,..8.N; >0
h* = h*(2x7'§mq;T7 H37 WsaaMBa Q); hj > O?Z = 17 4h; < 07.7 - 57 8~N5 Z 0
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The signs of the partial derivatives indicate that a rise of per worker costs
(%24, Zz, q,7) increases the marginal cost of new employment relative to longer
hours by existing employees and thus induces substitution of H for N. On the
other hand, a rise in standard hours or the standard wage or the overtime pre-
mium or the social security contribution rate reverses the relative marginal cost
increases, thereby encouraging substitution in the opposite direction.

More attention on how subsidy affects the employment and hours has been

given in Hart (1989). Consider a cost-minimizing firm with per-period total labor

costs,
Cr = [Pw(h)+Z+T]N

~ where W(H) is the wage cost for H hours of work, P > 1 is a payroll tax, Z is
once-over hiring and training costs, 7" is fixed per-period payroll taxes and N is

the total workforce. The wage function is assumed as

W(H) = W,Hs+aW;(H— Hy) , for H> H,
= W.H for H < H,

a > 1 is the overtime premium. And output @ is related to labor services L
Q= f(L), f>0,f"<0
The labor services function is given by
L=(H-s) N e<l0<ax<l1
where s is the set-up time. Thus

C, = [P(W.H,+aW,(H—-H,) )+ Z+T] N, for H > H,
— (PW,H+Z+T)N for H < H,

1. Consider the firm receives a subsidy ¢ with respect to the variable labor

costs of each additional employee while the firm is in equilibrium Hy Ny. This
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can be represented by the cost function:
Cp =[PW(H)+Z+T|N — oPW(H) [max (0, N — Ng)] 0<p<l

It can be shown that

d (dN> —W'W N,
— = <0

O \dH )  [r+ (1~ )W

An increase in ¢ ” steepens” the isocost curve at the point Np.Furthermore it

can be proved that employment is increased and average hours are reduced as a
result of the subsidy.

2. Consider the case of marginal employment subsidy with respect to quasi-

fixed labor costs. For example the government may offer to subsidize a part of

the firm’s initial training costs in order to encourage the recruitment of young

unemployed persons.
Cp=[PW(H)+Z+T|IN—¢(Z+T)[max (0, N — No)]; D<p<l1

As might be expected, all the results with a subsidy on variable costs hold in the
case of a subsidy on quasi-fixed costs.

It also can be proved that:

(i) a fall in standard hours is opposite to that of an increase in Marginal
Employment Subsidy;

(ii) a reduction in W, or P through a general subsidy to a firm working
equilibrium overtime will produce adverse substitution effects; it will substitute
longer average hours for fewer workers.

Hart (1984, 1987, 1989) has studied work sharing in terms of the effect of
changing standard hours, input prices and subsidies (i.e. subsidies to training
investment, lumpsum payments to each employee), on hours of work and employ-
ment. He goes in more detail about the determination of hours of work, which
is beyond Calmfors and Earle, Pencavel. However they are not standing on the

point of union-firm bargaining, but on the point of firm’s cost minimization.
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Recently Andrews, Schank & Simmons (2000, EEEG Conference Paper) also
develop two kinds of model regarding the issue of work sharing in terms of the dis-
tinction between the standard hours and over-time hours: between-firm variations
model and within-firm variations model. In the former model, given variations in
exogenous parameters, some firms offer only standard hours, whereas some offer
overtime. However, within each type of firm, all workers are identical. In the
latter, there are two types of worker, some work exactly the workweek whereas
others work overtime. The firm optimally chooses the numbers of both types
worker and the number of overtime hours.

1. Between-firm variations model. The firm is free to choose both the level
of employment N and weekly hours H per employee, the standard workweek is

H. All workers are identical within each firm. Thus the profit-maximizing firm’s

problem is written

AI{CZLV:CL:HR(H,N)mN[WHJrny(H—ET) +z] +A(H - H)

where 6 is a demand shock, 0 R(H, N) is revenue function, +y is overtime premium,
and z represents quasi-fixed labor costs, A is a Lagrange Multiplier. From the first
order conditions for the Interior solution with positive overtime hours and Corner
solution with zero overtime, they conclude when the firm faces a low workweek is
likely to be unconstrained in its choice of hours and so the relationship between
employment and the workweek is positive. As the workweek increases, the firm
eventually becomes constrained and the relationship is negative.

2. Within-firm variations model. There are two types of worker, some work
exactly the standard hours whereas others work overtime. The firm optimally
choose the numbers of both types and the number of hours for the overtime
workers. The contribution of hours worked for overtime workers to the revenue
function as

G=(1-8H+6H=H+68V

where H > H, V = H — I, and if § > 1, assumes an overtime hour is more
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productive. Using the Cobb-Douglas revenue function, the firm’s problem is

written as

Maz 7 = NO B2 o [(1 — ) H+ 5}}*} VN (WH+ 2)-N [’Wﬁ + AW (H - H) + 4
where N is the number of worker with standard hours, and N is the number of
workers with overtime hours.

They conclude that a cut in the workweek influences the demand for both
types of worker through four distinct channels:via the marginal cost of stan-
dard time workers W H + Z, via the marginal cost of overtime workers WH +
'yW (]:I - H ) + 2, via G, and via ' in the revenue function negatively. In
these four channels, the first and the third deliver a worksharing effect, and the
other two do not.

Compared with Hart, the main difference of Andrews et al.(2000) is from the
view of profit maximization rather than cost minimization. The distinction of the
Between-firm variations model and the Within-firm variations model separates
firms who offer overtime and those who do not, and enables study as to how work
sharing behaves in different firm.

In a two stage procedure, Hoel and Vale (1985) analyse the effects of an
exogenous cut in working hours on a profit maximizing firm in a competitive
market. In the first stage, the firm set the wage rate to the minimum effective
wage rate W, where

W =W (W, W=, H,n)
W is the alternative wage rate, 17 is the probability of finding a job. In the second

stage, given the wage rate from the first stage, the firm maximize its profit
m=F(L,K)—WHN —cK

Holding the capital fixed in the short run, and the unemployment rate is defined

as



U,; < 0, M is the labor supply. It is easy to show that

oU,
0OH

<0

It indicates that a cut in the working hours will increase the unemployment rate.
The authors show that this also suits the long run when the K is variable.

To study the relationship among hours, wage and employment under the
framework of efficient bargain, Oswald and Walker (1996, Discussion Paper) for-
mulate a problem as that of choosing W (), N(#), H(#) to maximize union utility

[ e )N+ utt)m ~ N)] (60
subject to firm’s revenue
/U(@f(NH) — WHN)g(0)d(0) > ©

where © is an arbitrary constant, the minimum level of firm’s profit. @ is the out-
put price, and is distributed according to density ¢(#). u(y, H) is the individual’s
utility if he is employed, otherwise his utility is u(b).

Some results about the hours issue emerge from this model:

1. Unions ration hours so that individuals are to the left of their privately
rational labor supply curves.

2. If the firm is risk-neutral, and leisure is a normal good, wages and hours
are inversely related.

3. If workers are risk-neutral with respect to income, and utility is separable,
hours are independent of the wage.

4.If the firm is risk-neutral, and utility is additively separable in income and
hours, the shocks to 6 affect only employment. Wages and hours are not affected.

Obviously this paper is from the efficient bargaining point of view rather than

cost minimization or profit maximization, which is the main difference between
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Hart and Andrews, et al. This paper believes that it should be analyzed as
a contract model to analyze the unionized sector, while it should be treated
as a canonical model for the non-unionized sector. Compared with Earle and
Pencavel (1990), it shows some stylized facts with more specific firm and union
utility function. However this paper does not shed any light on (i) how union
bargaining power affects hours, wage and employment determination. (ii) the
semi-efficient bargaining case, as in real world, it more likely happens with that
firm has some more control on one or two specific variable, i.e. employment,
rather than bargain all three variables with union.

Similarly, Marimon & Zilibotti ( Discussion paper 1999) examine the employ-
ment effect of reducing working time from the Nash bargaining solution

max (Y — U)? (J = V)1?

w, L

where Y and U are the value of being employed or unemployed respectively; J
is the value of the marginal position filled by the firm, and V is the value of
vacancy. V has been assumed as zero in equilibrium.

Assume firm expected profits function
S / e T ANH)® — WN, — ¢Vi)dt
0
= / e (A(NH)™ — WN; — (N, + sN;))dt
0

where A is a parameter, V; is the number of firm i’s employee, and h; is the hours
of working, V; denotes the number of vacancies in firm i, and 6 = 2 is the tightness
of the labor market, §7° = o where m denotes matches, v denotes vacancies (
6~ is the rate that firms fill vacancies), Z/\f\z is the net flow of employment into
firm ¢, s is the exogenous quit rate. In a steady-state equilibrium, the optimal

labor demand condition for V; can be drawn as

pH — W —c(r +5)8° =0
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where p is marginal product of labor , p = aA(nH)*"!. In the mean time, J ,

the value of the marginal position filled by the firm, must be subject to
(r+s)J=pH-W
Combining the above two equations
6T =c

which denotes the firm will open vacancies until the cost of holding a vacant
position, ¢, equals the expected value of a filled vacancy.

The utility of an employed worker is
(r+8)Y =uW,1 - H)+ sU
and the utility of an unemployed worker is
rU = u(0,1) + 6" (Y - U)

Using the above equations and parameterize

w(w,1 —H) =v(W -

In two kinds of economies: (i) laissez-faire economies, where workers freely nego-
tiate wages and hours with firm. Then given the bargaining outcome, firms decide
the number of vacancies to post; (ii) hours of work have been set by exogenous
regulation, union and firm only bargain for wages. Two main results have been
found:

(i) The employees prefer to restrict statutory hours below the laissez-faire
solution, even if they anticipate earning to be cut. Firm will suffer losses from
regulations reducing working hours.

(ii) The employment effect of regulation are ambiguous, and depends on the
response of wages. If the earning keeps constant, employment will fall unam-

biguously. However if the change of hours cause endogenous wage adjustments,
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then the total employment effect will be decided by both technology and worker
preference for consumption and leisure. The employment gains from reducing
working time are rather restrictive.

The first result of Oswald and Walker (1996) is similar to Marimon & Zili-
botti ( Discussion paper 1999); that unions will ration hours of work. But this
conclusion is drawn from a very different model: the former is a full efficient
bargaining model; the latter is principally a semi-efficient bargaining model, no
matter whether the economy is laissez-faire or with regulated hours, the firm
will set the vacancies afterwards. Another difference of these two papers is the
emphasis of the former on the relationship of wage and hours. It does not focus
on the hours effect on employment, while the latter does.

There is another view which argues that hours of work will influence em-
ployee’s productivity. The reason is that workers will be more productive after
a cut in hours as they will be more healthy and less tired, and thus absenteeism
and accidents will decline. In the work which has been addressed above, this ar-
gument has not been captured. Booth & Ravallion (1993) study the relationship
between employment and the length of the working week in a unionized econ-
omy conditioned on the assumption that hours of work influence productivity. In
this paper the firm’s output depends on the number of ‘efficiency hours’ of labor

input, rather than the total number of clock hours.
F=F(®(H)HN), f>0,f"<0

®(H) represents the efficiency hours index.
The model has a two stage-decision process ( where employment is determined
after wages and hours have been set.). Thus the competitive firm’s profit from

employing unionized workers at given W and H is
m(W, H) =Maz [f(P(H)HN) — (s + WH)N]
where s > 0 is the fixed cost associated with employing each worker. The first
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order condition gives
f(®(H)HN)®(H)H = (s+ WH)N

Suppose there are some exogenous cuts in hours, the effect on employment would

be

8111]\7_8111]\/ 1+5lnﬂ/ _(1+61nN$+WH Olnd
JImA oW EIWe s wa | T o

Therefore the conditions sufficient for a cut in hours to increase employment are
that:
(i) the cut in hours does not increase unit labor cost (9InW/0ln H > —1)
(i) the cut in hours reduces output at given employment (8 In®/9Iln H > —1),

and

(iii) the absolute wage elasticity of demand for labor is less than the share of

variable labor cost in the wage bill (- gf;’lx < sK«?H)'

It should be noticed that, given the two stage process model, both firm and
union would anticipate that the employment will be conditioned by the wage and
hours outcome, if these two parties are rational. Whereas the weakness of this
paper is the employment N has been assumed as exogenous. In other words,
N is being treated as unconditional to wage and hours when they differentiate
W and H in the first order conditions of the following Efficient bargaining and
Monopoly bargaining model.

In the case of an efficiently bargained contract that maximizes the representa-
tive worker’s utility subject to the firm achieving at least its reservation profits.

This problem can be described as to maximize

% W(WH, H) — vo] + v + M [F(@(H)EN] — (s + WH)N — 70}

with respect to W,H and the Lagrange multiplier A > 0. The first two sufficient

conditions hold when a cut in hours is imposed in a neighbourhood of an efficient

34



bargain over wages and hours. The third condition is not implied by any obvi-
ously plausible theoretical assumptions. Therefore the hours effect in the efficient
bargaining model is ambiguous.

However in the case of the monopoly union model, the union’s choice problem

is to maximize the following function with respect to W and H, for some A > 0 :

% (W H, H) — vg] +vo + A {f' [0(H)HN| ®(F)H — (5 -+ WH)}

When holding the unit labor cost constant, the first order conditions yields
gigg > 0. Thus the proposed reduction in hours must lead to a reduction in
employment. Whereas, the comparative static effect on employment is ambigu-

ous if unit labor cost is also allowed to fall with demands for a cut in hours.

As I pointed out in the previous paragraph, all conclusions are drawn from
the assumption that /N is unconditioned on W and H, which I think it is a big
weakness of this paper. Apart from that, the main contribution of this paper is
that, based on the assumption that hours of work have an influence on produc-
tivity, the hours effect on employment has been analysed under the circumstance

of the efficient bargaining and the monopoly bargaining model.

4.2.2 Empirical Evidence

There are also various studies which show the empirical results about how unions
affect the hours of work. Earle and Pencavel (1990) find the hours of work vary
considerably by type of worker, by industry, and by occupation. For white men in
1978 outside of the construction industry, the union-nonunion hours differential
is -2.8% for craftsworkers, +2.1% for operatives, +14.3% for laborers, and +3.3%
for all other occupations: and in the construction industry, the differentials are
-9% for craftsworkers, -0.7% for operatives, -+27.6% for laborers, and +6.8% for
all other occupations. Furthermore the dispersion among individuals in hours
and weeks worked is invariably smaller in the union sector. As Perloff(1987)

indicates in the construction industry, union wage markups are positive, but for
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most demographic groups the union hours markups are negative. Lewis (1986)
reports that the union hours gap, in most cases, was negative and not negligible
in size; the hours differential average is -1.8%. Blanchflower (1996) shows that
unions reduce the total hours of work. They tend to reduce standard hours
and unpaid overtime hours but increase the number of paid overtime hours. By
the full longitudinal sample, Raisian(1983) found that wages, hours and weeks
exhibit significant procyclical patterns. A 1% increase in the unemployment rate
is associated with a 1.1% decline in weeks worked, a 0.6% decline in weekly
wages, and a 0.3% decline in weekly hours worked. Also he showed that the
white-collar workers exhibit less procyclical variability in wages and hours, and
weeks than blue-collar. Oswald & Walker (1996, Discussion Paper) find that
union and non-union exhibit quite different labor supply behaviour. The former
should be analyzed as a contract model, and the latter should be treated as a
canonical model. In the non-union sector, the wage elasticity of total hours is
approximately 0.6 and the wage elasticity of overtime hours is 1.2. In the union
sector, there appears to be a vertical or negatively sloped relationship between
wages and hours, although there is a relatively well-determined positive overtime
hours elasticity so that the overall elasticity of hours is about 0.2. Andres (2000)
derives a model that the firm has two types of worker. One works with overtime,
the other works only with standard hours. The standard hours have a positive
effect on the proportion of overtime workers in the plant. It substitutes between
overtime workers and standard time workers. Followed by empirical test with the
Establishment Panel Data set in Germany from 1993 to 1999, he found that a
10% cut in standard hours leads to a 4.67% employment increase in the plants
where every worker works zero overtime; however, in the plant where a proportion
of workers work with positive overtime, the effect is negative, falling by about
same amount; in the firm where every worker works with overtime, the effect is
very small. Booth & Ravallion (1993) found from a UK aggregate data set that

employment will increase unambiguously after a cut in hours if the conditions of
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the efficient bargaining model prevail.

As an extension, there are also some papers about the standard hours or
maximum hours legislation issue, such as Stewart & Swalffield (1997), Goldin
(1988) and Costa (1998). Hunt(1998) declares that in Germany the actual and
desired hours was narrowed by reductions in standard hours. In fact, a reduction
in standard hours did not lead to higher employment. The real hourly wage rose
enough to offset reduced hours. A by-product of the reduction in standard hours
of full-time male workers was a small reduction in the hours of their wives. Hart
& Wilson (1988) find that a one hour decrease in the standard work week reduced
work hours by 0.77 hours. On another aspect, some papers, i.e. Fuest and Huber

(2000), study how tax affect employment with endogenous hours of work.

5 Union with Economic Performance

In previous section I have assessed the impact of unions on the labor market.
In this section I briefly and selectively evaluate the union effect on economic

performance and efficiency in other dimensions.

5.1 Productivity and Efficiency

Will union be good for productivity? The Monopoly model has suggested that
unionism will cause the high wage premium. Firms thus respond by altering
the capital per worker and hiring higher quality labor, and it leads to higher
productivity. On the other hand, orthodox theory suggests that the monopoly
wage increase in productivity is socially harmful, as it causes a misallocation
of resources, and labour and capital are directed from higher to lower marginal
product uses: workers who would have been employed in the union sector have
to work in the nonunion sector for low productivity; machines which would have

been used in the nomunion sector now have to be used in the union sector for
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raising the productivity of the union labor. However, in the perfect competition
market, it requires that the input to be used in a way which causes the marginal
product to be equalized.

Leibenstein (1966) argues the X-inefficiency situation, in which least-cost com-
binations of labor and capital are not utilized in a technically efficient manner.
Neither firm nor the employees work as hard or search the information as hard
as they can, as it has been influenced by the unionism.

While there is also another kind of view—collective voice response. The union-
ism could increase the productivity, as this result not only from the inefficient
resources allocation, but also from improved efficiency within the firm. Many
economists have proved that unionism could increase the management effective-
ness. For example, it will reduce the quit rate and turnover rate, and therefore
reduce the training cost and hiring cost. Freeman(1976) shows that since work-
ers have some control over their own activities and can affect the productivity of
others, their attitudes and morale become potentially important inputs into the
production process.

Freeman and Medoff (1984) concludes that monopoly analysis allows for the
possibility that restrictive work rules reduce productivity, the voice/response
analysis allows for possibilities such as seniority or rules restricting managerial
flexibility can reduce productivity. In short, if industrial relations are good,
with the management and union working together, productivity is likely to be
increased. Otherwise, can be reduced.

Booth & Ravallion (1993) believes that the union’s influence on hours setting
is associated with worker productivity. A cut in hours will make employees more
healthy and less tired, thus would be more productive. Similarly Andrews &
Simmons (2000) have argued that union have power in effort bargaining, apart
from employment and wages. They suggest that wages and effort are positively
associated, with both increasing at a time of weakening union power, worsening

outside opportunities for workers and increased competetiviness.
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5.2 Union Influence on Profitability

We have known that the union increases the wage, so the further question is how
it could be? It comes from nonunion labor in the form of lower wage, or through
the higher product price which is transferrable to the consumer, or the firm’s
low profit rate. Intuitively if the union has more power in the bargaining with
the firm, it would either get more rent from the firm’s side, make the firm less
profitable, or increase the union member’s utility by cutting hours of working,
and having more leisure. However each side may face the force of competition.
Freeman & Medoff (1984) and Clark (1983) provide a table to show the impact

of unionism on profitability in three industries.

Table 2.1 The Impact of Unionism on Profitability in Three Industries

approximate percentage difference
in profitability due to unionism
e : quasi—rents
Sample price cost margii divided by capital
industries ]
1. 139 manufacturing industries,
1958-76 -17 -12
2. Major Internal Revenue Service . .
1965—-76 37 32
1972 4 —27
3.State Industry ;o.- 4 o

Source: Freeman & Medoff (1984) “What do unions do?”

All the figures in the table are the effect of unionism on profitability by com-
paring profits in industries that are heavily unionized with those less unionized.
It clearly shows that the impact of unionism is negative to the profitability no
matter in which measure of profitability.

Clark (1983) explains why there is so large reduction in profitability. It is be-

cause that profits are a relative small component of an industry’s income flows. So

1Price-Cost Margin defined as the excess of prices over variable costs

Quasi-Rent return on capital defined as business receipts less variable cost
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that percentage changes in costs or in productivity would become larger changes

in profit. He provided a detailed example to show how it works.

5.3 Influence on Union Membership

Unions increase wage mark-up for their members, and reduce the profitability of
the firm, so what kind of firm and worker are likely to be unionized? Blanchflower
(1996) concludes by comparing the data in US and UK, that men are more likely
to be union members than women; full timers have a higher probability than part
timers; overall schooling and qualifications are related negatively to membership.
The probability of being a union member rises with age, and reaches a maximum
at age 44.7 in 1983 and 46.6 in 1993. While Duncan & Stafford (1980) and Hirsch
& Berger (1984) find a more interesting result, there is a concave relationship
between union membership and length of worker experience: a positive coefficient
on experience and a negative coefficient on experience squared. Production or
blue-collar workers are more likely to be union members. The controversial issue
is education. Union membership is significantly less likely among those with
high school education. Most studies do not find education to be a significant
determinant of union membership after controlling for other characteristics.

Other than personal characteristics, industry characteristics also show the
relationship with union membership. There are not too many studies about this,
but it is commonly believed that worker in highly concentrated industries are
more likely to be unionized, and greater capital intensity also leads to greater
unionization.

Most. of the work concern how unions operate in the case of closed shop, which
means that if the firm continues to deal with the union it must only employ union
members. Because of the closed shop, workers outside the union will have to work
in the alternative sector at the reservation wage r. A large number of papers have

contributed to how the introduction of seniority, insider/outsider model address
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the issue of membership.

Compared to the literature of closed shop, there are relatively few papers
about the membership within an open shop framework, where the membership is
not compulsory. Booth & Chatterji ( 1995) study when the membership is vol-
untary, the union set wage is a public good applying to all workers in the sector
regardless of their union status. But the union also supplies excludable incentive
goods available only to members, i.e. legal and pension advice, grievance and
promotion procedures.... The union members pay subscription cost,while non
union members do not. They found that an increase in union power or alterna-
tive opportunities causes wages and membership to increase, and employment to
decline. An increase in union costs causes wages to rise, employment to fall, but

has an ambiguous impact on membership.

6 Conclusion: Unions and Hours

This survey chapter has summarized various kinds of union bargaining models,
and the effect of bargining on economic performance. It primarily aims at the
issue of modelling of working hours determination and its relationship to wages
and employment. In summary, three types of theoretical hours models have been
studied in the literature:

1. Models in which hours are set exogenously, it might be by the regulation
or legislation, etc. In these models, a change of working hours is used to explore
the influence of hours change on employment. One example is Calmfors (1985)
which shows that it is not obvious that a reduction of working time will increase
employment.

2. Models in which hours is endogenously set by the firm within the model,
but is not bargained over by the union. For example, Hart (1984, 1987, 1989)
separates hours into standard hours and overtime hours, and shows that a fall

in standard hours will lead the firm to substitute more overtime hours for less
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workers; a rise of per worker cost increases the marginal cost of new employment
ralative to hours, and induces substitution of hours for employment, a rise of
standard wage or overtime premium would encourage substitution in the opposite
direction. Using a similar framework, Andrews, et al. (2000) conclude that the
employment effect of a cut in weekly hours may be positive or negative, depends
on the situation. Some parameter values may deliver a worksharing effect, some
may not.

3. In the third type of models, hours is not only endogenously set within the
model, but also is bargained over by the union. A leading example is Oswald &
Walker (1996), who conclude that unions ration hours so that individuals are to
the left of their rational labor supply curve.

Some papers study models of both type 2 & 3. For example Earle & Pencavel
(1990), Marimon & Zilibotti (1999) and Booth & Ravallion (1993). None of these
papers provide a comprehensive assessment of how exogenous influence on the
bargaining process affect hours.

In contrast, the empirical study of union and hours have shown that the
union hours gap, in most cases, is negative and not negligible in size. It varies
considerably by type of worker, by industry and by occupation.

My intention is to develop the third type of models in which bargaining over
hours is allowed. We shall explore how unions bargaining, the change of union
bargaining power or the employment preference in union’s utility function, affect
hours determination. In different bargaining scenarios, we might exepect the
union effect will be different in hours setting as well as wages and employment.
The following chapter will comapartively study the influence of union bargaining
on hours in both strong and weak Right-to Manage model, and Full Efficient

Bargaining Model.
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Figure 2.1  Iso-profit Curve of the firm

Figure 2.2 Union Indifference Curves
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Chapter Three: The Influence of Union on
Working Hours

1 Abstract

This paper studies the effect of union bargaining on working hours in differ-
ent union-management bargaining frameworks. Three frameworks regarding how
bargaining influences hours have been considered. In framework 1, the union bar-
gain over the wage rate with the firm only, then the firm sets the employment
and working hours unilaterally; in framework 2 the union and firm jointly de-
termine the wage rate as well as the working hours. The firm will choose the
employment afterwards; in framework 3 both parties bargain over all the three
variables: employment, working hours and wage rates. Then I find that higher
union bargaining power leads to lower working hours and higher wage rates. The
employment effect is ambiguous, and depends on both the bargaining framework
and the value of the other variables. Furthermore, by comparing with other union
bargaining models, it shows to what extent this paper is or is not consistent with

the literature.

2 Introduction
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Many studies have found that the union bargaining will increase the wage markup.
However, recently economists are increasingly concerned about the union’s role
in setting working hours, and the relationship among the working hours, wages
and employment. Nevertheless little work has been done on how union affect
hours. Pencavel (1990) discusses various bargaining models in terms of the deter-
mination of working hours in different bargaining situations. However he can not
offer more detailed comparative statics of the bargaining procedure, how hours,
employment and wage rate are affected by the bargaining. He indicates from his
empirical finding that there is a negative effect of unionism on annual full-time
hours worked. While Freeman & Medoff (1984), Lewis(1986), Blanchflower(1996),
Perloff(1987) and Raisian (1983) find that for most demographic groups the union
hours markup are negative. Working hour differences vary considerably by type
of worker, the average is -1.8%

More recently there is a view of work-sharing spreading in the literature.
They argue that if working hours have been reduced by the effect of bargaining
or legislation, the employment might be increased by way of spreading the work
to other people. For example, Calmfors (1985) and Marimon & Zilibotti (1999)
prove there is an ambiguous or rather restrictive relation between working hours
and employment. Booth & Ravallion (1993) have two stage decision models for
the efficient bargaining model and the monopoly union model, (employment is
decided by the firm after the wage and hours have been set by the bargaining or
unilaterally by the union.), on the assumption that hours has the effect on the
labor’s productivity, namely that workers will be more productive after a cut in
hours. And they conclude that a cut in hours will increase employment if the
absolute wage elasticity of labor demand is less than the share of variable labor
costs in the wage bill. But this is not true for monopoly union model. More
details regarding hours literature have been described in Chapter T'wo.

The purpose of this paper is to study the bargaining effect on working hours as

well as the employment and wages. In this paper, I begin from the firm’s profit
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function and union objective function in a general framework and nest other
objective functions as special cases by specifying the function parameter. My
concern is to examine how the bargaining outcome is influenced by the different
bargaining situation and different bargaining power, or different union preference.
The assumptions that have been made are that the model is based on closed shop
employment, and the elasticity of utility with respect to earning and the leisure
of individual worker is constant. By maximizing both bargaining party’s utili-
ties subject to different constraint, I derive the comparative statics for different
models.

Three models have been defined in this work in terms of what variables they
are bargaining over. Model 1 and 2 belong to the right to manage model, and
model 3 is the full efficient bargaining model.

The main findings of this paper are as follows:

1. An increase in the union bargaining power will reduce hours of work and
increase wage rate in each of the bargaining scenario studied here. The effect on
employment varies according to the framework. The effect is negative in right to

manage models, but is ambiguous in the full efficient bargaining model.

2. An increase in the fized cost of each worker does not change the hours set

in all three bargaining models.

3. Optimal bargaining hours are the same in all three bargaining models. It
only depends on (i) the external price ( technology) parameter, (ii) the union’s

bargaining power, and (i) the union’s preference.

4. Hours of work are negatively related to the wage rate. Moreover, in the

right to manage model, total earnings are a fived amount. However in the other
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two models, they increase with union preference over employment.

5. An increase of union’s preference for employment will increase hours of
working, and reduce wage rate. Whereas the employment effect varies with the
bargaining framework. It increases employment in the right to manage models,

but is ambiguous in full efficient bargaining model.

6. Price (technology) shocks will not affect the hours of work and wage rates.
They only have major effects on employment regardless of the bargaining frame-

work.

7. Union workers may be rationed in their hours of working, or may be re-
quired to work for more hours than they wish. This is true for all three bargaining

frameworks. The outcome is determined by the value of the parameters.

8. Provided with same bargaining power 1 — 3 and weight 0 on employment in
the union utility function as well as other parameters, the wage rate and working
hours would be set equal in Model 2 € 3, the employment level would be higher in
Model 3 than it in Model 2. Individual utility would be maintained at the same
level, while the union’s total utility would be higher in Efficient Bargaining Model,
firm’s profit would be higher in the (weak) Right to Manage Model. However
Model 1 is not comparable with Model 2 or 3.

Overall the comparative statics show that the union tends to reduce the work-
ing hours, although the employment effect may or may not be ambiguous. In the
following Section IT T will present the theoretical models and analyse the union
bargaining effect on the working hours , employment and wage rate by their
power. Section III is a comparison work with union bargaining literature, i.e.

McDonald & Solow, Oswald & Walker and Ulph& Ulph. The conclusion is in
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section ITV.

3 Theoretical Model

There are different kinds of union-management bargaining models. The crucial
issue among these models is whether the bargaining parties, union and firm,
share the bargaining power over all or part of the variables, or set the variables
unilaterally. The economists would normally distinguish them as the Recursive
contract model, the Right to Manage model and the Efficient contract model?.
In this section I will set up models for different bargaining situations in terms of
the union’s presence or absence as well as bargaining variables. My concern is,

in different cases, to assess unions in light of how they affect the worker’s wage

and working hours, or labor employment.

3.1 Firm’s Profit Function and Union Utility Function
3.1.1 Firm’s Profit Function

Here the firm’s profit function is defined as
m=R(H LK)~ WHL—cL 3

where R is gross revenue; W is the wage rate per hour per employee; H is the
working hours of each employee; L is the number of workers hired by the firm;
K is the capital endowed by the firm; c is the fixed cost of each employee, such
as hiring cost, training cost and certain fringe expenditures, etc. If ¢ is written
as ¢ = ¢ — s, then s can be interpreted as government subsidy for training, or
employment.

Consider the production function of the firm as

Y = A(H* L) K meme

2The definition of these models see Earle and Pencavel 1990.

51



where A’ is a parameter, and 0 < oy,a9 < 1. Thus labor services are pro-
duced in a Cobb-Douglas relationship between hours of work and the number
of employees. In this model these two factors, hours and employees, are per-
fectly substitutable inputs of labor services. Total efficient labor services can be
achieved either by less labor more hours from each employee, or by more labor
and less hours. And supposing the firm only produce a unique product, it is a
price taker. The price of this product is P which is exogenous. Furthermore we

assume K, the capital endowed by the firm to be a fixed factor. Therefore we

can write

R(H, L7K> forard PAI<Ha1La2>K1—041~a2
= A(HO‘ILO‘Q)

where A = PA' K% here we can interpret A as an indicator of price and

technology. Thus firm’s profit function can be described as,

7= A(H"L®) - WHL — cL (3.1.1)

3.1.2 Union Objective Function

In fact, the union is concerned with how many members it has, as well as each
individual worker’s utility. We assume that each worker has an identical utility
function w(WH,T — H). The definition of W, H are the same with the firm’s
profit function, and 7" is the total hours available from each worker. The first
term in the bracket W H, represents the total earning of the worker, and 7" — H
denotes how much leisure the worker can enjoy. So u; = du/O(WH) > 0, and
ug = 0u/o(T — H) > 0.

We construct the union’s objective function I' as argument :

= Lu(WH,T - H),0 >0 (3.1.2)
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where L is the number of workers in the union. @ measures the union’s
preference over employment concerning how much weight the union puts on labor
in its objective function. If # equals 1, it would simply be interpreted as that
union’s objective is to maximize total utility of its members. If 8 equals 0, it
would be interpreted as to maximize the representative worker’s utility. The
model has been assumed as a closed shop case, which means if the worker wants
to work, he has to join the union. Therefore we have the L in union objective

function is identical to L in firm’s profit function.

3.2 Model 1:The (Strong) Right To Manage Model

Now let’s consider the first case, given the firm’s profit function and union’s ob-
jective function. The both parties are going to bargain over wage rate only, then
firm would set employment and hours of work unilaterally to maximize its profit.
In other words, after the wage rate has been jointly determined, the firm will
choose its employment level and hours of work subject to the profit-maximization
condition d7/0H = 0, and O /L = 0. Thus the bargaining problem can be de-
scribed by the maximization problem of the following function G subject to two

constraints:

M ' — (o — 1B — TP
s.tﬁﬂ/aH:%,zgvr/aL:O 1= (m = mo)( 0)

where f3 is the bargaining power parameter, my, I'y is the alternative payoff if
they do not have agreement. Here I assume 7y = I'g = 0. So the function can be

simplified as

Mazx G| = nfr=P
s.t.0m /O H=0,0r/0L=0

From g—g = Aoy H¥ 1L — WL =0, I can have

Aoy H 1L L = W
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From 2% = Aay H* L*2~! — WH — ¢ = 0, it can be yielded

AasHM L2 = WH + ¢
From these two equations, I have the solution for H and L as a function of

w
1
H = ﬁ‘; and L = Al-e2 O‘QOJI T2 (042—0./1)1 O‘QCO‘2 1WO‘2 1

The implicit assumption here is ay > a3, which assumes in the production
function, that a unit of labor is more productive than a unit of Working hours.
To simplify the solution of H and L, let A1 = —%— and A, = AT = oy (ag

1—aq

o)™z the above two equations can be rewritten as

H — 3.1.3
&W (3.1.3)

1—o

L — AQCQQ IWQQ 1

In order to derive the wage bargaining, substitute (3.1.3) back to the firm’s

profit function T,

1—o 31 84 l—o o -« oy
w:_M&%ﬁ“AwWﬁWFﬂ2—&&@@ﬂWE5—WMEﬁW%5
:Zhwﬁﬁdwi—DﬂW#%@ﬁ, (3.1.4)
whereD; = AATYAS?, Dy = A1 Ay —
Since the maximization problem ) /aM az P G = 7P~ is same with
s.t.0m/0H=0,0m1 =
Max Gi=0flnr+(1—-0)InT.

s.t.0m/OH=0,0m/8L=0
Using (3.1.1),(3.1.2),(3.1.3) and (3.1.4)

Gy = [Bln <cha2" —Dgca_flr>+ﬁ

W+ (1 —8)lnu(WH,T — H)
&2—1

- W+ (1 — B)01In(AgcmrT)

+(1—3)8

From the first order condition 0G,/0W = 0, I can have
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1
+(1- ﬁ)%Alc- —0

a3 041(1 - 5)9
* W

042—1 &2—1

where wuy is the differentiation of v with respect to T — H. Assume 7, =

a(ﬁf 2 I—:TH, the elasticity of utility with respect to leisure is constant, than I can

have

(1= B)n, Ac
= 1 3.1.5
wo— |52 2 (3.1.5)
T
q = (1~-8)ny 1
—p T
.5 - o] 1 — o i1 o
L = A?2~1A2TQQ—1 [L——l@’*’lJ 2 coa—1

where D = -8 4 «al=5)0

1—cxo 1—ao

Thus the comparative statics are as follows:

dw dH dlL
w < O,—C'ZE>O,@>O
dW dH dL
“89— < O,_@>O7—67é>0
dw dH dL
% 0 Va0 <Y

Some stylized features turn up as:

(1) If a union has more bargaining power, or 3 is reduced, the individual’s
working hours as well as total employment would be reduced. However, it will
increase the wage rate. From (3.1.3) we can see that the total earning of workers
has been fixed as A;c, which is constant given any fixed cost per unit of labor.

The intuition behind this is, considering the union’s objective function I' =

Lou(WH, T — H), leisure is always a normal good to the worker. The individual
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worker always prefer high wage rate and more leisure. Given the union has more
power in the bargaining, the wage rate would be increased as a result. Since
the firm will set the working hours and employment after the wage rate has been
determined jointly, as the cost of labor services is increased, the firm will reduce 4
and L. The outcome shows that the worker’s total earning has been maintained
at the same level.

Furthermore, it also can be easily proved from (3.1.2) and (3.1.4) that

drm du dr’
—>0,—<0,—<0 4
ag g ag

Union and individual worker utility would be increased with bargaining power,
while firm’s profit would be decreased. Individual utility rises, and also total
union utility rises, because individual utility rises sufficiently enough to outweigh
the effect of lost employment. In other words, the firm’s profit would be trans-
ferred from the firm’s side to increase the representative worker’s utility and

union’s total utility due to more bargaining power of the union.

(2) If the union is more concerned about the employment effect, and puts
more weight # on labor in its objective function, the bargaining outcome will
show working hours and employment to be increased , whereas the workers have
to sacrifice the high wage rate as the compensation. Moreover, it can also be
shown from (3.1.2) and (3.1.4) that & > 0,% < 0°. It indicates that the firm’s
profit is positively related with &, but that each worker’s utility is negatively
related to 8. The intuition is that, as union’s more interest on employment, it
has to give up its strength on wage bargaining. With relativly cheap labor input,
and more workers, the firm is increasing its profit, while each individual worker’s

utility are reduced.

(3) If the fixed cost of each unit of labor, ¢, is increased, it can be expected

that employment would be reduced, as each worker would be more costly to

>The proof is very similar with Footnote 3.
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the firm. If it is possible, the firm would prefer to increase the total number of
working hours to substitute for the reduced number of employees. However given
a more expensive fixed cost ¢, the union would anticipate that the employment
would be reduced, thus it might insist on a higher wage rate in the bargaining
process as compensation.

To some extent we may be surprised that % = 0, which denotes that the
fixed cost will not affect the working hours at all. It might be expected that
the firm will ask every employee to work more hours and cut employment, if ¢
is more expensive, since the assumption has been made that hours and labor are
perfectly substitutable for each other in the product function. To understand
this, one possible explanation is that, as the wage rate has been raised due to the
union’s anticipation of reduced employment, the cost of labor service is increased,
and the firm, therefore, can not afford to increase the working hours as it would
wish. Another point which should be beared in mind is the assumption that
the fixed cost ¢ has been assumed to be exogenous, as it does not affect each
worker’s productivity even if the firm offers more training to each worker. If
the assumption is changed to c¢ is endogenous, it is possible to have a different

situation.

(4) Technology and price shocks will not affect the hours of work and wage
rate, but only affect employment, as in (3.1.5) A only enter with a positive relation
in the expression of L, and does not appear at all in the expression of H and W .

We may expect that when productivity rises, the worker can either produce
the same amount of output in less time or produce more output in the same time,
which may tell us that the worker would either have more leisure time or have
more money. It may have similar effect to the output price. The employment
may have some adjustment to booms and slumps. However the surprising thing
is that when the firm has more productive technology, or the price level of output

rises, it will only hire more people to work with the same wage and the working
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hours.

Few studies have also realized that the fluctuations in aggregate demand have
their major effect on employment and little or none on the wage and hours,
i.e. McDonald & Solow (1981), Oswald & Walker (1996 Discussion Paper) .
Whereas Ulph & Ulph (1990) indicate that hours of working is increasing with
the output price. In the following section I address in detail whether their finding
is consistent with this work.

Furthermore, T also can prove from (3.1.5) that %:Zz% > 0, which means that if
the union has less power in the bargaining, the employment effect would be more

significant than when the union has more power.

(5) Union members may be rationed for their hours of working, or involuntarily
work for some hours more than they wish. The outcome is determined by the
value of parameters. So individuals may be to the left or to the right of their
privately rational labor supply curves. Union hours are more likely to exceed the
individual optimum when it does not have too much influence in the bargaining.

The individual worker’s utility is u(W H, T — H), the optimal hours individual

would like to work are given from
W —uy =0 (3.1.6)

where u; = -é—(%—‘;[—), Ug = 5@%—}—5 . Divided by v on both sides of equation (3.1.6)

Assume that 7, 7,, the elasticity of utility with respect to earning and leisure

respectively, which is defined as

N = 6(%H) %, and n, = 5@%7?52;—]{ are constant. Therefore we can have
M __ "
H* T — H*
and
T
H" = 5 (3.1.7)
}ﬁ' +1
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From (3.1.5) we know that hours set by the firm are H = . Compare

H with H*, if

: T
T=a3)C Bz 1
arpra—per T

l-a)(1-06) 1 )
Bt AP gy e H<H

This implies that bargaining hours are less than that at the individual optimum.

In other words, given the bargaining wage rate, individuals would like to work
more hours than they have been offered, however they have been rationed.

If

Bt 0=3)0 <7717 then H > H

This implies that the bargaining hours are more than at the individual optimum.

In other words, individuals involuntarily work more hours than they wish to do.

When £ is sufficiently close to 1, in other words, if the firm has sufficient
bargaining power, it is more likely that %m——%;—% < ;71—1, and hence actual hours
will exceed individual optimal hours (H > H*), employees have to work for more
hours than they wish; When £ is sufficiently close to 0, in other words, the
union has sufficient bargaining power, and assuming that the elasticity of utility
with respect to earning, n,, is equal to 1, and @ is close to 1 in the mean time,
;i—[_;f(%—g% > ;71—1 will hold, and so actual hours will be less than individual optimal
hours (H < H*), union hours would be rationed. If the union’s preference over

employment 8 increases, it is also likely that individuals will work involuntarily

for more hours.
[ Figure 3.1 insert here]

In Figure 3.1, HoH, is the hours curve where union members have exactly
their optimal hours. On the left of HyH,, H < H*, union members have been
rationed for their hours of working; on the right of HyH;, H > H*, union members
involuntarily work for more hours than they wish.

To understand intuitively about this diagram, pick point A from HyH;, where
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employees have exactly optimal hours they want, and then move to horizontal
left point B, where they have the same bargaining power 3, but the value of ¢,
the union’s employment preference, is less. At a lower level of §, the employment
level would be lower, therefore, the union would insist upon a higher level of
individual utility. This can be achieved by a higher wage rate W . Given the
same or a higher level of utility, unions would be indifferent to hours changes. On
the firm’s side, a higher wage rate would lead to a lower demand of hours from
each worker, a unchanged fixed cost ¢ would make the worker relatively cheaper.
Thus union hours would be rationed if 8 is decreased. If the movement is from A
to C, with the same value of § and a lower level of 3 (firm’s bargaining power),
it can also be expected that higher union’s bargaining power leads to a higher

wage rate for union members, and union hours would be rationed.

3.2.1 Two Special cases of the Model

Two variations of the preceding models will be considered in this section, “Rep-
resentative” Individual Bargaining and Monopoly Unionism compared with the
collective bargaining, and an examination of how the union behaves in the bar-

gaining process.

“Representative” Individual Bargaining The firrm may be thought of bar-
gaining individually with as many workers as it chooses, in each case setting hours
of work conditional on the wage bargaining outcome. There is no union. How-
ever this would be a complicated procedure to model. Furthermore substantial
resources may be required to bargain with every worker. Hence we imagine that
a firm bargains over wage with a representative worker, and then sets the wage
rate for all employees. The firm is free to choose H and L afterwards. Assume
0 = 0 in the objective function, then it becomes I' = w(W H,T — H), which man-
ifests representative worker’s utility, or it could be interpreted as a representative

individual bargaining, each worker has the same utility function. From (1.5) we
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can have

(1= a2)(1 = B)n, Ac
Wr = 1
! fi Oélﬂ + T
T
Hr = (Cen)(flnz 4

PSS

1 oy 1 p— 1 J— ag—1 23]
L; = AfQAIAQTO‘Q'l !:( s )( B)n _*_1} 2 CEaT
a3

which shows that the individual worker’s wage is higher than in collective bar-

gaining, and working hours is less. The earnings have been maintained at the
same level. So the worker has more leisure to enjoy with the same amount of
income. The individual worker’s utility is higher than that of collective bargain-
ing. This is because that bargaining outcome is equal to a union that maximizes

individual utility without any concern on employment.

Monopoly Unionism Monopoly unionism is, once the wage rate are deter-
mined by the unions unilaterally, the firm is free to set employment and hours
adjusting to its new profit-maximizing level. The settlement would occur on the
labors demand curve.

Now let’s come back to the model, and set § = 0 in the argument

s.t.aw/aﬁ%%w/a/::o Gy = (7 — m)?(I' = I'y)! 7. From (3.1.5) I have

(1—az)n, Aic
Wy = |——=—=+1] —
M ’: 0619 + T
T
Hu = e
g 2+ 1
Ey a1 [(1—ag)n T e
Ly = A AT {——————0 2+1J co2T
o

It would be expected that it would lead to a higher wage rate, and lower

employment compared with collective bargaining. And individuals would work
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less hours with the same amount of income. Each worker’s utility has been
increased as it is in the individual bargaining.

Compare hours of work in “Representative” Individual Bargaining and Monopoly

Unionism, if

0 > then Hyr > Hy

—
= le
=

0 < then HM<H1

’

et
™

So if the employment weight @ is greater than the ratio of the firm’s bargaining
power to the union (individual)’s bargaining power, hours of work in the “Repre-
sentative” Individual Bargaining would be less than it is in Monopoly Unionism.
Otherwise it would be greater than the hours of work in Monopoly Unionism. In
the circumstance when the union (individual) and the firm have equal bargaining
power, 3 = 1/2, then when 6 = 1, the union’s objective is to maximize the total
utility of its members, H; would equal to Hj;; when 68 < 1, then Hy < Hj,
any Monopoly Bargaining hours would be less than “Representative” Individual

Bargaining hours when § = 1/2. The relationship can be seen in the following

figure 3.2.

[ Figure 3.2 Insert here]

The working hours increas with 8 and 6. Monopoly Unionism hours are along
the Y axis where § = 0 in bargaining model 1. Hence monopoly unionism hours
is less than hours in model 1. When § = 0,0 = 1, Monopoly Unionism hours

Hypo equals to Hy,, Representative Individual Bargaining when § = 1/2,0 = 0.

3.3 Model 2: The (Weak) Right To Manage Model

The previous model characterizes the both bargaining parties only jointly de-
termine over wage rate, and the firm will fix hours of work and the number of

employees according to its own interest. However, if there is a slight modification
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of the model 1, which the firm and union jointly determine not only the wage rate
but also working hours, afterwards the firm would set the number of employees
regarding the bargaining result. This problem can be described as to maximize

the function G5, subject to 7/0L =0 :

oMoz Gy =(m - 700)?(T — Tp)1—#

instead of two constraints in model 1. It can be also described as

Max =71 1-— 1 3.2.1
o Mow Gy=pFlnm+(1-F)nT (32.1)

From the maximization constraint dr/0L = 0, I can have

Or/OL = Aoy H*' L**™' —WH —c =0

then .
L= |- mwH+o)|" (3.2.2)
= AQQ C L.
Combine (3.2.2) and (3.1.1),
92 i o o
T o= AT (ol —al P )VHT% (WH + ¢)7T (3.2.3)
= AT (WH + )51

L la 1 :
e — —ox .
where A = AT=22 (a,”" — ay”"?) is a constant .

Substitute (3.2.2) back to (3.2.1),

1—-05)0
Gy = [GlnA+p D nH+ aQﬁlln(WH+c)+(_l__ﬁ)_1nAa2
a

- o —
1 _
+§__1%1HH+ Q__ﬁ?ln(WH%-c) (1 —B8)nu(WH,T — H)
— oy —

The first order condition for optimisation are

0G D DWW mo 7
o LU W gy | T2 | 3.2.4
o~ waHre U ﬁ){H T—-H ! (8.24)
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oG AH  1-8
_ _ 2.5
ow = WHie wmmi=0 (3.2.5)

where D = M, and Dy = M, n1,7, are the elasticity of utility

1—co 1—ay

with respect to earning and leisure respectively, which are defined as

_ _bu WH _ _8u T-H
= BwE e and 7, = BT—H) u Here I assume 7, 7, are constant.

Simplify (3.2.5) as

C
W= 3.2.6
Dill (3.2.6)

where Dy = o (11)_3_ i 1. The implicit assumption here is HI:{)%F) > 1, in order

to guarantee W > 0.
Combine (3.2.2), (3.2.4) and (3.2.6),

e (1—5)772 +1

W = — 3.2.7

B, T (3.2.7)

T

H = (1-8)ny 1

5

1
(1-8)n4 ag—1
1 —2+4+1 c
L — D Qlf 7
Aa1< ) (D4 +¢)

The comparative statics are as the following:

dw dH dlL
bk 0. — bt
7 < ’dﬁ>0’dﬁ>0
M < OdH>OdL>O
do " do " db
aw dH dl
E > O,'"Eg——o,-d—c'<0

The comparative statics are exactly the same as model 1. Therefore features

(1)-(5) can also be derived from this model. However there are some slight dif-

ferences between these two models.

(1) In model 1, the total earning of workers is a fixed amount as long as

aq,p are fixed, which equals to a;‘_lalc. Whereas in model 2, the total earning
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of workers equals to —DC—4, which is affected by the firm bargaining power 3, and

the employment weight  in union objective function. We can show from (3.2.6)

that d(ZVBH) < 0, d(zng) < 0, which indicates that total earning has a positive
relationship with union bargaining power, and a negative relationship with the

employment weight 6.

(2) The implicit assumption in model 1 is ay > «y, however in model 2 it
is 771(%/37 > 1. Another interesting point is that the hours of working in these
two models are exactly the same, but the wage rate W and Employment L are
different. Especially in Model 2, W and L are not only affected by 7,, the
elasticity of utility with respect to leisure, but also affected by n,; the elasticity
of utility with respect to earning. However in model 1 they are only concerned
with the 7,.

It indicates that no matter whatever the union and firm bargain over the
working hours or the firm chooses it according to its own interests, in the end the

bargaining outcome for the working hours will be the same . But the difference

only comes to the W and L.

(3) “ Increasing working hours” seems to be “job creating”, as it increases
the employment while the working hours rises. The popular confidence of some
economists is “work sharing”. If unions cut the working hours of each worker,
the firm may hire more people to work, based on the idea that the amounts of
work has to be done is fixed (Hunt, 1998). However from this model, we find if
hours has been reduced no matter because of more union bargaining power or
the bigger employment weight 6, it follows with a lower employment and higher
wage rate, not the higher employment as the popular confidence expect.

One possible reason for this is that the marginal cost of production has been
increased if the firm reduces the working hours. It may be because of the higher
wage rate or because the firm has to pay more training costs if it hires more

people to substitute for lower working hours,...etc. Thus the optimal output may
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fall, or the firm may move away from the labor to other substitution inputs, and

this leads to lower employment.

3.3.1 Diagrammatic Expression

In order to show more clearly about the union effects, in this section, some
diagrams will be drawn to explain when 3 or 6 changes, how the both bargaining
parties utility changes. McDonald & Solow (1981) has given a well known diagram
in terms of the trade off between wage and employment. He predicts there would
be greater employment and a lower wage if the union comes into the bargaining.

It is showed in the diagram,
[Figure 3.3 insert here]

The model 1, the strong Right to Manage model is the case where settlement
is on the demand curve. However model 2, the weak Right to Manage model is
the case where settlement is off demand curve. And with endogenous hours this
shall be different with McDonald & Solow’s figure.

As the union’s objective function is I' = LOu(W H, T — H), let’s start from the
individual utility function I' = w(W H, T — H) when 0 = 0. Given any constant

L,

dWw ug Uiw — Us

T-H
- _ o
dH Uw u H T

So

aw n n
E§20<:>—T—;2—H—E1§204::>(771+772)H—771T§20

The slope of worker’s indifference curve would be negative until H = ;177-17;%, then
it is going to be positive. Thus the indifference curve will look like Figure 3.4.

The higher wage rate W would be better off for the worker.
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[Figure 3.4 insert here]

1

Consider if § > 0, from (3.2.2), L = {-A}X—QH_M(WH + c)} *27 and Lnl can

5

be written as

bon In(WH +c) + Inu(WH,T — H)

0
InI' = In Aas + InH+
1—0&2 1—0&2 052—1

= f(W H)

where f(W, H) is a function of W and H.

Given any constant I',

aif 1 [4] 1 wy W—us
dw _ fW . 1—ao H + as—1 WH++c + U
- - 9 H wi H
dH fH as—1 WH+c + u
Mo 71 + 9 (l—a)WH—asc
T-H  H " T-az WH+OH

o L [ H
w 1—ap WH+4c

It would be very difficult to sign the %%/. In order to draw the diagram, a very

special case will only be considered here, which assumes when
H > H
WH

C

AV

o 200, J

s e[
l—a; as — o

where I is a positive number, and 7, > ﬁ. It means that when the worker
works more than some fixed hours H;, the total earning of each worker will
be greater than ¢ times of the fixed cost ¢ . The assumption n; > f)&; is to
guarantee that the denominator is always positive.
When 6 = 0, I have shown that % is from negative to positive when f is get-
ting bigger. Now 6 > 0, combine the assumption above, when H is smaller than
7 0 __H

7~ 0 (1—a)WH-—asc . . . _
Hy, ar WHIOT < 0, in the mean time, the denominator 3t — = waie

is also getting small, which means the slope of the utility indifference curve

would be more negative when H is small. When H is getting bigger than H,
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9 (11— )WH—aoc

T—a;  (WHIOH = 0, which means the slope would be more positive. Thus the

indifference utility curve would be shown as Figure 3.5.

[Figure 3.5 insert here]

Consider the profit function 7 = A(H**L*?) — W HL — cL, and

L= |- HWH+e &
= Acs +c

We would sign the slope of the isoprofit curve. From (2.3) : m# = AH 1_i%‘?(VVH +

22 .
¢)=2=1 | given any constant T,

dw _Ju
— [ fw (3.2.8)

A&Q‘Hl—oﬁ I(WH_’_C)Q;El —f—/\Hlfi@ aag (WH+C)EQ_2—1 1W

NHT% 22 (WH + )71 'H
(o~ ) WH + ase
N G{QHQ
If oy > ao, %v_;[/_ is positive, the isoprofit curve is upward sloping. If oy < o,

combine the assumption H > Hy, Y& > ¢ = Max [ 2 den ] the isoprofit

1—a? a1—as

curve would be positive until H reaches H;, then negative afterwards.

d2W . (061 - Cl(g) WOZQHQ _ {(al — 052) WH + alc] QOéQH (3 9 9)
dH? i HA o
(o1 —ap) WH +2a4c

OZQHS

So if ay > a9, (3.2.9) would be negative. And because W~ 0, the isoprofit
curve would be as Figure 3.6. If a; < a3 , come back to the assumption, if
H < Hy,(3.2.9) would be negative; if H > Hj,(3.2.9) would be positive. Then
the isoprofit curve would be as Figure 3.7. The higher wage rate will make the

firm worse off.
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[Figure 3.6 insert here]
[Figure 3.7 insert here]

The following Figure 3.8 and Figure 3.9 show that if the union has less bar-
gaining power ([ is increasing), in the circumstance of a; > ay or a; < ag, the
firm’s isoprofit curve moves to a higher level, and working hours changes from

Hi to Hj, the employee would work more hours with a lower wage rate Ws.

[Figure 3.8 insert here]
[Figure 3.9 insert here]

If 6, the union preference over employment in the union’s objective function,
is changing, it will be another case but a similar result to when the firm has more
bargaining power. The following figure 3.10 and Figure 3.11 show that if 6 is
increasing, the bargaining will lead to a higher level of firm’s Isoprofit Curve,
and the individual worker will work more hours with lower wage rate. Whilst

the employment, which we can not see from the figure, is increased as the union

expects.
[Figure 3.10 insert here]

[Figure 3.11 insert here]

3.4 Model 3: Efficient Bargaining Model

The argument of this section is to consider the Full Efficient Bargaining model,
in which both parties bargain over all the variables: employment , wage rate
as well as the hours of working. The firm has no priority to set any variable
according to its own interest. It seems to be just a slight modification of the last

two models, but it offers a big change to the bargaining outcome. The problem
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can be described as
Maz Gy = (7 — mo)? (T — Tp)* =~

and rewrite it as

MazGs =fFInr+(1—-6)nT
Combine (3.1.1) and (3.1.2),

Gs = BIn[A(HML%) = WHL — cL] + (1 — 8)0In L + (1 — 8) nu(WH,T — H)

(3.3.1)
The First Order condition gives
a1 Joag—1 . -
oL A(HoLe2) -~ WHL — cL L
0C _ AL )L (3.3.3)
ow  A(HvLe2) —WHL - cL U
a1—1l7as — _
O0H A(HxLe2)—WHL—cL u
Solve this equation system:
c
W = (3.3.5)
0 aang H2
(EI - 1) H o 2252 1
2—041 ag—1
L= % f; ¢ (3.3.6)
oA (& 1) H(T - H)+ 222

B+ (1- B\

where \; = Q—}z‘fﬁl + 0, all the definition of the variables are the same with last

two models. As wage is non-negative, the implicit assumption of (3.3.5) is

0 |4 Q2N H

- _ >0
T o T — H
and (3.3.7) yields that TfIH = (1_212)7]2 (1_1’6;)21% . So the assumption is equivalent
to .
0w (1-0)0+0 (3.3.8)

m~ (1= a)m 1-p
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Easily from (3.3.7) it can also be yielded

T

(1—a2)n 1-3
w @mep T 1

dH dfd

';l—ﬁ—>0,%>0

It is the same as Model 1 & Model 2. If the union has more bargaining power, it

H:

will reduce the working hours; if the union is more concerned about employment
in its objective function, it will increase working hours.

Rearrange (3.3.5) as

WH = - . e (3.3.5)
aan
(1) + 2ty
thus
d(WH)
<0
dH
As d(?/ =W+H -‘%, and I have assumed W > 0 from the implicit assumption
9 a (1-p)0+8
L=5 < Taamy 15 - Thus
M <0
dH
Since
daw  dW dH
d3 ~ dH dB
we have known 4% dH < 0, and dH > 0, thus
dw
— <0 3.3.9
7 (339)

However it is not like what is in the Right to Manage models, 4% 5 can not be

signed, it is ambiguous. Let

0 T
¢ = <-- - 1) H* (— - 1> + 2272 prea
U H Q1T

1

in (3.3.6), so L = B—f . -(ﬂ “2™" and ¢ is a function of H.

do 0 T 0 T 1 Qany _1
— —_ =1 — | H™ — =1 1 > 1 e
dH <771 > < H2> T <771 > (H > " A

) (1= L) et (221 2 o
1

Q17 m
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_ 8 : b o . Tf Q22 e -
If1 o > 0, equivalent to ¢ < n;, 557 > 0; If amf +1 o < 0, equivalent to

0 >mn, + QZ?Q, j—g <0;Ifn, + %% > 6 > ny, the sign of % would be ambiguous.
As

dL  dL d¢ dH

d3 ~ de¢ dH dp
and it is known that % > 0, and %—% > 0, thus the sign of Z—g would be the same

with % . Combine (3.3.8), the sign of % would be as following:

dr . Qi

—_— 0, if 0 — —= 3.3.10
dL _ aiom
aﬁmay < or>0,if0— ;12<771<6’

> 0, f0<n <0+

dg l—-a, 1-p§

For the same reason,

dw aw di
0 df df
dL dL d¢ dH
df dp dH df

combine 4L > 0, ¥ and % can be signed exactly the same as (3.3.9) and

(3.3.10),

aw
e 3.3.11
a <Y (3:3.11)
dL
20, if0< g <2 (3.3.12)
do 65}
dL
— may < 0fr>0,if9-—&2772<771<0
do (04}
dL 1—-03)0
— > 0, if0<n <0+ az_| )0+ 5

df 1 (65) 1-— 6
The comparative statics are still the same with respect to the fixed cost c,

aw dH dL
-Jc"‘>o,%—0,g—c~<0

Some new features emerge:
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(1) If the union gets more bargaining power, what can be expected for sure
is that it will reduce working hours and increase wage rate, the wage rate and
working hours are inversely related, which is the same as in previous models, but
we do not know what would happen to the employment level. It is ambiguous,
may go up, or may fall given the same value of § ¢. It depends on the relationship
between 6 and 7, 7,, the elasticity of utility with respect to earning or leisure.

We have known
d(WH) dH
—di]“—" < 0 and % >0
therefore
d(WH)
ag

which is inversely related with 8 . In other words, if the firm has more

<0

bargaining power, which will make each employee work for more hours with a
lower level of income due to the reduced wage rate . It seems the same as
Model 2 , but actually the total of earning in (3.5’) is not only concerned about
as, 3,6 and ny, but also concerned about a; and the negative relation with 7,,
the elasticity of utility with respect to leisure. Also we know form individual
utility function u (WH, T — H), u; > 0,uy > 0, every individual worker’s utility

has been decreased.

(2) When @ changes, the change of hours and wage rate are the same as in

Model 1&2, while the change in employment is ambiguous.
(3) , (4) and (5) of model 1 still hold in Model 3.

(6) Workers will still obtain the same working hours as in Model 1&2 even

when they have one more right to bargain over employment. Simply rearrange

. T o . +(1-3)0|T
H, = Tl—_m , Hy = Tl—gf)rﬁ and Hsy = %—, we can find
T
a1[B+(1-5)0]

0Tt is different with Model 1&2, as it will reduce employment without any doubt
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Hours of working is regardless to whatever kind of bargaining scenario, whether
the union has influence over employment or hours itself, it is only affected by n,,
the elasticity of utility with respect to leisure, and bargaining power § and union

preference over employment weight 6.

(7) “Job creating” disappeared, if hours is increased due to the change of § or
0, the movement of employment L is ambiguous since fl—é‘ and % are ambiguous.
The firm may hire more workers or less which depends on the relationship of the

parameters in (3.3.10) and (3.3.12).

4 A Summary of Model 1, 2 & 3

It has been demonstrated that an increase in the union bargaining power will
reduce hours of working and increase the wage rate in every bargaining scenario
studied here. The effect on employment varies according to the framework. This
effect would be negative in the Right to Manage models, and ambiguous in the

Full Efficient bargaining model. Union hours will be set to

T

~ (—an)(1-B)
ara=pe 1

H1:H2:H3:H

in all three bargaining frameworks.

So the next question would be that in which scenario, will the union achieves

the highest wage rate, largest employment, or utility?

From (3.2.7) and (3.3.5),

C
W, —
2 D,H
W3 - [ - H?
o azny _H2_
("71 1) H ™ 11177? T-H
1 1 1
Ly = [——H (= +1)mT
2 {Aoq <D4 + 1)c|=
e .
L3 e 17_2.{{4 p ¢ ]az-vl
8 T—H «n
Aoy (£ 1) I 4 o



Consequently
Wi

and

9 _ oany _H
(m 1) T a:mi T-H
apB+(1—p)0
T
11 {1-09)
9 aany [B+(1-8)0]a;y
("71 1) + ami (1-p)(A—a2)ns
B o+ (1-0)[0 —n (1 — a)]
a2+ (1 = B)[(0 = m)(1 — a2) + aa0]
= 1
o H™%1 c
o )R
MH_C”(E + 1)C
N Wal?
[_zf_l_’—]_"i]a;_l
W2H +c

T2 H nl(l—ﬂ)(l—az)}a;_l
mT—H af+(1-7)0

ny calf+(1=5)0] ni(1—05)(1 ‘"Oé2)}a21_1
M1 = B)(1—az) aB+(1—0)0

[@15 +ag (1 — ﬁ)g}a—zlff

i+ (1—3)0

If the assumption in Model 1 as > ay still hold,

Therefore

L3>L2

Us = U3 'y <TI's

(3.4.1)

(3.4.2)

(3.3.13) and (3.4.1) state that in frameworks 2 & 3, a unionized individual has the

same amount of income and working hours, hence with same value of individual

utility. However the union’s utility in the Efficient Bargaining model would be

higher than it in Model 2 due to a higher employment level.

How about firm’s profit level? Will it be increased or decreased? The differ-

ence between Model 2 & 3 is, that the former is not bargaining over employment,
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but the latter is. In model 2, after the wage rate and hours are bargained by
union and firm, the firm will set employment unilaterally adjusting to its profit-
maximizing level. So given the wage rate W and hours of working H, L, would

be the employment level for the firm’s profit maximization,
aAHM L =WH +¢

where the marginal product of labor would equal to marginal cost. Provided with
the same value of W and H, any other employment level, i.e. Lz, would lead the

profit level lower than my. Consequently

my < Ty
While asB+(1-8)6
LU B =Y
W Qg — O 771(1—5)
> B+ (1-08)0a; -

The relationship of Liand L, would be ambiguous and more complicated than
the relation of wage rate. And the relationship between union and firm’s utility

is also ambiguous.

So far a brief summary of the main features in Models 1, 2 & 3 can be

concluded as follows:

1. Anincrease in the union bargaining power (union’s preference over employ-
ment weight) will reduce (increase) hours of working and increase (reduced) wage
rate in every bargaining scenario. The effect on employment varies according to
the framework. The effect is negative (positive) in Right to Manage models, but

is ambiguous in the full efficient bargaining model.

76



2. Hours are the same in all three bargaining models. It depends on only
(i) the external price ( technology) parameter, (ii) the union’s bargaining power

1—p, and (i) the union’s preference over employment 0.

3. Price (technology) shock will not affect the hours of work and wage rate.

It only has major effect on employment regardless of the bargaining framework.

4. Union workers may be rationed for their hours of working, or involuntary

work for some hours which are more than they wish. The outcome is determined

by the value of the parameters.

5. Given same bargaining power (3, and employment weight 0, as well as
other parameters, the wage rate and working hours would be set equal in Models
2 & 3, and the employment level would be higher in Model 8 than in Model 2.
Indwidual utility would be maintained at the same level in these two models, while
total union utility would be higher in the Efficient Bargaining Model, firm’s profit
would be higher in (weak) Right to Manage Model. However only hours can be
ranked between Model 1 and Model 2645.

5 The Comparison with Union Bargaining Lit-

erature

5.1 A Comparison with McDonald & Solow (1981)

McDonald & Solow (1981) predict that the fluctuations in aggregate demand
have their major effect on employment and little or none on the wage. In this

section we shall prove it also exists in our efficient bargaining model by setting

hours to be constant.
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By setting the firm’s revenue function as
m=R(L B)— WL

where L is employment, W is worker’s income and B is a parameter to indicate

the business cycle. And the union’s utility function is being set as
I'=LUW)-0)

U is the alternative worker utility if he is not being employed, McDonald & Solow
(1981) have shown that fluctuations in aggregate demand might have their major
effect on employment and little or none on the wage. This also can be proved
in our efficient bargaining model. In equation (3.3.1), if we treat H, hours of

working as an exogenous variable,
Gs=0In[A(H"L*®) - WHL—cLl+(1-8)0nL+ (1 -8 lnuw(WH,T - H)

to maximize (3, from the first order condition, we can still have

o Joag—1 _ — 1 —
0G3 _ O (AagH* L WH —c¢) N ( 66 0 (3.3.2)
oL A(HxLe2y —WHL — cL L
0G3 _ G(-HL) (1-08)uH —0 (3.3.3)
ow  A(H~Le2) - WHL — cL U
however, the difference here H is an exogenous variable.
As we have assumed before, n = a(vayH)@ , the elasticity of utility with

respect to earning, is constant. Combining (3.3.2) and (3.3.3), then we can get

o) Tag—1 __
Aa ™ L ¢ (3.3.13)

W= (1-DH

AH L 1= (1= = ) - o] + 01 - Ple+ fe=0 (3314

Equations (3.3.13) and (3.3.14) can be solved to give W, L as a function of some

exogenous variables, which can be written as

L = L(AaHa?%/@?Q)Caal:aQ)
W = W<H7777/6>9>C)0417042)
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which is consistent with McDonald and Solow’s finding that W is independent
with A, the wage rate is sticky over business cycle. The fluctuations in aggregate

demand only have their effect on employment.

5.2 A Comparison with Oswald and Walker (1996 Dis-

cussion Paper)

In this section, we will compare this work with Oswald and Walker (1996 Discus-
sion Paper). We shall show that these two different approaches have analogous
results. Furthermore, even by assuming a more general union utility function or

production function, we find the result still persistent.

Oswald and Walker (1996, Discussion Paper) have found that, if firm is risk
neutral, and individual worker’s utility is additively separable in income and
hours, other external shocks only affect employment. The wage and hours are
constant. This finding is analogous with what has been found in this paper that
technology and price shock will not affect hours of work and wage rate, but will
only affect employment. However the conclusion we had in this paper is from a
different approach. In Oswald and Walker’s paper, the firm’s utility function is
given by v, which is a function of 6f(nh) — whn, where @ is the firm’s output
price, and is distributed according to density g(#). The union’s utility function
is defined as u(y, h)n + u(b)(m — n) to maximize their total utility, where u(b) is
the alternative individual worker’s utility if he is unemployed, m is the number
of union members, and n is the number of employed workers. In the efficient
bargaining model, Oswald and Walker formulate the problem as that of choosing

w(f),n(8), h(0) to maximize union’s utility

/ fuy, ) + u(b)(m — n)] g(6)d(6)
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subject to firm’s profit is not worse off than a given level
/U(Qf(nh) ~ whn)g(0)d(0) > ©

where U is an arbitrary constant. In contrast, in our work, we have the individual
worker’s utility function as u(WH,T — H), and basically they are in the same
formulation. Whereas the union’s utility function is different, we have it as U =
LW H,T—H), as well as the firm’s profit function 7 = A(H* L*?)—W HL—cL.
In these utility functions the parameter for price ( technology) is exogenous, which
is not assumed with density ¢(#). And the utility functions are more general with
parameter 6, the employment weight , and ¢, the fixed cost of each employee. u(b)

is being assumed to zero in this model. In the case of efficient Nash bargaining

model,
Gs=FIn[A(HY L) - WHL —cLl+(1-8)0InL+ (1 - 3)Inu(WH,T — H)

by assuming that the elasticity of utility with respect to income and leisure are
constants, we have the same finding with Oswald and Walker.

It should be noticed that apart from the difference of the appearance of two
utility functions, the assumptions made for these two approaches are quit differ-
ent. To understand why the external shocks only affect employment, while wage
rate and hours of work are independent to it, we change the union utility function

to more general form as

U=uWH,T—-H,L)
U, > 0,Up_pg >,Up > 0. Constructing the Nash bargaining model as
Gi = BIn[A(H*L*?) — WHL — cL]+ (1 - 8)Inu(WH, T — H,L)

To maximize Gf, the first order conditions for W, H, and L are

oG, B(-HL) (1 B i
_ _ 3B.1
oW ~ A(HwLw)—WHL—cL =« 0 (3B.1)
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0Gy  BlAagH* L2t —WH —¢c] (1= 03)us
- = .B.2
oL A(HLe2) — WHL — cL * u 0 (8B.2)
Gy PBlAcHM L2 — WLl  (1-0)[uW — uy)
- = B.3
OH  A(HxLe2)—-WHL —cL * u 0 (3.8:3)

As we have assumed

ouw WH ou T —H

MEBWwH) w T T —H) w

the elasticity of utility with respect to income and leisure are constants. Further-

more we assume

_OulL
(CRY Y
the elasticity of utility with respect to labor is constant.

Consequently (3.B.2) / (3.B.1)

AawH* L™ — o= (1 %E)WH (3.B.4)
1
And (3.B.3) / (3.B.1)
WH =1 Aq, Ha= Loo=Y(T — ) (3.B.5)
2

Substitute (3.B.5) into (3.B.4), and rearrange,

ay Joas—1 —
Aay H L ¢ _(m=—mlo (3.B.6)

AH*Le2" (T — H) T

(3.B.2) can be rearranged as

AaQHalLQQ—l_.WH—C _ _(1—/6)773 (1_&2> (3 B?)
AHQIL&Z"I /8 —+- <]. e /6) 773 |

(3.B.6)-(3.B.7), and combine (3.B.5),

T—Hamy _ —(1— )0, (1~ a)
H M2 B+ (11— 0)n;

Hence

H = H(ﬁ7?72>773) a, Oég)
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Combine (3.B.4) and (3.B.5), this equations system can be solved to have the
solutions for H,W,L as

H = H(/B:nfbn&o‘l’a?)

W = W(Hac76777177737a2)

L = L(A,H>C,ﬁ7771,7737042)
which have shown , even when L is not separable from the individual worker’s
utility function, we can still have hours of working and wage independent of A.

The external shock A only affects the employment.

In stead of using general union’s utility function, we have the more general

production function for the firm as
m=AF(H,L)-WHL — cL
Equation (3.3.1) can be written as

Gs=p0m[AF(H,L)-WHL—-cLl+(1-08)0InL+ (1 - 8)Inuw(WH,T — H)

(3.B.4)
To maximize Gg, the first order conditions for optimization are
0Gs3 B(AF, — WH — ¢) (1—-05)6 ,
oL  AF(H,L)—WHL —cL L
0G3 _ B(—HL) (1-pB)urH —0 (3.B".6)
ow  AF(H,L)—WHL—cL u
0H AF(H,L)—-WHL —cL u

Using the assumptions that the elasticity of utility with respect to income

and leisure 7,7, are constants, and 75 = g—%-ﬁ,—, Ny = g—gﬁf are constants , to solve

the equations (3.B’.5), (3.B’.6) and (3.B.7), we get
=0 O=n)mT —H g

(1=8)n —[(1—08)n, + f] s I 3 M9 H
_~A771(T_H>Eﬂ 7
W"%—HLH (3.B".9)
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cL Al@=n)nT—- H

=4 B.1
From equation (3.B’.8) , we have
H = H(B,1m1,02,M3,M4) (3.B.11)

which indicates that the hours is sticky with the external shocks, i.e. the price
shock. In contrast, equations (B.10) and (B.11) show that L is a function of A,

0,¢c,m1,M9,M3,m, and H, which can be written as
L= L<Aa cha 7717772>773>7747H)

The employment is affected by the external shocks. Furthermore, the effect of A
is ambiguous to L. If % is an increasing function of L, then the greater value of
A, the higher employment. If % is a decreasing function of L, then the greater
value of A, the lower level of employment. However by rearranging (3.B.9) and

(3.B.10),
771<T”H> C yn

ot %y+w_nﬁm%%@]H

W =

where W is also independent to the parameter A.
To sum up, the external shocks only affect employment, while the wage rate
and hours of working are sticky over the parameter A, for quite general production

function or union’s utility function.

5.3 A Comparison with Ulph & Ulph (1990)

Ulph & Ulph (1990) find that hours of work increase with the output price. By
offering a example when individual worker’s utility u = ¢ — Kh, where c is con-
sumption, we will show what Ulph & Ulph(1990) predict is only regarding to the
partial price effect on working hours by holding constant the employment effect.

However hours may be independent of the total price effect.
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Ulph & Ulph(1990) define the individual utility function u = u(c, h), where ¢
is the consumption and A is hours of working, and production function as F'(n, h).

From inverted function u(.), he yields
¢ = p(h,u)

as the total amount of compensation a worker would need to work h hours if his

utility is to be maintained as u. Given the price of the output p, the firm’s profit
is

77(11,, n, hvp) - pF(n? h) - n80<h7 U’)
Conditional on same level of utility u, the union is indifferent about A, the hours

are chosen alone by the firm to maximize the profits as specified by

G(u,n;p) =Maz m(u,n, h;p)

The first order condition for optimisation is

pEw(n,h) = ngy(h,u)

th(n7 h)/n - @h(hv ’Ll,)

which means the per capital marginal revenue product of an additional hour’s
work equals to the individual marginal rate of substitution between work and

consumption. And this can be solved to have h is a function of u, n, and p as
h = H(u,n,p) (3.C.1)

Then he concludes that hours of work increase with the price, which seems a

contradiction with our finding.
In fact, what Ulph & Ulph (1990) find that an increase in p will increase hours
of work is the partial effect from price shock. Equation (C.1) has shown that A is

also a function of n. Considered n might be affected by the price shock as well,
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if we take m into account, hours might be independent of the total price effect.
To explore the price total effect on hours, we have the following example.

Let’s assume the utility function is linear to consumption and hours of working
as
u=c— Kh
where K > 0, and u, > 0,u;, < 0. Therefore the firm’s profit function can be
written as
7 = pAn“h'™* — n(u + Kh)
As Ulph & Ulph (1990) did, the firm is setting hours alone to maximize its profit,

or
— = pAn®(1 — a)h ™ — =
o, = PAn (1—a)h nkK =0

or

h= (1 [_(O‘> - (pA)= n*= (3.C.2)

In the efficient bargaining procedure, the firm maximizes the gain from the
bargaining subject to achieving a given level of gain for the union. The problem
can be described as

maxm = pAn“h'™* —n(u+ Kh)

S

stn(u—1) > V, h= (1 };“) " (pA)

a—1
7 o«

Qe

where V is a minimum level of the union’s expected utility, which is uncon-

strained. Substitute (C.2) into the firm’s profit function, the problem can also

be written as

max ¥ = pAn*A'"% —n(u+ Kh) — A[n (u—14) — V] (3.C.3)

1

= (pA)cvng“é —nu—An(u—1a)— V|

11—

23

where g, = (152) % k¢ (152)

Qi

. The first order condition gives

on o

@’_:(A)égl(g-l)nl—é_uﬁmu_a):o (3.C.4)
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ov

Ei —n—An=20 (3.C5)
From (3.C.4), we can have
A=—1
Substitute it into (3.C.3),
W s (pA) (3.C.9)
9 (2-3) -

Equation (3.C.2) and (3.C.5) give

g () .

The solutions for n and A indicate that hours of working are sticky over the

business cycle. When the economy is booming, the price p is higher, the price
total effect on hours is zero, while the effect on employment is positive. The

firm’s profit increase with the price.

In the case of Nash bargaining, (3.C.3) can be rewritten as

max¥ = SIn [pAn®h'"~* —n(u+ Kh)] + (1= B) In[n (u— 1) — B]C.3)

I

BIn [(pA)Zlv‘gan“% — nu} +(1-=08)Inn(u-1u)—V]

l—o

1
where ¢; = (l;—f—a) « K (1’70‘) « . From the first order condition

1

ow *ﬁ[(PA)%gl @-3nF v (g -
on +n(u—ﬁ)——v

T - =0 (3.C.8)
(pA)= g1n?*~5 — nu
o B(=n) 4 (1-8)n -0 (3.C.9)

ou (pA)% gn2 s —npu  nlu—10) =V

To solve the equation (3.C.8) and (3.C.9), we can get




Combining (3.C.2),

1
l—a\= i
h:
<K> g (2-1)

Where we still can see the hours is sticky over the business cycle, and employ-
ment is positively related to the price. The higher price p, the higher level of
employment, and the lower the level of the individual worker’s utility.

The total union’s utility

n(u—1u) = ———?:AL-—————&—:T A)T-=
(u—1) Ll( 1>J (pA)

o

(1 -2Z)£11- 5)ﬁ+ﬁv gl( ; —0{1—)} B (pA)=T
B i 1T 0—ea-0.], .o
= [V + 91(2—%;)} { Y uJ (pA)

which, it can be easily shown that the total union’s utility is increasing with
the price, although the individual worker’s utility is decreased. While the firm’s

profit

T = pAn®*h'™* —n(u+ Kh)

7 o 1 —a\=~ U
; AT L K
e e=r | IR G v e
_ e & z’%Iﬂ—oz)ﬁu_
- (pA) 91( _é)} 20 — 1 /6v

where we can see the firm’s profit is positive related with the price. In other
words, when the economy is booming, the firm and union have more surplus to

share, and both of their utilities will be increased by the higher price. However
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the total price effect on hours is zero, it is sticky over the business cycle, although
Ulph & Ulph (1990) conclude that the partial effect is positive. The employment
is increasing in the boom and decreasing during the slump, and is flexible over

the business cycle.

6 Conclusion

Despite the importance of the working hours attached to trade unions, economists
have less attention to this subject than they have to the wage and employment.
However there are lots of disagreements on which policies the government should
follow to solve the employment problem. The proposal of reducing working time
is one of the controversial policies.

In the early literature most of the studies have indicated that there is union-
ism negative hours markup by their empirical finding. A well known paper by
Pencavel (1990) provides various ways of modelling the determination of hours
of work in the bargaining situation with very a general objective function, and
followed by his empirical finding that the effect of unionism on hours worked
ranges from -6.7% to -14.7%, and it varies over time. In other sorts of papers
like Calmfors (1985) and Zilibotti (1999), these studies focused on the individ-
ual worker’s utility bargaining with the firm, without too much attention on the
change of collective bargaining power. Calmfors (1985) concludes that the ef-
fect of a reduction of working time on employment is ambiguous; whilst Zilibotti
(1999) proves that a small reduction in working time always increases employ-
ment, while larger reductions reduce employment.

This study attempts to verify theoretically the presence of the union power in
the bargaining effect on hours, wage and employment. Distinguished by the bar-
gaining variables, three kinds of semiefficient and full efficient bargaining model
have been discussed in this paper. The union objective function has been defined

as not only concerned about the worker’s earning, but also the worker’s leisure
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as well as the membership of the union, which is more realitical. By increasing
the union bargaining power, all the three models have shown that it will raise
the wage rate and reduce the working hours. The employment effect varies with
the different bargaining model. In the Right-to Manage model it is negative
with union bargaining power, in the Full Efficient Bargain model, however, it is
ambiguous, which depends on the bargaining situation, the value of worker’s elas-
ticity of utility with respect to earning and leisure, and the employment weight
of union objective function. Given the same value for the parameters in all the
three models, regardless of whether the union have the power to bargain over the
working hours, the bargaining hours for the worker would be the same. It is only
concerned with the elasticity of utility with respect to leisure, bargaining power
and employment weight 6 in the union objective function.

On the other aspects I also proved that the technology and price shock will not
affect the working hours, it will only affect the employment. Higher product price,
more advanced technology will lead to higher employment without changing the
wage rate and hours of working. Given the exogenous fixed cost of each unit of
labor, the working hours are fixed as well. In other words, although it has been
assumed the labor and hours working are perfectly substitutable for each other,
even the fixed cost is more costly, it will not increase the working hours of each
worker, but the wage rate would be increased due to the union’s anticipation of
lower employment caused by expensive fixed cost.

Union workers may be rationed for their hours of working, or involuntary work
for some hours which are more than they wish. The outcome is determined by
the value of the parameters. And provided with the same value of parameters,
the wage rate and working hours would be set equal in Model 2 & 3, the em-
ployment level would be higher in Model 3 than it in Model 2. Individual utility
would be maintained at same level, while total union’s utility would be higher
in Efficient Bargaining Model, firm’s profit would be higher in (weak) Right to
Manage Model. However only hours can be ranked between Model 1 and Model
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2 & 3.
One shortcoming of this paper is that it can not be distinguished the standard

working hours and overtime hours, to see how the overtime premium affect the
working hours; another is that the exogenous fixed cost of each labor does not

vary with the number of trainees, the trainee intensity, and then the productivity.

7 Appendix

This Appendix elaborates on the deviation of some results in the text. Substitute

(1.5) into (1.4), which yields

A 11—
v = (Do - Dy(GyE LN | e
= 51[%@@ + 1]%—%
where D = 1“152 + all(laf and §; = ¢t (Dic— Dz)(Tl)—;iLT
Consequently
d_ﬂ’ _ ¢ d{(l"g)ﬁz _‘_1]&%&—1
dp ' dp
(1—a2)n 1 ga—l—
d[ 0112 2 %.l:+0 + 1} 2—1
= & e >0
As
=u(WH, T - H)

combine (1.5)
du  du(WH,T — H)

TE a3
du(Asc, T — W)

dp

Given the value of ay, @ and fixed cost ¢, the first term of utility function A;c

is a constant, thus
du du  d(T — H)

d3 ~ d(T-H) dg
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d(T — %)

ap

ug > 0, as individual’s utility is increasing with leisure time, consequently

g u2

d
o

dp
And as the sign of % equals to the sign of %
dLnI’ 0 dL n dlnu(WH, T — H)
dg Ldg dg
(9dL+ ny d(T —H)
Ldg T-H dp

_ f D 1 [
I N
! 1 d[—-—““f))”ﬂ

1—ﬂ1—a2Q:l§_)ﬂ+1 ags

o (1-8)
Al =22
A= <0
dp
and every other terms are positive as I have assumed, hence
dLnl’
z 0
dg
dr
— 0
do
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Chapter Four: An Empirical Analysis of The
Union Effect on Working Hours

1 Introduction

It has been shown in Chapter 3 that the union has a negative effect on working
hours, a positive effect on wage rate, while the employment effect is ambiguous.
Also various empirical studies have stated that union hours markups are negative.
It ranges from -0.3% to -15%, and it varies considerably by type of worker, by
industry and by occupation. The union tends to reduce the total hours of work,
standard hours and unpaid overtime hours, but it will increase the number of
paid overtime hours. Moreover hours and weeks exhibit significant procyclical
patterns. A 1% increase in unemployment rate is associated with 1.1% decline in
weeks worked, 0.6% decline in weekly wages, and 0.3% decline in weekly hours
worked. More details about hours empirical finding in the literature have been
described in Chapter 2. Many papers have used individual data to test the union
effect on hours of work. However the individual data set has not been able to
examine how the firm characteristics and the fixed cost of each unit of labor
affect hours of work. In this section an firm-level survey data of the electrical
engineering industry within UK has been used to test the union effect on hours.
Apart from that, another purpose of this paper is to study how firm size influences
hours setting. It has been widely noticed that the large firm pays a higher wage

than the small firm. However none of them have discussed the hours difference in
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the firm with different size. They have been found, in general, (i) the presence of
union will reduce total hours working about 4%; (ii) the union may play different
roles in different firm sizes and different skill levels. The large firms prefer more
hours from their worker and somehow, in contrast, the union in a large firm would
claim for a large hours reduction, especially for semi-skilled workers in the data
set.

The structure of this chapter are as follows: Section II provides the description
of the data and the regression model. Section III offers the empirical result and

interpretation. The conclusion is in Section IV.

2 The Data

The data used here is an firm-level survey data set from 1979 to 1984 from
the electrical engineering industry within U.K. Initially this survey data set was
collected under the request of the Industry and Employment Committee of the
Economics Research Council to make an independent assessment of the nature of
labor force change and its relationship to output and wages in the electrical engi-
neering industry. And these 6 years data set have been reduced to a minimum to
address the “cycle”, in order to shape the national policies towards redundancy,
youth training, and wage policy. It consists of 89 firms and 534 observations.
56 out of 89 firms have a union to represent their manual workers, 38 have a
union to represent their clerical workers. The data set has 15 continuous vari-
ables and 41 discrete variables. The Continuous Variables includes the average
number of employees, average standard hours , average overtime hours, average
earning, number of employees made redundant, total net sales, et. al. and one
variable HRW can not be identified. The Discrete Variables include the variable
for the region, the proportion of SEMI-SKILLED workers that are members of a
trade union, proportion of SEMI-SKILLED workers that are female, the dummy

variables for clerical workers and for manual workers, redundancy variables, et.
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al., and one variable NOVL can not be identified. The unemployment rate of
each region is from Economic Trends 1990 Edition.

All workers have been distinguished into 3 categories, craftsmen, semi-skilled
and clerical workers. The unionism rate of manual workers (craftsman and semi-
skill) is 64.64%, on the other hand the rate for clerical worker is 43.18%. Thus
we may conclude that the unionism rate is higher among manual workers. This
is consistent with what I drew in the Chapter 1, the manual worker is more likely
to be a union member. The following Table 4.1 summarizes the overtime hours
and total working hours for each category in each year. The total working hours
is calculated from adding overtime hours and standard hours. Since the data of
overtime hours for clerical workers is not available, I can only provide the table
for craftsmen and clerical workers.

There is a view that union wage markups are positive, for most demographic
groups the union total hours markups are negative (Perloff 1987). It can be
noticed here in general that the overtime hours and total working hours in the
union sector are less than that in the non-union sector. In 1979, Semi-skilled
workers in the non-union sector had about two hours more per week than their
counter part in the union sector. While in 1984, there was still a one hour
difference. In contrast the craftsmen in the non-union sector just worked slightly
more than in the union sector. In some years, i.e. 1979, the hours of craftsmen
in the non-union sector was about one hour more than it in the union sector,
however, in some years it may be the other way around, the union sector works
more than non-union sector, i.e. 1983.

Table 4.2 provides the means of overtime hours and Total hours for different
sectors, and it can be realized that especially for the semi-skilled worker, the non-
union sector worked significantly more than union sector, no matter in overtime
or total hours. The difference was about one hour more in union sector. Whereas
the gap was just about 0.10 for craftsman. The value of standard deviation

indicates that the dispersion of working hours for the semi-skilled in the union
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sector is smaller than that in the non-union sector, 2.51 vs 2.79 for total hours;
but for the craftsman it is higher in the union sector than in the non-union sector,
2.99 vs 2.53 for total hours. This is slightly different to Pencavel 1990 in that the
dispersion among individuals in hours and weeks worked is invariably smaller in

the union sector from his survey data.

Table 4.1: Overtime and Total hours for Craftsman and Semi-skill

Year o Conteamn_for Sewyial]_for Craftomn__for Semi-sh
Union Sector
1979 4.90 3.08 44.75 42.92
1980 4.54 2.76 44.33 42.56
1981 4.24 2.53 43.77 39.53
1982 5.00 3.64 44.02 42.66
1983 5.04 3.51 43.89 42.36
1984 4.81 2.81 43.59 41.60
Non-Union Sector
1979 6.00 5.17 45.78 44.94
1980 4.28 3.39 43.94 43.05
1981 4.11 3.44 43.50 42.83
1982 5.58 4.73 44.63 43.78
1983 4.21 3.46 43.42 42.67
1984 5.00 3.78 43.94 42.72
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Table 4.2: Average hours of Craftsman and Semi-skilled

Union Sector Non-Union Sector

Overtime Howrs 4 77 (3 (3) 4.84 (2.573)
Overtime Howrs 3 07 (2.61) 3.98 (2.861)

Total Hours 44.05 (299) 44 .17 (2525)

for Craftsman

Total Hours 492.35 (251) 43.31 (279)

for Semi-skill

* The standard deviation are in the bracket.

Some economists have shown there are some links between overtime hours
and total working hours. Blanchflower presented in 1996 that the union tends
to reduce standard hours and unpaid overtime hours but increases the number
of paid overtime hours. Also Hunt (1998) shows that the reduction of standard
hours may lead the fall of total working hours and employment. However in this
work I can not distinguish paid overtime with unpaid overtime hours, in the mean
time, the data of overtime premium is not available. The figure of total hours is
derived from adding overtime hours and standard hours. The focus this section

is how the total hours would be affected by the union .

3 Econometric Evidence

A large number of papers have used individual level data sets to analyze union
and nonunion differences in working hours, i.e. Lewis (1986) finds that the union-
nonunion differential for male workers is about -1.8%. In those papers they may
use annual hours, weekly hours or even annual weeks as dependent variables. A

influential paper by Earle & Pencavel (1990) which adopts the form as

Inh; = aX; + 0U; + ¢
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where h; is the measure of individual i’s hours of work, U; is a dummy vari-
able where the individual’s job is covered by a collective-bargaining agreement,
X, denotes other characteristics of the worker and of his job, which includes
age, schooling, marital status, amount of welfare income, dummy variables for
location, dummy variables for major occupational group, dummy variables for
industry divisions, etc.

In this work the firm level data has been used to test the union effect on hours

of work. The equation utilized here for estimation can be expressed as
Yy =c+aXy+ Zqs+cu

where subscript i runs across firms and t across time periods. The dependent
variable is the natural log of the total weekly working hours. X, represents
the explanatory variables, which includes the unemployment rate, the percentage
of this category worker, the net sale growth rate, the percentage of part time
employees, redundancy workers and new trainees. Unemployment is included as
some researchers claim the union prefers to adjust to business cycle downturn
by placing workers on temporary layoff instead of reducing their weekly hours of
work. The number of part time employees, redundancy workers and new trainees
are to catch the fixed cost of labor in the period. Other variables denote the firm
characteristics. Z; represents the dummy variables for region, for firm size and
union status, as well as the interaction of the firm size with union status. Finally
£; represents the error term. The main concern is how union status affects the
working hours. By including the interaction of union status and firm size dummy
variables, it enables to observe whether union in large firm plays different role with
the union in small firm. All the region has been divided by four parts according
to the number of observation. They are South East, South West, Westmidland
and others. Also firms have been categorized as small size firm ( for less than 300
employees), middle size firm ( between 300 to 500 employees), and large size firm

( for more than 500 employees). The firm size dummy variable indicates whether
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the individuals work more hours in the large firm apart from what we have known
that large firm pay its employee more than small firm. In order to simplify the
equation, in the interaction of union dummy with firm size dummy have only
been categorized in the firm with less than 300 employees (small size firm) or
more than 300 employees (middle & large size firm). Therefore the coeflicient
of union * firm dummy (<300 employees) would indicate the union’s influence
on hours determination in relatively small firm, and the union* firm size dummy
(3= 300 employees) indicates the influence of union in relatively large firm. Also
this simplified distinction would make the estimation more significant in terms of
the union’s hours influence. In the mean time, other firm characteristics variables
and unemployment rate denote how much effect they have on hours of working.

Accurately the union status variable has been defined as follows in the ques-
tionnaire:

Do you recognize any trade union at the level of your establishment,

Representing manual workers?

If yes, TUM=1, No, TUM=0
Representing clerical workers?

If yes, TUC=1, No, TUC=0.

The sample originally includes 6 time periods and 534 observations, as it is
supposed that the number of redundancy workers in the last period would affect
the total working hours of this period, rather than this period affects this period.
So one year lag of redundancy worker has been used as the independent variable.
Some data also are not available for some variables, TSP only pick up the interac-
tion of all these variables. In other words, TSP only uses the observations which
datas are available for all the 11 explanatory variables; otherwise it would not be
included, even it is just short for one out of the 11 explanatory variables. These
two factors have left a total of 174 observation of 5 years period available, from
1980 to 1984, for semi-skilled worker, and 218 observation of 5 years period for

craftsmen. The descriptive statistics of both the full sample (534 observations)
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and restricted sample have been summarized in Table 4.3. The value of the per-
centage of redundant workers, part time employees, overtime and total hours in
the full sample are large than their counterpart in restricted sample, especially
we notice that the mean of total number employees in full sample is significantly
large than it in the restricted sample. Therefore we may infer there are more
large firms among the lost observations. And the coefficients of dummy variable
for large firm (including the size dummy for large firm as well as its interaction

with union dummy) might be underestimated.

[ Table 4.3 insert here]

Because the effects on hours of various categories are not accounted for in
the descriptive statistics in Table 4.2, we expect that hours difference can be
attenuated in multiple regression analysis. To estimate the equation, the first
method I tried is Ordinary Least Squares for semi-skilled workers or craftsmen
with 88 firm dummies. It is shown in Table 4.4. Although the test results
are consistent with our expectation, as we mentioned before there are only 174
observations available for semi-skilled workers and 218 observations for craftsmen,
probably 88 firm dummies are too much for these observations. Therefore we
redistribute all the 88 firm dummies into 9 groups for semi-skilled and 11 groups
for craftsmen. Then I run the regression with group dummies instead of the
88 firm dummies after it has been accepted by the F test that all the firms in
every group are with the same firm specific characteristics. This has been done
separately for semi-skilled worker and craftsmen. For the sake of comparability,
all the estimators of these two methods are presented together in table 4.4.

Many studies have confirmed that unions have the effect of reducing working
hours. Blanchflower (1996) finds there is a negative union effect on working hours
in UK; Lewis(1986) shows that the union hours gap for US average is -1.8%, the

negative effects were not negligible in size. Earle and Pencavel (1990) report that
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for white male employees union and non-union hours differential is about -1.1%.

If we look at the 1st and 2nd columns of table 4.4, the OLS model for craftsmen
and semi-skilled worker with all the firm dummies, the coefficients of the union
dummy are -0.02 in the middle size firm as well as the large size firm for craftsmen,
and -0.039 in the middle size firm, -0.044 in the large size firm for semi-skill.
Compared with group dummies in the 3rd and 4th columns, we can see they are
-0.02 and -0.018 in middle and large size firms respectively for the craftsmen;
-0.038 and -0.050 for the semi-skill, which indicates that the union has a negative
effect on working hours regardless of firm size. The union will reduce about 4% (
Take the antilog and deduct 1) of total hours working in general. It is consistent
with other studies, although the effect is slightly bigger. However we have to bear
in mind that this data set is from 1979 to 1984 when there was a recessionary
period in UK.

Another interesting point we may notice is that the union in large firm and
small firm may play different roles in terms of working hours setting. From the
3rd and 4th column, the coefficients of the union effect for craftsmen are -0.02
strongly significant in the middle size firm and -0.018 not significant in the large
size firm; the coefficients of the semi-skill are -0.038 strongly significant in the
middle size firm and -0.050 significant at the 10% level as well in the large size
firm. It seems to indicate that for the different skill levels and different firm sizes,
the union’s effect is a little different, especially for the semi-skilled workers is
changing from the 3.8% reduction to the 5%, although it is not a big difference
for craftsmen except it is significant in the middle size firm but not in the large
firm. Many economists have shown that the large firm pays a higher wage than

the small firm, but none of them discuss the working hours difference.

[Table 4.4 insert here]

Besides the firm size also influences the labor’s working hours. For craftsman
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the middle size firm will increase about 1% total hours working, and the large
firm will increase about 1.2% working hours. While for the semi-skilled worker
the employee will work about 5% more in the middle size firm, and about 5.5%
more in the large firm. It may tell that the large firm prefers more working hours
from the employee, in the mean time when they are paying better than the small
firm. One possible reason that accounts for this is that in large firm, it is more
likely to use a large fixed capital, a more capital intensively production process,
the employees are thus more productive than in a small firm. Alternatively some
economists claim that, compared with small firms, large firms would provide
more on-the-job-training, or hire higher quality workers. Therefore large firms
want more hours from their employee. On the other hand, the large firm is more
likely to be unionized, from this data set, it shows, in the firms with less than
100 employees only about 3.24% have been unionized, while the unionization rate
is 48.72% in the firms with 100-300 employees, 90% with 300-500 employees, and
100% for the firm with over 500 employees. In summary, employees in large firms
would usually work for more hours than their counterparts in small firms, while
that the union tries to reduce the hours to increase the utility of its members.
Especially for the low skill level of workers, unions in large firms will claim for
more hours reduction. All the value I described above is for the model with group
dummies.

Several studies have found how unemployment rates affect the hours. Pencavel
(1990) presents that the effect of unionism on hours is greater in periods of
relatively high unemployment, that is, lower employment induces relatively more
work sharing in the unionized sector. Perloff (1987) and Pearce (1983) report
that to increase unemployment in an area should lower both union and nonunion
hours, but union hours should be more sensitive to unemployment rate. As I
mentioned before there was a business slump in the UK, the unemployment rate
soared up from 2.5% in 1970 to 10.67% in 1984. We can notice that the coefficients

of the unemployment rate in all four columns, are all negative and significant.
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A higher unemployment rate does reduce the total hours of working, although
the reduction is very small compared with firm size effect and union effect. A 1
percentage of unemployment rise will reduce about 0.25% of hours of work.

The number of part time employees, redundancy workers and new trainees
are expected to catch the effect of fixed cost of each labor in the period. We have
known from the data, in the 6 years period, the average of redundancy workers
in the union sector is about 3.8%, but is only 1.32% in the non-union sector.
This figure is consistent with Freeman (1984) that layoff rates are two to four
times higher in the union than in the nonunion sector, and union workers are 50
to 60 percent more likely to be on temporary-layoff unemployment as a result.
Also Blanchflower (1996) and Medoff (1979) indicate that part time work is less
prevalent in the union sector than in the nonunion sector, and the union prefers
to adjust to a business cycle downturn by placing workers on temporary layoff
instead of reducing their weekly hours of work. The firm has to offer the training
cost, or firing cost to each of the new arrivers or leavers. The big number of new
trainees, redundancy workers and part time employees is associated with a large
amount of fixed cost.

However from the estimators in the regression with group dummies, they
show that more part time employees lead to less total hours of working; more
redundancy worker in last period lead to more hours of working in this period.
A 1% of part time employees rise for craftsman will reduce about 0.17% total
hours working; 1% of redundancy workers in the last period rise will increase
about 0.032% total hours working. For semi-skilled workers, a 1% of increase of
the part time employees will reduce 0.20% hours work; and a 1% of increase of
the redundancy workers in last period will increase about 0.032% hours work.
Although the estimators of redundancy workers are not as significant as those
of part time employees, they are very consistent with these two skill levels.
Unfortunately the impact of new trainees is ambiguous. It was a positive effect

on craftsmen, more new trainees more working hours, while it has a negative
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effect on semi-skilled workers, but none of them are statistically significant.

The impact of Net sale growth has the significant positive effect on hours. 1%
of sale growth may lift about 0.05% working hours up both to the craftsmen and
semi-skilled worker. In fact that is consistent with what we expect; if the firm
sells more products, it would ask the employees to work for more hours .

Stewart (1997) studies the relationship between the proportion of workforce
and wage. He shows in his equation that in the nonunion sector the average pay
of skilled workers is lower, the greater the proportion of the manual workforce
they are, but this effect is absent in the union sector. In our equation it tells
that there is another relationship between the proportion of workforce and the
working hours. In the craftsman equation the estimator of percentage is -0.01,
which means that high proportion of craftsman will depress the working hours,
but this effect is not significant. In the semi-skilled equation, the influence is
significant negative, 1% of semi-skilled worker rise would reduce 0.08% of working
hours. This has been proved in our theoretical model, the union which has a
high proportion of workforce normally should have high bargaining power. The
high bargaining power, the lower hours of work.

Another regression has been run afterwards which also includes the Log weekly
wage rate as an explanatory variable, the result which comes out is very similar
to what I presented above. The coefficient of the weekly wage is trivial positive,
but not significant.

In order to extend the data set, I combine the data for craftsmen and semi-
skilled workers together in one equation to retest the confidence of our regression
with the same 88 firm dummy variables. On the one hand, I extend the data
set to 308 observations available, on the other hand, the number of explanatory

variables also are increased . The result is shown in Table 4.5.

[Table 4.5 insert here]
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In columns 2 and 3, the regression is run with firm size dummies for middle
size and large size. While Columns 4 and 5 are the regressions which combine
the middle size with large size, ( if this firm has more than 300 employees, it
equals to 1; otherwise 0 ); create the union dummy for small firm and large firm,
(if there is a union, it equals to 1, otherwise 0 ). Compared with Table 4.3, the
coefficients in this Table are the average for the Craftsmen and Semi-Skilled, in
column 2, most of the signs are still the same as Table 4.3, although some may
not be significant, except the coefficient of the percentage of the labor force. It is
positive in Table 4.4, but they are negative in Table 4.3. The coefficient for the
middle sized firm is 0.024 ( 0.61), and for the large sized firm is 0.024 ( 0.51). The
combining coefficient of the firm size dummy is 0.018 ( 1.16), and the large sized
firm would prefer its employee to work for more hours, although the coefficient

is still not significant.

4 Conclusion

This analysis intends to offer empirical evidence of the union bargaining effect
on hours of work. By using the firm level data set for the electrical engineering
industry from 1979 to 1984 across U.K., the evidence is found that the union
has a negative effect on working hours. In general the union reduce about 4% of
total hours working for the semi-skilled, and about 2% for the craftsmen, which is
slightly bigger than Lewis (1986)’s 1.8%, and a little less than Pencavel(1990)’s
6.7%. Furthermore, I found that the unions in different firm sizes may play
different roles to different kinds of workers in terms of hours setting, for semi-
skilled workers in middle size firms, workers in the union sector will work about
3.8% less than their counterparts in the nonunion sector. However in large size
firms the hours difference between these two parts is 5%; whilst for the craftsman
the effect for middle size and large size firm are nearly the same, one is 2%, and

another is 1.8%. The possible reason which accounts for this is that in the large
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firm, it is more likely to use large fixed capital, and a more capital intensively
production process, the employees are thus more productive than in small firm.
Alternatively some economists claim that large firms would provide more on-the-
job-training or have hired higher quality worker than it in small firms. Hence
the employees in large firm have been asked to work for more hours. While
unions would claim for hours reduction in order to increase its member’s utility,

especially for the low skill level of work in large firm.

5 Appendix

1. Average Number of Employees should include all persons on the payroll on
average during each period.

2. Part Time Employees are defined as those who work less than 21 hours per
week.

3. Number of Employees Leaving include those leaving due to retirement,
redundancy or any other reason.

4. The total working hours is obtained by adding overtime hours and standard
hours; and the Average Overtime Hours and Standard Hours is for a typical week.

5. Firm size dummy is categorized as small firm (<300 employees), middle
size firm ( 300 — 500 employees) and large firm ( > 500 employees).

6. Union dummy is defined as: If you recognize there is a trade union represent
manual workers/clerical workers at the level of your establishment, TUM / TUC
= 1, otherwise TUM / TUC = 0.

7. Percentage of Semi-Skill/Craftsman is defined as the number of Semi-skilled
worker /Craftsman divided by the total number of employees.

8. Percentage of Part Time/Laid Off in last period/New Trainees is defined
as the number of Part TIme/Laid Off/New Trainee divied by the total number

of employees.

9. Sal Growth is defined as (Sales - Sales(-1))/Sales(-1).
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Table 4.3 Mean and Standard Deviation of the Full Sample and the Restricted

Sample

Restricted Sample

Full Samp]e Craftsman
Total No. 388.43 (490.06) 340.63 (304.32)

of Employees

Percentage of 4.99% 013) 3.76% (008)

Re dun[d(_%nf.sf (
Facentage o 4.09% (0.07)  3.56% (0.05)
Percentage of 0.74% (001) 0.8% (002)

New Trainee

Restricted Sample
Semi-Skilled

336.27 (327.07)
2.87% (0.07)
2.65% (0.03)
0.69% (0.01)

Sales Growth 0.12 (1.23) 0.089 (0.17) 0.094 (0.21)

Percentage of 0.21 (0.19) 0.22 (0.19)

Soomisime 042 (0.26) 0.43 (0.26)
vrtime Howrs =4 8y (2.84) 4.69 (2.71)

Oyttt 399 (2.67) 3.13 (2.60)

Tg"fgﬁmg;f;”‘ 44.02 (2.91) 43.81 (2.77)

Semisile 4245 (2.61) 42,27 (2.52)

* Standard Deviation are in the bracket.



Table 4.4: FEstimate of hours of work in UK FElectrical Engineering Company

Ln Total Hours

Tn Total Hours

Ln Total Hours

Ln Total Hours

Semi-Skill with Firm dummies

Craftsman with Firm dummies

Semi-Skill with group dummies

Craftsman with group dummies

Constant 3.778  (189.43) 3.766  (175.94) 3.777  (364.44) 3.766  (357.91)
BT e 0.041  (1.229) 0.128  (0.39) 0.050 (1.80) 0.010  (0.69)

Flrn Sigo Juminy2 0.045 (1.23) 0.010  (0.29) 0.056 (1.92) 0012  (0.73)

ld)—og-b—”ﬂ* Union -0.039 (-2.19) -0.020  (-1.25) -0.038 (-5.73) -0.020  (-3.56)
Lo Sue Ui+ Union -0.044  (-1.14) -0.020  (-0.52) -0.050 (-1.77) 0.018  (-1.22)

Cg e -0.075  (-2.08) -0.079 (-8.03)

Ot -0.97E-03 (-0.04) 0010 (-0.89)
Unem. Rate -0.25E-02 (-2.55) -0.28E-02 (-3.02) -0.25E-02 (-3.24) -0.25E-02 (-3.62)

Sales Growth 0.051  (3.74) 0.056 (3.61) 0.053  (4.83) 0.054  (4.69)

T e comploe 0.237 (-1.39) 0203 (-1.68) 0198 (-2.32) 018 (-3.92)
T e 0.036  (0.84) 0.025 (0.74) 0.032 (0.95) 0.033 (1.57)
Lot of -0.179  (-0.42) 0.25 (1.15) -0.197  (-0.94) 0.24 (1.70)
LM. het. test 0.01 1.19 0.72E-02 1.18

D-W Value 1.48 1.65 1.39 1.57

R? 0.80 0.84 0.81 0.84

No. Obser. 174 218 174 218

* T.values are in the bracket.



Table 4.5: Estimates of Ln Total Working Hours with combining Semi-Skilled
and Craftsman

Variables coefficient t-value coefficient t-value
constant 3.73 161.896 3.73 166.40
Firm Size Dummy: 300-500 employees 0.024 0.61

Firm Size Dummy: 500+ employees 0.024 0.51

Firm Size Dummy: 3004 employees 0.018 1.16
Firm Size Dummy( <300 Employees)* Union -0.03 -1.47

Firm Size Dummy (>300 Employees)*Union -0.036 -0.82

Union Dummy -0.03 -1.53
Percentage of Craftsman or Semi-Skilled 0.079 6.71 0.079 6.74
Unemployment Rate -.26E-02  -2.15 -0.26E-02 -2.24
Net Sale Growth Rate 0.064 3.32 0.064 3.34
Percentage of Part Time employees -0.22 -1.10 -0.23 -1.16
Percentage of Redundancy Worker of Last Period 0.02 0.40 0.019 0.39
Percentage of New Trainees -0.054 -0.11 -0.74 -0.16
LM het. test 0.046 0.47

D-W Value 1.00 1.00

R-squared 0.65 0.65

No. of Observation 308 308




Chapter Five: Union and Firm Size Effects on
Wage Rate

1 Abstract

In the literature both unions and firm size have been found to influence wage
rates. Furthermore if firm size is included as an explanatory variable in the wage
regression, the union effect is reduced. Using an firm panel data set which covers
a recession period within UK electrical engineering industry, the size effect is
shown to differ in the union and non-union sectors. In the union sector, the
influence of size on wages is negligible or even negative. However in the non-
union sector, wages increase with firm size for manual workers. The union wage
differential is also found to be larger during the recessionary phase of our sample.
Regardless of the union status, the size effect on wages is in line with monitoring
cost theory. The occupation is more difficult to supervise, the size effect would
be more stronger. Decomposing union and non-union wage differential, I find
that various factors have contributed differently to it, unemployment is one of the
most significant factors. However this wage differential is mainly caused by the
“price difference”, which denotes there exist different wage rates in union and

non-union sector given same firm characteristics.
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2 Introduction

There is much evidence that unionized workers tend to earn more than non-
unionized members, ceteris paribus, i.e. Lewis (1986), Freeman & Medoff (1984),
Blanchflower (1990), Stewart (1987). In general, the positive union wage mark-
up ranges from 3% to 20%, and it varies with the period, region, occupation and
gender. Whereas in some cases, i.e. Ashenfelter (1978), Wabe & Leech (1978),
they find there may exist a negative union wage effect. Moreover the union wage
appears to be rigid over the business cycle, while the non-union wage is procyclic,
e.g. Raisian (1979), Pearce (1983), Freeman & Medoff (1984). So it results that
a union wage mark-up appears to decline during inflationary periods and to rise
during recessions. Also firm size has been widely noticed to have an effect on
wage rates: large employers pay their employees more than small employers. Oi
(1983), Miller (1996), Brown (1989) Barron & Black (1987) conclude that hourly
wage rate is positively related to both firm and establishment size. The estimates
reported by Barron & Black (1987) are typical of these studies and suggest that
a 100% increase in employer size is associated with an approximate 2.8% increase
in the starting wage and an approximate 1.5% increase in the wage after 2 years.

A few studies have provided explanations for why large firms tend to pay
higher wages than small firms? Brown (1989) considers six explanations: higher
quality workers, inferior working conditions, more use of high wages to forestall
unionization, more ability to pay, facing smaller pools of applicants relative to
vacancies, and less able to monitor their workers. Hamermesh (1993) argues that
the larger firm is facing lower input price, and is therefore in a better position to
adopt new technology. So the large firm is often associated with a faster work
pace raising labor productivity and hence wage rate.

Wages not only relates to both unionization and firm size, there is also a direct

link between firm size and unionization. The larger the firm, the more likely it
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is to be highly unionized.” Very few papers have studied the relationship among
these three factors. For instance, Miller & Mulvey (1996), Pearce (1990) find from
their individual level data sets that union/non-union wage differential is reduced
if it includes firm size as an explanatory variable in the wage regression. And
Green, Machin and Manning (1992) find the weak size-wage relationship in the
union sector, but strong in the non-union sector, and conclude that the dynamic
monopsony model is the explanation of this phenomenon. Some further questions
arise: 1) In a single industry establishment panel data set, will it remain true
that unionization and firm size both influence wage rate? 2) Is union influence
on wage rate constant over the business cycle? 3) Does the firm size effect vary
with union status? 4) What accounts for the union wage differential? Possibly
what is the trend over different periods?

In this paper I include the firm size effect in the wage regression and will be
investigating empirically the union influence over wage rate. Some economists,
i.e. Krueger (1993), Dunne and Schmitz (1995), find that the firms and indus-
tries which adopt new technologies are profitable, and the employees associated
with new technologies are more productive, therefore the wages may represent
this surplus to be higher. The control of using the observations within a single
industry helps me to rule out the technology hypothesis on labor productivity. As
this data set covers the period when UK was confronted with an economic slump,
the union influence on wage over the business cycle can be tested. The structure
of this study is organized as follows. Section I provides the whole background of
the union and firm size effect on wage rate, as well as several possible explana-
tions for the firm size wage effect from recent literature. Section II presents the
regression model over the whole sample, union sector and nonunion sector respec-
tively for craftsmen, semi-skilled and clerical workers to analyze those effects. In

the section III and IV we shed some light on the level decomposition to explain

"See Miller and Mulvey (1996)
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the source of the union wage differential by splitting into the “price difference”
and “observed firm’s characteristics difference”, and trend decomposition to an-
alyze how the wage differential changes between different periods. We draw the

conclusion in section V.

3  Background

3.1 Union and Wage Rate

As we indicated in Chapter T'wo, there are two kinds of union bargaining models
in common use: the Right to Manage model and the Efficient Bargain model.
These models differ according to whether the union is bargaining with the firm
over employment levels or as well as wage rate. In both models, unions increase
the wage rate above the competitive level. In general the positive mark-up have
been found to range from 3% to 20%, and varies with the period, region and
occupation.

Also Lewis (1963), Mellow (1981) and Wunnava (1991) find that the union
wage premium is counter-cyclical. Even during the period of slump, while the
nonunionized firm pay lower wage rates, the union wage rate is still rigid. There
are several explanation accounts for the union wage rigidity. Wachter (1986)
denotes that high transaction costs and labor legislation governing collective bar-
gaining force the employer to agree the long-term contracts, and it caused the
existence of union wage rigidity. Freeman (1984) and Medoff (1979) show that
unionized firms rely on the temporary layoffs rather than the wage reduction,
as the senior employees have the more powerful influence on union policies. In
most cases, junior workers suffer the temporary layoffs, while the union wage
holds steady. Vroman (1989) provides another explanation that unions offer the
employer an inherent employee monitoring system to compensate their members,

however, nonunion firms pay an incentive wage to encourage their employees to
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work more efficiently. When the economy is in contraction, nonunion workers
work hard to avoid losing their jobs, therefore, the employer has less incentive to
pay them the efficiency wage. While union workers are covered by the rigid long
term contract, they still maintain their wage level.

The union is also likely to affect the overall distribution of earnings, and re-
duce the wage dispersion. Freeman (1981) (1984), Lemieux (1998) suggest that
the union is associated with lower wage dispersion. By using a individual data set,
and the standard deviation of the log wage as the measure of dispersion, Freeman
found that the standard deviation of the log wage are 0.29 and 0.35 among union
workers in manufacturing and nonmanufacturing, respectively, compared with
0.40 and 0.45 among nonunion workers. One potential route is to standardize the
rate of pay. It reduces the dispersion by permitting less individual variation in
wages for workers with similar years of seniority, and restricts the firm from dif-
ferentiating among workers. A wage rate or range of rates is established for given
jobs, rather than for individuals. Also the number of pay categories is limited
by the collective bargaining agreements. This finding is supported by empirical
evidence of a standard log earning regression for separate union and nonunion sec-
tor, and conclusions can be drawn that the difference in wage dispersion between
the union and nonunion sectors are attributable to three sources: differences in
characteristics between union and nonunion workers; differences in earnings func-
tion parameters between the union and nonunion sectors; and differences in the

variation of the residual in the two sectors.

3.2 Firm Size and Wage Rate

While there is a union wage gap, much evidence shows there also exists a firm
size wage gap: big firms pay their employees high wage rates than their counter-
parts in small firm. Mellow (1982), Brown (1990) conclude from their CPS data

that hourly earning were positively related to both firm and establishment size.
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Furthermore, Brown indicated that the size-wage premium of 35% was of similar
magnitude to the 36% wage gap for men and women, and exceeded the wage gap
of 29% for union over nonunion workers and 14% for white over black employees.

Several explanations have been provided to the size effect on wage rate.

3.2.1 Labor quality explanation

The theory of the labor quality explanation says that big firms hire high quality
workers. Why? One of the possible reasons is by Oi (1983). He suggests that
larger firms prefer high quality labor because of greater monitoring cost. In big
firm, it is difficult to observe the employee’s performance, and especially for some
occupation employees, their work is very difficult to evaluate. Thus it induced the
employer to choose a production method to economize their total input relative
to the output. Assume that each entrepreneur has fixed endowment time o to
divide between management and supervision. If each worker needs h units of
time for supervision, then the time available for management is H = H — hN.

The efficient management time is given by
T =)H = \H — hN)

where A is a parameter that converts the non-supervisory time into manage-

ment time, and output is a function of labor and management input,
Q= f(N,T) = f(N,\(H — hN))

M workers with quality u can be combined to N = uM efficiency units of
labor services, and wages is an increasing function of quality u. W = W(u).
The firm now is to maximize its profit along both a numbers margin as well as a

quality margin. Equilibrium satisfies two conditions:
Puf, = W(u)+96
W) = [W(u)+6]/u
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Where P is the price level, and 6 is the implicit cost of supervision occasioned
by the division of time from management to monitoring labor.

Thus a positive correlation between firm size and wage is generated by match-
ing high-A entrepreneurs with high-u employees.

Shapiro & Stiglitz (1984) and Green, Machin & Manning (1996) describe that
in the large firm, workers have a low probability of being caught shirking, the
firm hence pays his employee a high wage premium, and encourages the worker

to put more effort in return. Assume that effort e is a function of W,
e=e(W) with /(W) >0

. The total labor input V , N = eM, and it is minimized when the elasticity of

effort with respect to the wage equal to unity,
We'(W)/e=1

If W = W(e) is the inverse of e(W), cost is at a minimum when the marginal

cost of effort is equal to unity,

Moore (1911) and Hamermesh (1980) provided another explanation that be-
cause of the use of large fixed capital in larger firms, the more efficient workers
are more valuable to the large than to the small firm. More capable workers
are surely more attracted and retained in larger firms as they can provide them
with more opportunities, better organization and large capital. Thus the higher
wage of a large employer may be due to the difference in labor quality, the people

working for a larger firm would earn no more than they would elsewhere.

3.2.2 Compensating differential explanation

The compensating differential explained that the higher wage rate in the larger

firm is the compensation of the worse working condition there, as work in the
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large establishment seems to be more the impersonal or unpleasant environment.
Workers may have less idle time, accept more responsibility, or it may be more
noisy, working on line with less freedom. In a competitive market it has to be
compensated by the high wage rate or their fringe benefit. However, Brown and
Medoff (1989) test this theory by 1973-77 QES data. They include variables like
weekly hours, dummy variables indicating dangerous or unhealthy conditions on
the job, variables giving commuting time, and so forth. The finding is contra-
dictary to the theory that the direct information on the job’s condition can only
explain very little of the size-wage effect. Furthermore they questioned whether
there is any persuasive evidence that working conditions are really worse in large
establishments. Out of 42 job characteristic variables in the data set only 21

showed there is negative relationship between good characteristics and establish-

ment size

3.2.3 Rent sharing explanation

Large firms have greater market power or face a lower “price” for non-labor
inputs, produce a greater ability to pay higher wage rates. In large firms they
use a more capital intensive production process, and demand more equipment,
capital, hence they have more favorable credit terms, lower interest rates, seller,
communication services and insurance offer volume discount. Also it is possible
that large firms have less elastic product demand curves, and greater potential
profits to share with their workers. Oi and Idson (1999) state there are at least
three factors to be countered for positive relationships between the firm size and
the surplus of revenues over labor costs : (1) lower price for non-labor inputs (2)
greater market power (3) larger overhead cost to amortize sunk cost for capital
and a firm-specific work force.

Dunne and Schmitz (1995) find that the incidence of establishments adopt-

ing new technologies rose from 7.9% for plants with less than 100 employees to
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85.4% for those with 500 or more workers. Wages were positively related to both
firm size and technology use. This can be explained in part by the fact that
larger and older firms have the higher relative demand for capital, especially new
equipment, therefore confront lower ”price” for non labor inputs. Domes et al.
(1997) assemble some data supporting that the older and larger firms happened
to have more skilled employees and were hence better situated to adopt the new
innovations.

In more detail Hildreth and Oswald (1997) show, from their estimation of the
Nash bargaining model, wages and profit per employee are positively related. In
a modified model (i.e. one with frictions), in the short run there is comovement
between wages and profit, and in the long run, it does not exist. However in
the strict competitive model, there is no positive correlation between profits and
wages.

Some papers argue that in the large firm job tenure is longer, and quit rate
is lower. It may be because it is easy to move from one assignment to another
within the firm, more promotion opportunity. Or it may be the small firms always
provide general training, but large firms provide specific training. Therefore the
two wage-tenure profiles have similar slopes, but one is growing faster in the
large firm. Usually large firms also give their employees more on-the-job training.
Meanwhile there are also other explanations for the size wage effect, for instance,
forestall unionization, less applicants relative to the vacancies, and so forth.

Given the union effect as well as the firm size effect on the wage rate, it is also
well known that firm size has the strong relationship with unionism, the larger
the firm, the more likely to be unionized. Miller and Mulvey (1996) denote that
there is a positive monotonic relationship between the union density rates and
the firm size. In fact, in our establishment level survey data set, (more details
about this data set will be presented in the following section), it also shows, for
the manual worker, 32% of the firms with less than 100 employees have been

unionized, compared with 49% of the firm with 100-300 employees and 90% of
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the firm with 300-500 employees. In the firm for more than 500 employees, 100%
have been unionized. So the question arose, is it due to the union effect or
firm size effect which play the role on wage raising? Alternatively both of them
have the strong effect on the wage rate. Miller and Mulvey (1996) find that
when the firm size is included as a regressor, the estimated union/nonunion wage
differential falls from around 9 percent to around 2 percent. The following model
-the Monopsony Model, addressed an interesting idea that the firm size effect on
wage is determined by an indicator which measures the competitiveness of labor
market. In the union sector, the effect is weaker, and in the non-union sector

there is significant positive relationship.

3.2.4 Monopsony model

In this section we consider the interesting model from Green, Machin and Man-
ning (1996). The model is also analyzed by Burdett and Mortensen (1989).
Assume the number of workers is M, an employed worker has productivity p,
and an unemployed worker has the benefit b. The employed worker quit the job
with exogenous probability ¢ and all workers, no matter whether being employed
or unemployed, get the job offer with probability &, which is random draw from
the firm. Unemployed people always accept the job offer, and employed persons
only accept the offer with the wage higher than his current.

First Burdett-Mortensen proved in this model that there is a unique equi-
librium and a positive relationship w(L) between wage and the firm size. In
equilibrium the flows out of unemployment AU must equal flows into unemploy-

ment ¢(M — U), we can have kU = q(M — U),
U=qM/(qg+k) (5.1)
In the mean time quits from the firm must equal recruits to the firm,
g+ k(1 — G(L)|L = kU + kXktzg(x) (5.2)
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where G(L) is the distribution function of firm size at the interval [L L]

From (5.2) we could have the size of the smallest firm, and L will be given as
L=FkU/(qg+k) =keM/(q+ k)? (5.3)

Assume that in steady-state equilibrium, the profit of the firm ITy would be
constant across all the firm, and there is no fixed cost, hence we have

(p —w(L))L =1

then

w(l) =p—1/L (5.4)

[Ty can be worked out by considering the profits of the smallest firm. Employ-
ment is given as (3) and the lowest wage equals unemployment benefit b, hence
IIo=(p—b)L.

combining (5.3) and (5.4) ,
_oM
(1+¢)’L

where ¢ = ¢/k. It shows that firm size and wage relationship depends on the

w(L) =p— (p—Db) (5.5)

parameter ¢. It changes from group to group. Burdett-Mortensen argued that
the ¢ is a indicator of the competitiveness of the labor market. It is reasonab
to assume ¢ < 1, otherwise ¢ > K, which may imply that unemployment rate
would exceed 50%. Therefore the elasticity of wages with respect to firm size in
increasing with ¢.For instance, the female workers may have a higher quit rate ¢
and lower probability k£ to get another job offer due to the childcare or domestic
responsibilities, we might expect the wage-size relationship to be stronger for
women, and the labor market for women is more monopsonistic.

Furthermore Green, Machin and Manning argue that if wage rate is bargained
by the union, and the wage rate is set high enough, employment will be deter-
mined by labor demand, not labor supply, hence it would not be a significant
relationship between wage and firm size in the union sector, on the contrast to

the nonunion sector, the relationship would be positive. This can be seen as
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Figure 5.1. Supported by the estimates of different wage equations for union
and non-union workers, men and women using BSAS, GHS and WIRS data, the
finding is consistent with the estimation.

So far we have summarized the union and firm size effect on wage rate, and
some possible explanations in the literature. In the next section we are going
to explore the work by combining these two effects in the same regression, and
also the firm size effect in the union and non-union sector respectively with our
establishment survey data within one industry.

[Figure 5.1 insert here]

4 Data and Regression Models

To assess the relationship between the union coverage, firm size and wages, the
data set we used is an firm level survey, which consists of 89 firms from across
the UK within the electrical engineering industry for 6 years from 1979 to 1984.
In this data set there are about 27% firms which have the employees less than
100, about 28% firms which have employees between 100 to 300, and 45% firm
have more than 300 employees. ® 32% of small firms ( with <100 employees )
have unions to represent their manual worker, 18% have unions to represent their
clerical worker; in middle sized firm (with 100-300 employees), the unionization
rates are 49% for manual workers and 21% for clerical workers; in a large firm
( with >300 employees) they are 96% and 73% respectively. This result clearly
infers that the large is the firm, the more likely it is to be unionized.

The main difference of this paper, in contrast to other work, is that it is
controlled within the same industry, for all the firms use more or less the same
technology. Also the firm level data provides information on industry and firm

characteristics, which individual data set usually do not. Therefore we can find

8The number of employees in the firm is variable with year, i.e. in some firms might be less

than 100 in this year, and more than 100 in the following year.

126



whether it is the firm size, union status or other firm specific characteristics
that affect the wage rate, having excluded the technology effect. As it has been
indicated in the literature that even for the same quality workers, if they work in
different firm may lead to different productivity due to the larger firm in better
situations to adopt new technologies. Thus the hypothesis that the large firm
pays their worker at a higher wage rate is not because of the firm-size effect, it is
because the higher productivity in large firm compared with the same worker in
small firm, can be ruled out from our regression.

Another advantage of our data set is that it covers a period in which for
some years the UK is confronted with an economic slump, so the data is able to
capture the effect of business cycle. We have found in literature that the union
seems to increase wage rate, and the union wage premium is counter-cyclical. We
are intending to test whether the union is playing different role during different
business year. Furthermore, unionism is significantly related to the firm size.
There is sizeable literature that has shown that the large firm is more likely to
be highly unionized, which this data set also reveals. By examining the firm size
effect in union sector and nonunion sector separately, we are able to explore the
size and union effect on wage rate.

In most of the union literature, the union effect on wages is measured by
an exogenous dummy variable whether the individual worker is a member of a
union or bargaining unit, or covered by union bargaining. A few studies have
tried to treat the union status variable as endogenous by estimating a system of
equations consisting of at least an equation or equations that determine union
status and a wage equation. Lewis (1982) believes, from the practical point of
view of estimating the mean wage gap in the work force, that the simultaneous

equations estimates are considerably less reliable than OLS counterparts.

127



4.1 The equation and the definitions of variables

To carry out the analysis, in this paper I will follow the traditional approach and

treat union status as exogenous. The equation we estimated has the form

InYit = C+ «a;SizeDmmy;; + a;RATIO;; -+ as RUNEMP;
+CL4RUNEMP(—1)1'7§ + as GSAth + ClgPPﬂt
-|~a7PTRAINn + (ISPREDit + ,BtYEARt

—|—5101 + €4 (56)

where LnY}; is the natural logarithm of average weekly earnings in firm i at
time t, C is constant, and ¢, is the error term, which is assumed with standard
normal distribution. «;, §; and §; are the coefficients of the explanatory variables.

I will now define the variables used in the regression model.

Size Dummy: (0,1) firm size dummy for the firm which has more than 100
employees, as it shows in the literature, the large firms pay a higher wage rate to
their employees for the reasons we have provided.

RATIO: the percentage of this skill level worker, the number of craftsmen,
semi-skilled and clerical workers divided by the total employees. A few studies
have indicated that, i.e. Stewart (1997), in the nonunion sector, the greater pro-
portion of the manual workerforce, the lower average pay of the manual workers.
However this effect is absent in the union sector.

RUNEMP is the regional unemployment rate divided by national unemploy-
ment rate, and RUNEMP(-1) is the one year lag of RUNEMP. This is the in-
dicator of regional labor market condition. It has been found that the regional
unemployment rate usually has a negative relation with the wage rate, as the
employers have less incentive to pay higher wage rate when they face a large
pool of labor supply. Also many economists, i.e. Layard and Nickell (1986), esti-
mate the unemployment elasticity of real wages to be approximately -0.06. And

Christofides & Oswald (1992) find that real wage is a decreasing function of the
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level of regional unemployment, as high unemployment in the local labor market
may weaken the union’s relative bargaining power and tends to depress the wage.

GSAL, which is yielded by [Sal — Sal(—1)] /Sal(—1) , where Sal is the sales
of this year, and Sal (-1) is the sales of last year. Sales Growth is the net sales
growth rate to measure whether the firm has more ability to pay, as Christofides
& Oswald (1992), Hildreth & Oswald (1997) have found that the real wage is an
increasing function of the level of past profitability of this firm. Union bargaining
can be seen as a bargain over how total industry’s rents can be divided. A large
surplus tends to raise the level of pay.

The percentage of part time employees, the percentage of new trainees, and
the percentage of redundant employees, which are calculated from the number
of part time employees, new trainees, and redundants divided by the total num-
ber of employees. Many studies have confirmed, i.e. Blanchflower (1996), Free-
man(1984), that part time work is less prevalent in the union sector than in the
nonunion sector, and the union prefers to adjust to a business cycle downturn
by placing workers on temporary layoff instead of reducing their weekly hours of
work. This also indicates the fixed cost of the firm during the period. obviously
more part time employees, more new trainees and more redundant workers would
increase the firm’s hiring, firing and training cost.

G; is defined as group dummy, which group firm i supposed to be in. The
89 firms have been divided into different groups, each group gathers the similar
specific firms. There are 5 and 8 groups for craftsmen in the union and the
non-union sector; 7 and 6 groups for semi-skilled worker in the union and the
non-union sector; and 8 groups for clerical worker in both the union and the

non-union sector. These have been accepted by the F test that the restriction is

valid.
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4.2 FEconometric Estimates 1: Regression in the union

and non-union sector respectively

In order to test wage profile separately in the union and nonunion sectors, I
run equation 5.6 for these three skill groups in the union and nonunion sector
respectively. As we only have 534 observations in the data set, it seems not enough
for adding 89 firm specific dummy variables. Therefore we estimated the equation
with dummies for groups of firms, which gathered the similar specific firms in the
same group, and all these have been accepted by F test that the restriction is
valid. The regression is estimated separately for the craftsmen, semi- skilled and
clerical workers. In the craftsman wage equation, firms have been divided into
5 groups in the union sector, and 8 groups in the non-union sector; The semi-
skilled have been divided into 7 and 6 in the union and non-union sectors; and
for clerical workers are in 8 groups in both the union and non-union sectors. The
method has been used is OLS, and result is presented in the following table. TSP
only picks up the observation which datas are available for all the explanatory
variables. In other words those observations which datas are available for all the
13 explanatory variables are being used; otherwise it would not be included, even
it is just short for one out of the 13 explanatory variables. Therefore there are
only 254 observations for craftsmen (166 in union sector, 88 in nonunion sector),
207 for the semi-skilled ( 134 in the union sector, 73 in the nonunion sector)
and 205 for clerical workers (91 in the union sector, and 114 in the nonunion
sector) rather than 534. The descriptive statistics of both the full sample (534
observations) and restricted sample have been summarized in Table 5.1. We
would notice the total number of employees is large in the full sample than it
in the restricted samples, which indicate there are more large firms in the lost
observations. We can also find the value of percentage of part time worker, new
trainees and redundents are slightly large than it in the counterpart. Therefore

we may expect the coefficients of firm size dummy possibly underestimated.

130



[Table 5.1 Insert here]

The econometric estimates result has been presented in table 5.2.

[Table 5.2 Insert here]

From Table 5.2 we can find that the wages in the base year 1979 (the constant
term ) are higher in the union sector than it in the nonunion sector. It is just
slightly higher for craftsman 4.67 in the union sector vs 4.63 in the nonunion
sector, while it is much higher for clerical workers in the union sector 4.52 than
it in the nonunion sector 4.15. Moreover wages are increasing significantly with
each year for both the union and nonunion sectors, which are increasing from
about 12% in 1979/1980 to about 42% in 1979/1984. So wage levels are raising
steadily over the six years. While wage profile in the union sector is steeper
than it in the nonunion sector. The percentage increased every year in the union
sector is higher than it in the nonunion sector, especially during 1981 and1982 in
which the UK was confronted by a recession. The average increase of the period
in the union sector, for craftsmen is about 8.2% more than it in the nonunion
sector, and for semi-skilled is about 3.2% more and it is about 3.4% for clerical.
Given the same characteristics, the union wage rate is consistently higher than
the nonunion wage throughout the period. Table 5.3 provides the data of GDP,
Engineering sales, Unemployment rate and the difference of year coefficients A (
coefficient of year in union sector minus its counterpart in nonunion sector).

[Table 5.3 Insert here]

We can notice that during that period, the UK economy was facing a slump.
The GDP dropped by about 2.60% and 1.47% respectively in 1980 and 1981 com-
pared with the year before. While the engineering sector lagged behind the whole
economy. From the data of the engineering sales, it hits the lowest recession in
1981, 1982 and 1983, then starts to climb up in 1984. The unemployment rate
was getting higher from 1981. It soared from 5.18% in 1980 to 9.73% in 1981,
till 1983’s 12.83% and 1984’s 12.7%. The biggest wage gap in 1981 and 1982 for

all three groups indicates that the union wage is sticky across the time period,
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whereas the nonunion wage is confronted with the recession, the employer is re-
ducing his employees wage rate, labor demand, therefore the union and nonunion
wage gap is higher during the recession. More tests will be done upon whether
union effect on wage rate is significantly higher during recession period.

Firm size effect on wage rate behaves quite differently in union and nonunion
sector. The size dummies in the union sector are all with negative signs. It is -0.08
(-4.41) for craftsman, -0.005 (-0.27) for semi-skilled, and -0.16 (-2.45) for clerical
worker. T- values are in brackets. Although it is not significant for semi-skilled,
it is negative and significant for the other two groups of worker. In contrast, in
the nonunion sector they are positive for manual workers, negative not significant
for clerical workers. The coefficients are 0.11 (2.99), 0.02 (0.67), -0.04 (1.40) for
craftsmen, semi-skilled and clerical workers respectively. Again T-values are in
the brackets. The general belief is that unions would raise the wage rate for its
members, especially in the large firm where is more likely to be unionized and
would be more bargaining power for the union. To standardize the wage rate, the
large firm is likely to reduce part of the increasing wage. The coefficients state
that this is particularly for white collar and high skilled workers. However, in the
nonunion sector, the big firm is consistent with the higher wage rate for manual
workers.

It has to be clarified that the definition of size dummy in this chapter dif-
fers to it in Chapter 4. In Chapter 4 all firms have been distinguished into 3
categories: small firm with less than 300 employees, medium firm with 300-500
employees and large firm with more than 500 employees. In this chapter only two
category has been defined as: small firms are with less than 100 employees and
medium & large firm are with more than 100 employees. Initially the definition
of size dummy in this chapter has been defined as small firm are with less than
300 employees and large firms are with more than 300 employees, however the
adjustment has made the estimation result more robust. The estimation result

is somehow very sensitive to this adjustment. It might be because this data set

132



is relative small, any change of the explanatory variable would be delivered dis-
tinctly to the estimation result. This would be more significant in table 5.4 where
the regression is regardless to the union status, which would make all the size
dummy coefficients as well as the T-values trivial. Therefore in this Chapter, a
different definition of the size dummy has been adopted.

It is well established in the literature that large firms pay higher wages than
small firms, independent of any influence of unionism. While the result of the
above regression reports that firm size may contribute a different effect to wages.
This effect is associated with the union status. We may still observe that the
wages in the large firm is higher than in the small firm, however, this size-wage
relationship is flat or downward in the union sector, and positive in the nonunion
sector. Compared to Green, Machin and Manning (1996)’s finding, it would not
be a significant relationship between wage and firm size in the union sector, while
in the nonunion sector, the relationship would be positive. The finding of this
paper is slight different to some extent. It indicates a downward sloping size
wage relationship in union sector. Similarly Pearce (1990) finds from 1979 CPS
data that nonunion wage steepens sharply with establishment size, while union
wage flatten. Whereas this paper still differs to Green, et. al. (1996) and Pearce
(1990), both of those two papers use individual data set, and do not provide
separate estimates to skilled, semi-skilled and clerical workers.

Weiss and Landau (1984) also study the size wage relationship. They have
shown that the larger employer has to pay higher wages in order to satisfy the
greater labor input requirement relative to the available small labor pool. When
positive hiring costs are introduced, they found there may be a flat or even
downward sloping size wage relationship. If hiring costs are more important at
higher skill levels, the relationship is likely to be weaker at higher skill level.

The values of firm size coefficients also infer that the size-wage relationship
is associated with the occupation in terms of monitoring costs. Recalling the

coefficients in the regression, for craftsman they are -0.08 (-4.41) and 0.11 (2.99),
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both significant in the union and nonunion sector; for clerical they are -0.16 (-
2.45) and -0.04 (-1.40), significant in the union sector, but for nonunion sector is
significant in 10% level, not at 5% level; for semi-skilled they are -0.005 (-0.27)
and 0.02 (0.67), both of them are not significant. This result is consistent with the
monitoring cost theory. The occupation is more difficult to supervise, the more
significant size wage relationship would be. In these three groups it is possibly
easiest to supervise semi-skilled workers as you could restrict them working on line
without too much freedom, or evaluate their working effort more easily by their
outcome. Hence the size-wage relationship is weaker. It would be more difficult
to supervise their working effort for clerical workers and craftsmen - high skilled
workers, thus the size would be significantly large to encourage them to work
more efficiently. Pearce (1990) concludes that the size-wage relationship would
be weaker for services and sales workers, and stronger for Manager. Among
white-collar workers, secretaries are easier to monitor than professionals, and
so the size-wage relationship would be stronger for professional than for female
clerical workers. Among blue-collar workers, the laborers are the least skilled and
presumably cheaper to monitor, and the size-wage relationship would be weaker
for laborers than for other blue-collar workers. A test of the size-wage relationship
with respect to occupation regardless of the union status would be conducted in
the following regression.

The coefficients of real unemployment rate and one year lag are negative in
most columns, although some of them may be positive but not significant. Higher
regional unemployment rate would depress local wage rate, especially to clerical
workers, which is the only category for white collar workers in this data set. If
we add RUNEMP and RUNEMP(-1) up, they are -0.36 and -0.07 for union and
nonunion workers respectively. This might be inconsistent with the union’s wage
rigidity theory — the wage rate would be rigid in the union sector over business
cycle.

Sales Growth is positive and significant for manual workers in the union sector,
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negative ( may or may not significant) in nonunion sector. For clerical workers,
in both sectors, none of them are significant. 10% of net sales growth in the
union sector would raise the craftsmen’s wage by about 0.2% and semi-skilled
worker for 0.3%. The firm’s profitability is positively related to the union’s wage
rate. While in the nonunion sector, there is no positive relationship between
wage and firm’s profitability. This is consistent to Christofides & Oswald (1992),
Hildreth & Oswald (1997), that in a Nash bargain, wages and profit per employee
are positively related; in a competitive model, there does not exist this positive
relationship.

The propoertion of work force has different impact in these three groups. It
is negative for craftsmen in both sectors, but a higher proportion of craftsmen
reduce more wages in the nonunion sector. For semi-skilled and clerical workers,
they are both positive in the union and nonunion sector, but one is significant
in the union sector, and another is significant in the nonunion sector. Somehow
this is not consistent with Stewart (1997), in the nonunion sector, the greater
proportion of the manual workerforce, the lower the average pay of the manual
workers; while this is absent in the union sector. As a reference, the values
of percentage work force are provided as follows: in the union sector, 20% of
employees are craftsmen, 41% are semi-skilled, and 20% are clerical workers;
in the nonunion sector, 31% are craftsmen, 29% are semi-skilled, and 22% are
clerical workers.

The percentage of part time employees, new trainees and redundant workers
are all negative in the union sector for manual workers. Most of them are sig-
nificant at the 5% level, except the percentage of new trainees and redundant
workers are only significant at the 10% level. A large percentage of part time
employee, new trainees and reduntent workers intends to depress the wage rate.
This negative effect is about two times stronger for semi-skilled workers than it
for craftsmen. An important point we have to be clear is that in this data set it

can not be distinguished in the total number of new trainees, part time workers,
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redunrents that how many are craftsmen, how many are semi-skilled and clerical
workers. However in the nonunion sector, they contribute different effects to the
wage rate, some are positive, and some are negative. It works the same to clerical

worker in union and nonunion sector.

4.3 Econometric Estimates 2: Regression regardless of
union status

In addition, in order to examine union’s effect on wage rate over this business
b)

cycle, the following equation (5.7) is estimated regardless of the union status.

InYit = C+ oy SizeDummy; + as RATI1O; + asRUNEM Py
+Q4RUNE[WP(“1)it + 0/5GSALZ‘¢ -+ CZ@PPT;t
+G7PTRAIN” + CLBPREDit + /BtYEARt (57)

+7iUm'onit * YEARt + 5,GZ + Eit

The definition of variables in equation (5.7) are the same as in equation (5.6),
except one extra variable Union is a dummy variable for union status. If there
exists a union in the firm, Union = 1, otherwise it equals to zero. As we did in
equation (5.6), 89 firms have been gathered in a group which has similar specifics.
All craftsmen, Semi-skilled and Clerical have been divided in 11, 8 and 10 groups
respectively. The reason of running this regression is because in equation (5.6)
the year effect consists of both union effect and time trend. Therefore to separate
these two terms in equation (5.7) enables us to examine the pure union effect over
the business cycle. The estimators are presented in Table 5.4.

[Table 5.4 insert here]

Again it can be seen clearly that there is a significant time trend for the wages.
It is increasing steadily over the period. And the unemployment rate is negativly
related to the wages although it is not significant. A higher unemployment rate

depresses the wage rate. In Table 5.2 it has shown that size effect behaves differ-
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ently in the union and nonunion sectors. It has a flat or downward relationship
in the union sector, and a positive relationship in the nonunion sector. While in
Table 5.4, the size effect with respect to occupation regardless of its union status
infers that there is a positive relationship between wage and firm size. It seems
that the size effect is different according to the union status within the firm, the
average wage of the entire firm is positive related to its firm size. The larger is the
firm, the higher wage it pays. However the coefficients of size dummy somehow
are different to equation (5.6). The size effect is significantly larger for clerical
workers with a 7% rise if the employee works in the large firm. For semi-skilled
workers it is a 2.7% wage up to work in large firm, t-value also shows that it
is nearly significant at a 5% level. While for craftsmen it is 2% higher, but not
significant.

The interactions of the union dummy with year turn out quite surprisingly.
The coefficients of the union effect range from -0.21 to 0.024. On average, it is
about -16% for craftsmen, 0.3% for semi-skilled, and -7% for clerical workers.
It seems that unions depress craftsman and clerical’'s wages, but raise them for
semi-skilled workers. It shows that wages in the union sector are more flexible
than it in nonunion sector. If we assume that nonunion wages in small firms (
with <100 employees) are 100, the wages in the firms with different sizes and
union statuses are quite different. We summarize these in Table 5.5.

Table 5.5: Wages differences according to firm size and union status

Craftsman | Semi-skilled | Clerical
Small & Unionized 84 100 93
Large & Nonunionized | 102 103 107
Large & Unionized 83 103 100

* Note: We assume the wage rate in a non-unionized small firm (less than 100

employees) is 100.
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This is inconsistent with the theory that unions increase the wage rate or large
firms pay higher wage rates to the employee. We may conclude that this equa-
tion is somehow misspecified when we include the interaction of union dummy
with the year as explanatory variables. Another explanation could be that the
dependent variable in the wage equations do not include non-wage benefit. It
would be higher for craftsmen-high skilled worker in union sector. When wages
are measured by wages plus fringe benefit, i.e. pension and paid vacations, size-
wage effects are stronger than the common wages are used. However it still shows
that the union wage gap is inversely related to skill, being highest for semi-skilled
workers. Ashenfelter (1978) has the same finding in US for white men of crafts-
men, operatives and laborers. The largest union wage differential is for laborers,
the smallest is for craftsmen, in some periods, it is even negative. Hirsch & Addi-
son (1985) also conclude that unions tend to narrow skill differentials and benefit
the most relatively least skilled worker. The union wage differential appears
quite small for women, and this may help to explain women’s lower likelihood of
choosing union representation.

Table 5.4 also shows that union wage differentials would be higher in a reces-
sion year. The coefficients of the union effect are highest in 1981 and 1982 for
all three groups: for craftsmen it is about 2% higher than average of the period;
about 2.5% higher for semi-skilled and clerical workers. Recalling Table 5.3, we
have known that U.K. was confronted with an economic slump during the data
period. And it was in the lowest recession in 1981 and 1982. To test whether
the union effect on wage rate is significantly different in recessionary period. I
run the following equation (5.8) again, which is very much similar to equation
(5.7). But instead of using an explanatory variable of interaction of Union with
each year, I create another two variables: one is REC, which stands for 1981 and
1982, which is most recession period in the data set; and another is OTH, which

stands for other years. Therefore the equation would appear as:
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LnY; = C+Ha;SizegDmmy + agRATIO; + asRUNEM Py
+as RUNEM P(—1) + asSales Growthy; + agPPTy
+a7PTRAIN; + asPRED; + 3,Y EAR;
+7,Uniong « REC +n,TUM;; « OTH

+6:Gi + €a (58)

So the coefficients of y and 7 indicates the union effect on recession period and
others respectively. So the question is to test whether -y is insignificant different
with . The  and n for craftsmen are -0.15 (-6.77), -0.178 (-9.71); for semi-skilled
are 0.023 (1.16), -0.01 (-0.63); for clerical workers are -0.05 (-1.55), -0.088 (-3.26).
It can be noticed that + would be higher than n for about 3%, especially for
semi-skilled workers, it is from positive to negative. Unfortunately the further I
tests for Restricted Least Square show that we can reject the hypothesis that ~y
is insignificant to n for all three group workers.

The estimators of other explanatory variables are different to Table 5.2 to
some extent, i.e. the net sales growth rates are trivial and not significant in all
three groups. As experiments I run equation (5.8) without one, two, or all of
these variables ( Sales Growth, Percentage work force, new trainee, redundents),
the results show more or less similar to Table 5.4.

As we expect wage rate varies with quality of worker. High skilled workers
would have high wage rates. Many papers use individual data sets to study
how wage rate is affected by the quality of worker. The explanatory variables
are mostly education, experience, gender, et. al. have been used as quantitative
indicators for the quality of worker they have. Whereas the data used in this paper
is an establishment level data set, we can not observe the employees’ quality of

this firm. If we believe the wage equation could be

W = aGENDER + BUNION +vQUALITY + &, (5.9)
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And QUALITY could be affected by gender and union, as female workers
tend to have relatively less education and experience than males, also unionized
firms are more attractive than their counterparts due to the higher wage rate.

Therefore the auxiliary equation can be
QUALITY =c<GENDER+TUNION + ¢ (5.10)

Combine equation (5.8) and (5.9), the real wage equation should be displayed

as

W = (a+vs)GENDER + (8 +y7)UNION +¢ (5.11)

In this circumstance, both GENDER and UNION would be biased. This
may be especially worse for clerical workers, as clerical includes a wide range
of jobs by quality, also consisting of large proportion of female workers. Thus
originally the equation I run includes explanatory variable Percentage of femal
worker, and has been ruled out in TABLE 5.2. In this paper the wage equations
are very sensitive to whether the percentage of female workers has been included,
especially for clerical workers, as more than 50% of clerical workers are female.
Whereas the wage equation for craftsmen is not sensitive, with or without gender,

the reason for this is because there are only about 2% female worker.

5 Level Decomposition of Union Wage Differ-

entials

Miller and Muley (1991, 1992 and 1994) have investigated whether the union
and nonunion wage differential can be explained by over-award pay, differential
levels of paid overtime and differences in the distribution of union and non-

union employees across industries. However, taken together, these phenomena

140



can explain no more then one-quarter of the estimated wage differential. These
results seemingly imply that large parts of the union wage premium observed in
the analysis may result from an unmeasured difference among union and nonunion
workers and firms.

In this paper, I decompose the union wage differential into observed “firm’s
characteristic difference” and the “price difference” in the union and nonunion
sector, to find what accounts for the differential. Here I use a method for the union
wage differential explanation, which Oaxaca (1973), Blau and Beller (1992) have
adopted to decompose the gender earnings gap. Originally this method appeared
in Oaxaca (1973)’s paper, and since it has been widely used in gender literature
to analyze the wage rate difference in rates of compensation for female and male.

By standardizing the equation (5.6), we can rewrite it as
InYy = Xuf; + €a i=1,..,89 (5.12)

where ¢;; is distributed normally with mean zero and variance one for all time

t. More specifically if this firm is in the union sector, we write it as
InY; = XuB; + e j=1..,n (5.12)

Where in our data set n equals to 57 when Y represents craftsmen and semi-
skilled unionized average weekly earning, and equals to 37 when Y represents
clerical unionized average weekly earning. If this firm is not in the union sector,

we write it as

InYy = XpuBy, + €re k=1,...m (5.127)

Where m equals to 32 when Y represents craftsmen and semi-skilled nonunion-
ized average weekly earning, and equals to 52 when Y represents clerical nonunion-
ized average weekly earning. In our data set, there is not any firm which changed
its union status during the data period. In other words, it was been unionized/not

unionized for the whole six years.
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From the properties of Ordinary Least Squares estimation, we yield

L’)’L?jt = th;éj (513)

Where Y ;; and Yy, are the mean value of average weekly earning in the union
and non-union sector respectively. th , X are the vectors of mean values
of the regressors for unions and non-unions respectively. And 3, ,3, are the
corresponding vectors of the estimated coefficients. The explanatory variables
are the same in equation (5.13) and (5.14).

Then we can get the union wage difference by subtracting (5.14) from (5.13)

as

Ln?—jt - L?’L?kt = thaj — X_ktBk (515)

Adding and subtracting 'X'jtﬁ'k in order to obtain union attributes in terms of

” price difference 7, then we can have

LYy — InYVe = (XuB; — X;eBy) + (X By, — XuaBy) (5.16)
= X;(B; — By) + (Xt — Xue) By

The left hand side of equation (5.16) is the total earning differential, and on
the right hand side, the first term we could interpret as “price difference”, which
explain the estimated effects the different wage rate in the union and nonunion
sector for the same firm characteristics. In other words, if two identical persons
worked in identical firms but in different sectors, they may get different income
as there is price difference AG = Bj - Bk The second term, we could interpret
as “observed firm’s characteristic difference”, which explain the estimated effects
by differences in measured firm’s characteristics, including regional labor mar-
ket condition. In other words, if we assume there is no “price difference”, the

wage structure in the nonunion sector would also apply to the counterpart in the
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union sector. There is only firm’s characteristic difference, but there is no “price
difference”.
In a similar manner, by adding and subtracting thﬁj on the left hand side

of the equation (5.15), we can get

Ln?jt — Ln?kt = (X‘jtrg\j — 7}@,33) - (_Xnktﬁj — _X-ktBk) (516’)
= th(/@j - /@k) + (yjt - 7kt)Bj

Thus the first term is still “price difference” Af = Bj - Bk but multiplied
by the explanatory vectors in the nonunion sector, the second term is applying
the union wage structure to the nonunion by assuming that there is no “price

difference” to measure the “observed firm’s characteristics difference”.

[Table 5.6 insert here]

Table 5.6 reports the level decomposition results of union wage differential of
all the three group workers. The “price difference” in the fifth column is taken
from A, the price different coeflicient, multiplied with the mean of the explana-
tory variable in the union sector X ;. In the last column, it is the “observed firm’s
characteristic difference”, which is by applying the wage structure of nonunion
sector also into union counter part, and multiplied with mean explanatory vari-
able difference between these two sectors. Like what we did in previous regression,
all the regressions are estimated with group dummies, but they are not presented
in the table.

As shown from the above table, AS of firm size dummy in all three groups
are negative, -0.20( -4.56), -0.03(-0.59) and -0.12(-1.67) respectively. The contri-
bution of the size effect is quite large especially for craftsmen and clerical workers
to the union and nonunion wage gap among all the price difference factors, 12%
and 22%. Apart from that, the proportion of work force also accounts for big

part of the wage gap, positive for craftsman and negative for clerical workers. For

143



semi-skilled workers, the proportion of work force dummies is not a big factor,
while firm size is still a significant factor. In general, it is consistent with what
we found in the above wage equation, in 1981 and 1982 the values of AJ are
generally greater compared with other years, i.e. in clerical sector, AS equal to
0.067 and 0.062 respectively in 1981 and 1982, in contrast to 0.006, 0.022 and
0.002 for other years.

Unemployment is the most significant factor which causes the wage rate to be
different in the union and nonunion sector for all three group workers. AS equals
to -0.38 and 0.12 for semi-skilled worker, -0.32 and -0.06 for clerical worker, and
-0.45 and 0.16 for the craftsman. The values of “price difference” also indicate
that the rates of unemployment have offered a big contribution to the total wage
difference, it is the biggest factor in contrast to other explanatory variables. The
sum of “price difference” of these two variables are -0.36 for craftsmen, -0.24 for
semi-skilled workers, and -0.29 for clerical workers, however, the sum of “price
difference” of the total five years dummies, they come as 0.07 for craftsmen, 0.027
for semi-skilled workers, and 0.026 for clerical. Since we have defined RUNEMP
and RUNEMP(-1) these two variables as regional unemployment rate divided by
the national unemployment rate, it seems to tell that the unemployment effect
contributed more to the total union wage difference than the time effect. In other
words, the total union wage difference is more responsible to the regional effect
than it over time.

Sales growth, percentage of new trainees, part time employees and redundancy
workers also contributes differences to the wage rate. Higher sales growth rates
lead to positive wage differences for manual workers, and negative for clerical
worker. While the percentage of new trainees, part time employees and new
trainees are not persistent over all these three group workers. It may contribute
a positive gap for craftsman, i.e. the percentage of new trainees, however, is
negative gap for semi-skilled worker. As equation (5.6), the percentage of female

worker is not included in the equation. However it can be noticed that higher
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skill level for manual worker, the lower the percentage of female workers. There
is only 1.2% and 3.8% female workers in the union and nonunion sectors as
craftsmen, 33.4% and 33% as semi-skilled workers, however, 55.9% and 53.01%
clerical workers are female.

The final column of Table 5.6 indicates how much wage difference is from
the observed firm’s characteristics difference. From the value of SUM for each
category worker, we can find another interesting point. In fact, they are -0.375
and 0.105 for craftsmen for “total price difference” and “total observed firm’s
characteristic difference” respectively; -0.231 and 0.012 for semi-skilled worker; -
0.408 and -0.142 for clerical worker. These numbers have shown that, for all three
groups, craftsman, semi-gkilled, and clerical worker, the union wage difference is
mainly from price difference. The wage difference caused by firm’s characteristics
difference is rather small, especially for semi-skilled workers. Therefore we may
conclude that the “price difference” and “firm’s characteristic difference” have
different independent contributions to the union and nonunion wage difference.
It is different with the skill or gender of the worker. However the union wage
difference is mainly caused by the price difference, there are different wage rates in
two sectors given the same firm characteristics. And this is especially significant

for low skilled workers.

6 Trend Decomposition of Union Wage Differ-

ential

The trend decomposition method provides another description of the source of
changes in the wage difference by comparing the different time periods. Let

ALnY,; denote the log-earning difference in time ¢,
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ALnY, = LnVﬁ — InY
= X—kt(/@jt - Bkt) + (yjt - ykt)ﬁjt
= Xulft+ AX,5,

where we ignored the error term, and Af, = Bjt — Bkt CAX = X — X

The rate of change between two period £, s becomes

ALY, — ALnYs = XulB, — XpAB, + AX By — AX B, (5.17)
= XulB, — Xy + XulBy — XpeAB, + AX B,
~AX By, + AX B, — AXLB,
= (X — Xpo) DB, + X LB, — ABL) + (AKX, — £X,)B,,

+A7t<3jt - Bjs)

which is the trend decomposition equation.

The first term, on the right hand side of equation (5.17), reflects the firm’s
characteristics changes for the nonunion sector in the two periods; The second
term measures return to the “price difference” change in the two time periods.
The third term we could explain as the change in measured firm’s characteristics
factors, holding price fixed as in the union sector for base year s; The fourth term
captures the change of the return to these factors.

The following table is the result of trend decomposition of union wage dif-
ferential. The data set has been only split into two period, the first period is
from 1979 to 1981; the second period is from 1982 to 1984. Unionl and union2
mean the first and second period in union sector; non-1 and non-2 mean the
first and second period in the nonunion sector. The 1st term in the table is by
holding price fixed in the second period of union sector sz, the change of firm’s
characteristics factors between the two period, AXs — AXy; the second term

on the seventh column of the table represents the change of the return to these
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factors; the third term, (Xo — X1 )AB, reflects job characteristics changes for
the nonunion sector in the two periods; the last column is from X1 (A3, — AG4),

which indicates the return to the “price difference” change in the two periods.

[Table 5.7 insert here]

The analysis should be cautiously treated due to the data set. For instance,
there are only 42 observations for nonunion craftsman in first period, and 46
observations in second period. However, we could still notice the last column,
the return of the “price difference” is a large source of the change for all the group
workers. Also we could get from the data set, the wage difference for the craftsmen
are -3.18% and -1.33% in first and second period respectively; for the semi-skilled
workers -3.06% in the first period and -2.36% in the second period; 5.13% in the
first period and 2.02% in the second period for the clerical workers. On the one
hand we are wondering the negative wage gap for the manual workers, on the
other hand, we notice the union wage gap is on the trend of decreasing. There
are small wage differences in the second period relative to the first period. Apart
from the negative wage difference, Stewart (1995) has the same finding by WIRS
data set, also Hildreth (1999) by BHPS data, there is a decline in the unionization
and also a fall in the union wage difference since 1980. He contributes this trend
as the inability of unions to establish wage differentials in new establishment.

However we can not give the explanation for this phenomenon.

7 Conclusion

In this paper I have analyzed firm size wage effect and union wage effect with
our electrical engineer industry survey data from 1979 to 1984. I find that there
is a size effect upon wage rate for all three groups of workers, and is behaving

differently in the union and nonunion sectors. In the union sector, it is a flat or
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downward sloping relationship between size and wages, while in nonunion sector
it is consistent with positive relationship for manual worker. In general, wages
increase with the year in both union and nonunion sectors, whereas wage profile
in the union sector is steeper than in the nonunion sector. The percentage of wage
increase in the union sector is consistently larger than it is in the nonunion sector.
And this is specifically large during recession period. Our results have shown that
the union and nonunion wage differential is higher during the recession year. In
1981 and 1982 of this data set, when British electrical engineering industry was
suffering slump, union effect would hold about 3% wage up for unionized worker,
especially for low skilled workers.

The size effect is associated with occupation. The more difficult to supervise,
the stronger the size effect would be on the wage rate; the easier to monitor,
the lower the size effect. Hence there is larger size effect on clerical workers -
white collar workers and craftsmen - high skilled workers, as it is more difficult
to evaluate their performance. It is relatively easier to supervise the semi-skilled
workers by restricting them from working on line or simply calculating their
output, therefore their size effect is weak.

Moreover, by splitting the union wage differential into “ price difference”
and “observed firm’s characteristics difference” from the level decomposition,
we found that the “price difference” and “firm’s characteristic difference” have
independent contributions to the union nonunion wage difference. However the
union wage difference is mainly caused by the “price difference”, which means
there exist different wage rates in union and non-union sector given the same firm
characteristics. The source of the difference may be different from occupation to
occupation, but unemployment is the most significant factor for all three group
workers. Total union wage difference is more responsible to regional effect than
it over time. In addition, the size of firm and the proportion of work force are
also important factors for wage difference.

In the trend decomposition of union wage differentials, the return of the “price
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difference” is noticed as a large source that accounts for the change in different

period. Also there is a declining trend of the union wage differential.

8 Appendix

1. Average Number of Employees should include all persons on the payroll on
average during each period.
2. Part Time Employees are defined as those who work less than 21 hours per

week,

3. Number of Employees Leaving include those leaving due to retirement,

redundancy or any other reason.

4. W is defined as the unemployment rate where the firm is in
divided by the national unemployment rate.

5. Union dummy is defined as: If you recognize there is a trade union represent
manual workers/clerical workers at the level of your establishment, Union = 1,
otherwise Union = 0.

6. Percentage of Semi-Skill/Craftsman is defined as the number of Semi-skilled
worker /Craftsman divided by the total number of employees.

7. Percentage of Part Time/Laid Off in last period/New Trainees is defined
as the number of Part TIme/Laid Off/New Trainee divied by the total number
of employees.

8.Sal Growth is defined as (Sales - Sales(-1))/Sales(-1).
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Table 5.1 Mean and Standard Deviation of the Full Sample and the Restricted

Samples
Full Sample O et
of Brlouncs 388.43 (490.06) 341.08 (305)

Percentage of 422% 013) 372% (008

Re dundents

(
b tome.  409% (0.07)  3.58% (0.05
(

Restricted Sample
Semi-Skilled

338.35 (326.15)
2.86% (0.07)

Restricted Sample
Clerical

330.76 (324.85)
2.86% (0.07)

)

) 2.68% (0.03) 3.14% (0.04)
ool 0.74% (0.01)  0.87% (0.02)  0.75% (0.01)  0.94% (0.02)
Sales Growth 0.19 (1.23) 0.14 (0.68) 0.24 (1.49) 0.14 (0.72)
Percentage of
Semi-Skilled : : : '
e 021 (0.17) 0.19 (0.12)

* Standard deviation are in the brackets



Table 5.2: Wage equation in union and nonunion sector respectively

Variables Craftsman Semi-skilled Clerical

Union Sector | Nonunion Sector | Union sector | Nonunion Sector | Union Sector | Non-union Sector
Constant 4.67 (119.14) | 4.63 (46.01) 4.29 (114.65) | 4.13 (57.12) 452 (27.38) | 4.15 (64.19)
Year 2 0.16 (10.85) | 0.08 (2.29) 0.15 (9.28) | 0.13 (4.69) 0.12 (2.30) | 0.11 (2.85)
Year 3 0.25 (16.55) | 0.16 (4.46) 0.25 (14.87) | 0.21 (5.35) 0.25 (4.56) | 0.18 (4.68)
Year 4 0.32 (22.09) | 0.21 (6.17) 0.33 (20.44) | 0.29 (7.78) 0.33 (6.38) | 0.27 (7.19)
Year 5 0.38 (26.54) | 0.29 (8.71) 0.39 (24.37) | 0.34 (9.38) 0.38 (7.47) | 0.35 (9.74)
Year 6 0.44 (31.23) | 0.40 (11.92) 0.45 (27.68) | 0.44 (11.22) 0.41 (8.42) | 0.41 (10.90)
Size Dummy (>100) | -0.08 (-4.41) | 0.11 (2.99) -0.005 (-0.27) | 0.02 (0.67) -0.16 (-2.45) | -0.04 (-1.40)
Percentage of -0.08 (-2.84) | -0.73 (-7.79) 0.12 (3.57) | 0.13 (1.44) 0.01 (0.04) | 0.24 (2.49)
Sk o enD -0.22 (-5.44) | -0.10 (-0.87) -0.11 (-2.61) | 0.26 (1.82) -0.33 (-2.10) | 0.11 (0.93)
R el (1) 0. (0.003) 0.06 (0.66) -0.03 (-0.77) | -0.15 (-1.24) -0.03 (-0.24) | -0.18 (-1.72)
Sales Growth 0.02 (3.80) | -0.03 (-2.56) 0.03 (4.47) | -0.005 (-0.88) -0.01 (0.75) | 0.02 (0.97)
Fopecn v of -0.23 (-2.40) | 0.79 (1.99) 0.43 (-2.44) | -1.68 (-4.02) 0.21 (0.56) | -0.76 (-1.61)
borcentage of -0.72 (-1.71) | -0.54 (-1.06) -2.78 (-4.40) | 1.04 (1.35) 2.07 (0.48) | 1.25 (2.16)
{orcontase of -0.08 (-1.50) | 0.16 (-1.04) -0.16 (-2.28) | -0.17 (-0.73) -0.35 (-1.69) | 0.09 (0.38)
R square 0.93 0.88 0.95 0.89 0.77 0.83
LM het. Test 10.48 0.03 1.40 0.30 1.33 1.83
F test (Zero Slope) | 105.66 24.18 140.72 23.61 10.80 21.37
No. of observations | 166 88 134 73 91 114

* T values are in the parenthesis



Table 5.3: GDP, Unemployment rate and TUM in different year

GDP* Engineering Unemployment A\ Year Coefficients

(£million) Sales** Rate Craftsman Semi-Skilled Clerical
Year 1979 324 543 106 4.05% — — —
Year 1980 316 089 100 5.18% 8% 2% 1%
Year 1981 311 455 91 9.73% 9% 4% %
Year 1982 318 447 93 11.8% 11% 4% 6%
Year 1983 333 510 96 12.83% 9% 5% 3%
Year 1984 342 279 102 12.7% 4% 1% 0%

Data Source: Economic Trends Annual Supplement 1990 Edition

GDP* is measured by category of total expenditure at 1985 prices

Engineering Sales™* is measured on the base of 1980 average monthly sales, which
is 100. The data are from Economic Trends Annual Supplement 1986 Edition.



Table 5.4: Wage equations for Craftsman, Semi-skilled and Clerical worker

Variables | Craftsman | Semi-skilled | Clerical
Constant 4.73 (100.27) | 4.17 (100.56) 4.16 (60.99)
Year 2 0.09 (2.58) | 0.12 (3.91) 0.09 (2.24)
Year 3 0.17 (4.93) | 0.20 (6.54) 0.17 (4.05)
Year 4 0.22 (6.73) | 0.28 (9.17) 0.27 (6.41)
Year 5 0.29 (8.49) | 0.36 (12.14) 0.36 (8.82)
Year 6 0.38 (11.62) | 0.44 (14.25) 0.42 (10.00)
Size Dummy(>100) | 0.02 (1.03) | 0.03 (1.96) 0.07 (3.06)
Union *Year 1 -0.22 (-6.69) | -0.01 (-0.37) -0.08 (-1.63)
Union*Year 2 -0.16 (-5.33) | 0.004 (0.15) -0.06 (-1.38)
Union*Year 3 -0.16 (-5.36) | 0.022 (0.84) -0.03 (-0.77)
Union*Year 4 -0.14 (-4.87) | 0.024 (0.88) -0.07 (-1.54)
Union*Year 5 -0.15 (-4.89) | -0.0004 (-0.02) -0.10 (-2.21)
Union*Year 6 -0.18 (-6.22) | -0.03 (-1.20) -0.11 (-2.42)
Forcentzge of -0.30 (-8.17) | 0.18 (6.31) 0.11 (1.23)
TR -0.01 (-0.23) | 0.008 (0.16) 0.05 (0.58)
et (1) -0.02 (-0.31) | -0.04 (-0.88) -0.13 (-1.51)
Sales Growth -0.001(-0.14) | 0.002 (0.65) 0.0008 (0.06)
Percenfage of -0.19 (-1.58) | -0.51 (-2.96) -0.30 (-1.22)
Now Tainee -0.28 (-0.66) | 0.39 (0.83) 1.22 (2.11)
foroemtage of -0.12 (-1.51) | -0.09 (-1.18) 0.11 (0.77)
R-~Squared 0.82 0.90 0.74
F test (zero slope) | 32.41 62.30 17.28
LM het. test 3.96 0.11 0.05
No. of observations | 254 207 205

- 1" value are in parenthesis.
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Table 5.6: Level Decomposition for the craftsman, semi-skill, clerical

Union Nonunion Af Price Diff. Firm’s Chara. Diff.
Craftsman:
Year 2 0.157  0.08 0.077 (2.02)  0.012 =
Year 3 025  0.155 0.095 (2.49)  0.015 —
Year 4 0.322  0.207 0.115 (3.09)  0.02 —
Year 5 0.382  0.287 0.095 (2.65)  0.016 —
Year 6 0439 04 0.039 (1.06)  0.007 —
Size Dummy  -0.082 0.116 -0.198 (-4.56) -0.17 0.042
Foroontege of -0.079 -0.727  0.648 (829)  0.13 0.068
M -0.218 -0.105 -0.323 (-2.55) -0.31 0.005
N b (1]) 0 0.058 -0.058 (-0.58) -0.056 0.004
Sales Growt 0.024 -0.036 0.06 (3.93)  0.008 -0.0004
Popoennee ! -0.227  0.79 -1.017 (-2.49) -0.036 -0.0024
ecage of -0.725  -0.544 -0.181 (-0.27) -0.008 -0.011
Fercantage of -0.079 -0.164 0.085 (0.51)  0.0006 0.001
SUM* - 0.375 0.105

Union NonUnion ApS Price Diff. Firm’s Chara. Diff.
Semi-skilled
Year 2 0.153  0.143 0.01 (0.01)  0.0016 —
Year 3 0.255  0.206 0.049 (1.13)  0.0078 -
Year 4 0.335  0.294 0.041 (0.99)  0.0070 —
Year 5 0.395  0.343 0.051 (1.24)  0.0092 o
Year 6 045  0.442 0.005 (0.12)  0.0009 —
Size Dummy  -0.005 0.02 -0.025 (-0.59) -0.0213  0.007
Dorcentage of 0.115 0.134 -0.019 (-0.46) -0.0084  0.004
N ol -0.11  0.266 -0.375 (-3.70) -0.357 -0.007
oo e (1) -0.032 -0.155 0.123 (0.81)  0.118 0.002
Sales Growth ~ 0.03  -0.005 0.035 (0.28)  0.006 -0.0001
Porcentage of -0.432 -1.68 1.248 (7.05)  0.030 0.015
Lorcentage of -0.16  -0.169 0.009 (0.04)  0.0003 -0.004
Fercentage of 2.78  1.04 -3.82 (-3.83)  -0.024 -0.003
SUM* -0.23 0.012
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Union NonUnion ApJ Price Diff. Firm’s Chara. Diff.

Clerical:

Year 2 0.12 0.1 0.006 (0.01)  0.001 —
Year 3 025  0.18 0.067 (1.01) 0.011 —
Year 4 033 027 0.062 (0.97)  0.011 —
Year 5 0.38  0.35 0.022 (0.36)  0.004 —
Year 6 041 041 0.002 (0.03)  0.0003 —
Size Dummy -0.16  -0.04 -0.12 (-1.67) -0.101 -0.011
Percontage of 001 024 -0.23 (-0.83) -0.043 -0.002
oo oD 0.3 0.11 -0.45 (-2.22) -0.453 0.009
N SHAb (1) -0.03 -0.19 0.16 (0.93)  0.158 -0.149
Sales Growth ~ -0.01  0.02 -0.03 (-1.24) -0.006 0.0014
Piroenlnge of 0.21  -0.76 0.97 (1.62)  0.029 0.015
ke of -0.35  -0.09 -0.44 (1.41)  -0.022 0.0026
Forcentage of 2.07  1.25 0.82(0.19)  -0.0030  -0.008
SUM* -0.408 -0.142

* T values are in the bracket.
* SUM means the sum for total price difference or total observed job characteristic

difference.
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Table 5.7: Trend Decomposition of Union Wage Difference in two period

Variables Unionl Union2 Non-1 Non-2 1st term 2nd term  3rd term  4th term
Craftsman:

Size Dummy -0.067 -0.083 0.11 044  -0.0011 -0.006  0.025  -0.19
Fercontage of 012 -0.048 -097 -0.61 0.0004 -0.007  0.001 -0.085
SR i -0.19 047  -0.038 -0.18 0.009  0.026 0.029 0.708
N eab(-1)  -0.018 -0.66 012 04  -0.005 -0.035  -0.049  -0.81
Sales Growth 0023 -0.05 -0.004 0.074 0.01 -0.008  -0.0016  -0.023
Porcentage of 017 -0.28 159 042  0.0011  0.0002  0.0035  0.043
g of -0.066 -0.13  -0.038 0.21  0.0004  -0.0014  -0.0003  -0.007
[orcentage of 043  -148  0.085 3 0013 0.001 -0.003  -0.029
Semi-skilled:

Size Dummy -0.008  0.021  0.012 0.004 0.0006 0.0092  -0.0012  0.021
Fencontage of 012 0092 0045 0.03 0.0005 -0.0007  0.0004  -0.005
b 011 0279  -0.087 -0.3¢ 0.0097  -0.018  0.018 0.62
N eemb(-1)  -0.064 -0.376  -0.11 073 0.0026 00022  -0.060  -1.08
Sales Growth 0031  -0.077 -0.01 -0.001 0.023  -0.019  -0.0068 -0.01
Pt T 0404 -0.396 -3.09 -145 00008 0 00053 -0.057
Dorcentage of -0.31  -0.145 -0.43 -0.05 0.0016  0.005 -0.0006  -0.002
Forcontage of 259 377 154 044 0 0.0035  0.0033  0.008
Clerical:

Size Dummy 025  -0.19  -0.03 -0.02 0.0056  0.016 0.007  0.031
Porcontage of 015 016 01 041 -0.0005 -0.0001  -0.0009  -0.057
i 038 047 014 01 0027  0.058 0.015 0.97
Regonw fnemb (1) 0.009  -0.88 013 -0.04 -0.061 0056  -0.011  -0.88
Sales Growth 20.025 -02  0.007 0026 0061  -0039  -0.009  -0.02
Percontage of 0749 039  -1.32 034 -0.0012 0.0002  -0.0003 -0.068
bercentage of 062 069 -0.45 023 -0.0001 -0.037  -0.003  -0.027
bercentage of 31.57 -2.88 112 172 0.0087  0.303 -0.017 039
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