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Abstract

The paper tests implications of efficiency wage theories, agency theories and union
bargaining theory on Norwegian micro data. Firm specific means of individual
characteristics as well as other firm characteristics are utilized to study the nature of high
paying firms vs. lower paying firms. The study finds evidence in favor of all three types of
non-market clearing models.

Firms do not distinguish between workers with different levels of autonomy or union
status in their wage setting. However, firms with a higher average level of employees'
autonomy or union density pay better. Human capital effects, on the other hand, originate
within firms. Wage enhancing mechanisms from each type of theory do not reinforce
eachother: higher wages may serve several purposes in any one firm.



1. Introduction

Two observations support a non-market clearing view of wage formation. The first is the

existence of unemployment. The second is the fact that different firms or industries pay

similar workers differently. This latter empirical fact has been clearly demonstrated.

Krueger and Summers (1988) and Dickens and Katz (1986) are the key references

establishing industry differentials from micro wage data2. The method of establishing such

differences is basically to estimate a micro wage equation including a host of human capital

and working conditions variables and then observe significant and stable patterns of industry

(or firm) differentials even when controlling for these variables. Brown and Medoff (1989)

is a standard reference showing that larger firms pay similar workers better than do smaller

firms.

Such differentials puzzle economists basically because they contradict the "law of one

price". Thaler (1989) typically raises the issue of industry differentials in the Anomalies

section of the Journal of Economic Perspective. The puzzle is: Why do some firms pay more

than they "haveto"?

Three theoretical frameworks to understand wage differentials among similar

workers stand out; agency theories, efficiency wage theories and bargaining theories. These

strands of theory are briefly discussed below. Their common feature is that they all predict

wage differentials between similar workers in different firms. The theories are not exclusive.

All three types of mechanisms may be at work at the same time.

The purpose of this paper is to add to the understanding of inter-firm wage

differentials using the Norwegian Study of Organizations and Employees (NSOE). NSOE

is particularly well suited for this purpose as it includes several firm specific variables in

addition to employee-specific ones. As we have clustered observations from many firms, we

are also able to establish and analyze interfirm wage differentials. I test implications from

the tree types of theories. The unit of observation is basically the firm. The basic question

2 Arai (1990) establishes such differentials for Sweden, Barth and Zweimuller (1992)
for Norway and Austria and Zanchi (1991) for Germany.



is the following. What are the characteristics of a high wage firm?

Separate analysis is done for firms without any collective agreements (non-bargaining

firms) and for firms with collective agreements (bargaining firms). The idea is that the

wage decision in non-bargaining firms is basically under management's discretion, while

bargaining wages are affected also by union preferences and options.

I first estimate standard micro wage equations (dependent variable log hourly wage)

with individual characteristics (human capital, job characteristics, worker's autonomy) from

within firm variation only. This is done by introducing a dummy for each firm. In this way

we obtain fixed-effect within-firm estimates for the coefficients of the individual-specific

variables.

I then proceed by estimating a wage equation for the firms, using the firm's mean

(log hourly) wage as dependent variable. Independent variables are the firm specific means

of the individual variables as well as the following firm-characteristics: Bargaining regime

(supplementary firm specific bargaining vs. centralized bargaining only), management

ownership, firm size, the presence of a personnel officer, a regional dummy as well as the

union density of the firm.

The difference between the coefficients from the wage equation for the firms and the

wage equation for individuals reflects how the different variables affect the firms' wage

premia. We may think of the firm spesific pay premia as separate constant terms for each

firm in the micro wage equation. If, for instance, the schooling variable turns out to have

a significantly larger coefficient in the firm-equation than within firms, this means that the

firm spesific constant term is higher in firms with better educated employees. If this is the

case, firms with a high average schooling among its employees pay all their employees

better.

With regard to the individual specific variables, the following question arises. Does

the effect of these variables originate within or between firms? Consider for instance

employees' autonomy. According to efficiency wage theory, autonomous workers are paid

more in order to induce effort. If employers are constrained by some kind of internal equity

constraint, we would expect to find no wage effect within firms from autonomy. We might

however, find that firms with a higher average level of autonomy pay all their workers



better. A similar reasoning may of course also apply to union membership. We expect

union density of the firm to affect the wage level of the firm, but it is not a priori clear if

there should be a within firm effect from union membership.

Utilizing the design of the NSOE I am thus able to test a possible implication from

Akerlof and Yellen's (1990) fair wage-effort hypothesis, namely that autonomy and union

membership effects arise between rather than within firms, while fairness considerations

constrain the firms' ability to differentiate. This general problem has raised some

controversy also over the observed positive tenure-wage effect in most micro studies.

Abraham and Farber (1987) argues that the observed tenure-wage relationship is generated

between firms as workers tend to stay longer in better paying firms. Topel (1991) on the

other hand concludes that the tenure effect arises within firms, giving support to human

capital theory. The control for firm-heterogeniety is, however, indirect. The present study,

on the other hand, is able to distinguish clearly what part of the tenure effect is produced

within firms as opposed to the between firm effect.

The paper is organized as follows. The next section briefly discusses the non-market

clearing views of wage formation as well as some of previous evidence. The data and

methodology are described in section 3 along with some preliminary statistics. The major

results are presented in section 4. Some concluding remarks close the paper.



2. Theory and some previous evidence

Following Krueger and Summers (1988) there are two types of answers to the question of

why some firms pay more. First, firms may not be profit maximizers, but rather act

according the manager's private agenda. We label this agency theory mechanisms. The

second type of answers are based on the following: Firms may, for different reasons, find

it unprofitable to reduce wages to market level. These are efficiency wage considerations.

In Norway as in many other European countries, unions are prevalent and relatively

powerful. Union power may also give rise to wage differentials across firms. The purpose

of this section is briefly to discuss some implications of the different theories to be utilized

in the empirical investigation below. I also discuss some existing evidence supporting these

theories.

Agency theory and wage differentials.

Agency theories describe situations where there is some delegation of power, some costs or

difficulties in complete monitoring of the executives (agents) and the executives have some

additional goals to profit maximization. In the present setting, the manager is given the

power to set or negotiate wages. Agency problems arise if the manager has goals that

directly or implicitly involves higher wages.

Clearly, the size and complexity of the organization is a factor increasing agency

problems. The distance from owners to managers increases with the number of employees.

Firm size will be used below as an indicator of the distance from owners to executives. Firm

size captures both the fact that more decisions have to be made, which in it self forces

owners to delegate, and the fact that the amount of information grows, keeping relatively

more away from the owners. Managerial discretion grows with firm size.

The second factor behind agency problems are differences in objectives between

owners and executives. Profit maximization is a reasonable goal for owners. The size of

the organization, internal peace, loyal subordinates and pleasant working conditions may be

additional goals for managers. Higher wages in the work force may contribute to managers
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goals. One way of bringing managers objectives more in line with the owners is to let

managers own. Management ownership will be utilized in the empirical analysis as an

indicator of less agency problems.

If there is one person (or department) who deals particularly and mainly with

personnel issues (personnel officer) and also sets or negotiates wages, agency problems may

be higher than if the top manager sets wages. The conjecture is that internal peace, loyalty

and the like is more important for personnel officers than for top managers, and that top

managers are closer tied to profitability goals. If personnel officers are responsible for wage

setting or negotiations, agency problems are more serious. This prediction is tested below,

by checking if firms have a particular personnel officer or not.

Agency theory predicts positive wage differentials in firms where managerial

discretion is high and managerial objectives also include (or imply) higher wages. Note that

wage differentials arising from agency problems require some rent to be shared. If,

particularly, capital markets are competitive, owners will require at least market return to

stay with the firm. If product markets are competitive as well, it may not be possible for

managers to capture any rent above market return to capital. An exception from the latter

is if the factors behind the agency problem is inherent in the technology of the whole indus-

try, in which case managerial rent may be thought of as necessary costs.

Efficiency wage theory and wage differentials

In some instances it may be profitable to pay above market clearing wages. Consider an

economy where firm i's revenue depends on the workers' effort Ej times number of workers

Nj. Firms set wages and employment. Firm i's profit is given by:

n. = R.[EN]-wN. (1)i IL i ij 1 1

where R is total revenue of firm i and w; is the wage. Effort depends on the wage offered

by own firm and alternative expected wages A:



E, = £.(w.,/l) (2)

1st order conditions for ir-max give:

an. _ , , an. _ 7
aw, " ' • dNt ' • ^
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where the latter equality is the "Solow condition".

Wage differentials among similar workers occur when the relationship between

revenue and wages differs. To highlight this point, consider the following specification of

the effort function (Summers, 1988):

where co; is a firm specific constant elasticity of effort with respect to the difference between

own wage and alternative pay. The Solow condition gives:

w.-A
'' = to. (5)
w.

Let identical workers be defined as workers with identical alternative opportunities (A).

According to (5) identical workers get different pay in different firms. If co; =0 the workers

are offered their alternative expected pay. As co increases, the wage mark up over

alternative pay increases.

The firm specific differential depends particularly on the efficiency effects of the pay

gap. This depends on the story behind the effort function3 and are by and large very

difficult to measure from survey data. In the empirical test below I thus use another

property of most of the reasonable stories behind the efficiency wage effect: they require

some autonomy on part of the worker.

3 See eg Akerlof 1982, Stiglitz 1974 and Weiss 1991.



Only dimensions of effort that cannot easily be observed matter. To see this last

point I follow Layard et al (1991) and note that when effort is perfectly and costlessly

observable, the firm needs only offer a wage satisfying:

M(w,,E) = A • (6)

When effort is not observable, however, firms know that workers choose E; according to:

U'(wt,E) = 0 (7)

which for U"EE > 0 and U"EW < 0 gives an efficiency wage effect E'w > 0 to plug into the

Solow condition (3). This is basically why employee's degree of autonomy is used as an

indicator for efficiency wage effects in the empirical analysis below.

Union bargaining and Wage Differentials

In a unionized setting wages are negotiated. Assume that the local union cares about wages

only, and that the bargaining solution may be represented by the subgame perfect

equilibrium of a Rubinstein (1982) game of alternating offers. Assume furthermore that the

union can credibly threaten to strike for r periods only. After period r their funds are

exhausted, and they have to take their outside option rather than keeping on strikeing. In

Earth (1991) I show that the outcome of the bargaining is:

73

w. = (1 -e -")[/?— +(1 -£)£.] + e -rrA (8)

where /? is the bargaining power of the union, R/N is revenue per worker, r the common

discount rate, S strike support per worker and A the worker's outside option. The wage is

a weighted average of the standard inside wage that would be the outcome of a game where

the workers were able to keep on strikeing forever, and the outside option. Applying a right

to manage assumption, we set:



AT, €,

where:

<= - (10)
R

is the elasticity of revenue with respect to labor. Let s = S/A. Straightforward calculation

gives:

W,-A
(11)

In a unionized economy, we thus expect wage differentials across firms for similar workers

to be affected by union bargaining power, product market competitiveness and labor

intensity (both from the elasticity of revenue w.r.t labor), workers' strike support and their

ability to sustain a lengthy conflict.

Indicators of union power and ability to sustain a conflict are membership, coverage

of collective agreements as well as the presence of unions in the firm. Wheather the

bargaining firm has local negotiations on the company level after industry- or national

bargains are struck, is used as a control variable.

Some previous evidence

Firm size effects on wages are well documented. A thorough overview of the theoretical

issues at stake are given in Brown and Medoff (1989) along with detailed evidence.

Establishing a size-wage premium also among piece-rate workers, they argue that monitoring

problems experienced by larger employers cannot be the correct explanation.

Rebitzer and Robinson (1991) use a switching regression model to estimate size

effects in dual labor markets. They find such effects in both secondary and primary markets,

however, they find a larger effect in primary jobs. There are few monitoring problems in
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secondary markets. The fact that they find a positive size effect also in secondary markets,

however, also suggests that monitoring difficulties is not the only explanation behind the

firm size premium.

In the present paper I am able to make a direct test of. the hypothesis that firm size

premium originates as a result of internal monitoring problems. As I control for worker's

autonomy in the equations, the firm size effect is measured for a given level of autonomy.

This is also why I have chosen to put the firm size variable under the agency theory heading.

When introducing a dummy for personnel officer, I rely on the following piece of

evidence: According to Olav Magnusson, manager of the Norwegian Association of

Employers (NHO), the NHO launched an internal campaign in 1989 with the specific

purpose of involving top managers rather than personnel officers in wage negotiations at the

firm level. The reasoning was clearly of an agency theory type: Personnel managers deal

with personnel questions all the time and are interested in peaceful relations, while the top

managers are more responsible for company profits. The mere fact that NHO organized

such a campaign is of course independent evidence of agency mechanisms in wage

bargaining in Norway.

Krueger (1991) gives evidence that ownership matters. The study distinguishes

between franchisee-owned restaurants and company-owned restaurants in the fast-food

industry. He finds higher compensation in company-owned firms rather than the franchise

firms, where owners get the surplus profits. The results are consistent with predictions from

agency theories.

There is not much work done to get direct evidence of the presence of efficiency

wage mechanisms. Efficiency wage theories are however, strongly supported by indirect

evidence. Krueger and Summers (1988) gives evidence from the nature of industry

differentials, ruling out most other explanations. Arai (1990) is an exception however,

finding evidence supporting the efficiency wage model from regressing industry

characteristics on the industry wage premia in Sweden. He finds a positive correlation

between average autonomy of the workers and industry premia, also when controlling for

average plant size.

Following the seminal work of Lewis (1963), there is a huge literature estimating the

11



union/non-union wage gap in different countries. Most studies find a significant and large

union effect on wages. As noted by Agostino (1990), however, it is not clear if a union

effect should arise in the Scandinavian countries, where most non-union workers benefit

from the centralized agreements as well. Still she finds a significant albeit declining union

effect for blue-collar workers in Sweden. In the present study I am able to control for both

individual coverage as well as the bargaining regime of the firm. Meyer (1990) finds a

positive wage gap associated with company level bargaining rather than industry level

bargaining, and we may expect the same effect to show up in Norwegian data.

Competing theories?

We have established that all three types of mechanisms may produce wage differentials

between similar workers. Agency theory differentials occur in firm's where managers have

different objectives and discretion over wages. Efficiency wage differentials occur where

effort is unobservable and workers have autonomy over relevant dimensions of effort. Union

wage differentials occur where unions have bargaining power, are able to sustain a conflict

and there is rent to capture.

It is worth noting that even if differentials arise from different mechanisms, the

theories are not exclusive but may all prevail within one firm, sector or economy. In that

sense they are not competing theories, but rather theories competing with the paradigm of

"one price".

Furthermore, it is not a priori obvious if the wage increasing mechanisms reinforce

eachother. If there is a positive interaction effect, autonomous workers would get even

higher wages in larger firms or in firms with a strong union. On the other hand, a wage

premium may serve several purposes, both satisfying the personnel manager's wish for peace

as well as inducing effort on part of the workers. In the latter case we expect a negative

interaction between the indicators. This question is also addressed in the empirical analysis

below.

12



3. Data and Methodology

The data set (NSOE) consists of micro observations of both individual specific and firm

specific variables. The firms are drawn from the register of companies in the Central

Bureau of Statistics. Firms are stratified according to size, geographical location and

industry. Firms are drawn proportional to the square root of the number of employees, and

the number of employees is similarly drawn, so as to achieve national representativity at the

employee level. Firms with less than two employees are excluded. Interviews are conducted

during the fall of 1989.

The most important limitation of our data set is that it is cross sectional, and thus has

no panel qualities.

The advantage of our set is that we have more than two persons from most firms, and

are thus able to estimate firm-specific dummies (and fixed-effect within-firm estimates), and

reliable data on the firm in which each person is employed. The firm specific data are

collected from interviews with both top managers, personnel managers and union leaders

in each firm.

In the present study, a private sector sample of employees is used. I have deleted

observations with no information on bargaining regime (see below) and is left with a sample

of 2006 employees from 490 firms. The bargaining structure in Norway is highly centralized.

Both employers and employees are organized on a national level. Centralized bargaining,

on either national or industry level is in many sectors succeded by plant level negotiations.

There are also firms without collective agreements. My sample is split into two: one sample

of employees from non-bargaining firms and one from firms with collective bargaining. The

distinction is based on information from the top manager of the firm.

Table 1 gives the summary statistics for the sample of individuals from these two

groups of firms. Schooling is defined as years after required level of education. Experience

is actual number of years worked, while tenure is number of years in present firm. Three

dummies capture different job characteristics: Temporary employment equals one if the

worker has a temporary contract only. Shift-work is work outside the range 7 am to 7 pm.

The variable Merit Pay takes the value 1 if the employee is paid according to any other

13



schemes than fixed pay per unit of time.

Table 1
Sample means, Private sector employees

LOG WAGE
(hourly)

FEMALE

SCHOOLING
(years after required)

EXPERIENCE
(actual work experience)

EXP. SQUARED

TENURE
(years in present firm)

TEMPORARY
(temporary employment)

SHIFTWORK
(other than 7am-7pm)

MERIT PAY
(piece rate, bonus etc)

UNION MEMBER
(individual membership)

COLLECTIVE COVERAGE
(covered by collective agreement)

COV * AUT
(interaction term)

SIZ. * AUT
(interaction term)

AUTONOMY
(employee autonomy, range:0 -3)

N

Employees in firms with:
No bargaining

4.48

0.33

2.79

15.22

343.44

6.13

0.07

0.02

0.14

0.21

0.25

0.22

92.75

0.99

530

Bargaining

4.40

0.38

2.01

17.92

464.19

9.65

0.07

0.08

0.14

0.62

0.74

0.62

360.21

0.89

1476

Note: From private sector, non agricultural sample of employees in firms with data on
bargaining regime.
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Note that the union coverage variable refers to a question of whether an individual is

covered by a collective agreement or not. In bargaining firms about 25 percent of the

employees are not covered by the collective agreements. These are workers kept outside

the negotiated contracts. In non-bargaining firms, almost 25 percent have answered that

they are covered by a collective agreement. This should be interpreted as being paid

according to the centrally negotiated pay schedules.

The autonomy variable is the sum of three dummy variables:

1 The first takes the value of 1 if the employee has reported that it is very difficult for

its supervisor to measure the amount of work done.

2 The second is 1 if the worker reports that the quality of work is difficult to evaluate.

3 The third variable equals 1 if the employee reports that he can to a high degree

decide the tasks and order of work himself.

The autonomy variable thus takes the values 0, 1, 2 or 3 and is increasing in worker's

autonomy. The two remaining variables are multiplicative terms interacting autonomy with

being covered by a collective agreement and the number of workers in the firm. Table 2

reports the frequencies for the autonomy variable.

Table 2. Employee autonomy, frequency.

Autonomy = 0

Autonomy = 1

Autonomy = 2

Autonomy = 3

Employees in:

Non-bargaining firms

32

42

18

5

Bargaining firms

39

38

18

8

Sum : 100 100
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Inter-firm differentials

The first part of table 3 reports the coefficients from a micro regression on individual data.

We note that there is a positive union membership effect in bargaining firms, a negative

coverage effect and a positive but insignificant autonomy effect. There is a positive

interaction between firm size and autonomy in both bargaining regimes. The human capital

variables perform as expected, with the exception perhaps of the tenure variable having a

larger effect in non-bargaining firms. There is a negative female differential of about . 11

and .19, with the bargaining environment being relatively worse for women. In the next

section we distinguish between effects of these variables arising within and between firms.

The purpose of the present section, however, is mainly to establish inter-firm differentials

and to present some preliminary data on the firms.

Table 3
Regression coefficients and some statistics from individual data.

CONSTANT
FEMALE
SCHOOL
EXPERIENCE
EXP.SQARED
TENURE
TEMPORARY
SHIFTWORK
MERIT PAY
UNION MEMBER
COLL. COVERAGE
COV. * AUT
SIZ. * AUT
AUTONOMY

INDUSTRY DUMMIES
FIRM DUMMIES

N
ADJ.R2

Employees in firms
No bargaining

j8
4.042

-0.110
0.059
0.026

-0.0005
0.007

-0.032Z

-0.040Z

0.141
0.020Z

-0.109
-0.030Z

0.0001
0.027Z

no
no

530
0.439

with:
Bargaining

18
4.131

-0.187
0.057
0.020

-0.0004
0.002

-0.100
0.072
0.060
0.068

-0.044
-0.032
0.00003
0.013Z

no
no

1476
0.445

16



table 3 cont..
No bargaining Bargaining

MODEL WITH INDUSTRY-DUMMIES:
Number of industry dummies 19 22
ADJ.R2 0.486 0.497
F-value, industry dummies 3.05 6.32

MODEL WITH FIRM-DUMMIES:
Number of firm-dummies 182 306
ADJ.R2 0.589 0.605
F-value, firm dummies 2.84 3.01

Note: Dependent variable: log hourly wages. Coefficients from regression without firm
dummies. A z means that the estimate is not significantly different from zero at a 5 percent
level. The last part of the table gives statistics from an identical regression including also
a dummy for each (but one) industry and firm. The F-statistics tests the specifications
against the preceding one, thus the last F-value tests the hypothesis of equal pay across firms
within each industry.

The second part of table 3 reports some statistics from running the same wage regression

with and without industry and firm control. We reject an hypothesis of equal pay across

industries, and we may also reject an hypothesis that all firms within the industry pay similar

workers the same wage. Having thus established the existence of inter-firm differentials, I

now turn to some summarizing statistics describing the firms.

Table 4 gives the sample means for the firms in each bargaining environment. The

first list of variables (female - autonomy) are the firm specific means of individual

characteristics. The firm specific variables are defined as follows:

Region is a dummy for Oslo, Akershus and Rogaland. These are for the most part

urban areas. Local bargaining takes the value 1 if there are additional negotiations on the

firm level after the centralized negotiations are closed. Union present is 1 if a union is

represented at the firm. Firm size is number of employees at the plant. Personnel Officer

equals 1 if there is a particular manager assigned to tasks involving personnel management

only. Non-ownership is a dummy taking the value 1 if the top manger have no share of

17



ownership in the firm.

Table 4
Sample means, private sector firms

Firm specific means of:
FEMALE
SCHOOLING
EXPERIENCE
EXP. SQUARED
TENURE
TEMPORARY
SHIFTWORK
MERIT PAY
UNION MEMBER
COLLECTIVE COVERAGE
COV * AUT
SIZ * AUT
AUTONOMY
LOG HOURLY WAGE

Firm specific variables:
HIGH-PAY REGION
(Oslo, Akershus og Rogaland)

LOCAL BARGAINING
(Bargaining at plant level)

UNION PRESENT
(Union present in firm)

FIRM SIZE
(Number of employees)

PERSONNEL OFFICER
(Personnel manager in firm)

NON-OWNERSHIP
(Top manager has no ownership

N

Firms with:
No bargaining

0.33
2.57
15.55

360.67
6.05
0.07
0.02
0.13
0.20
0.23
0.18

54.69
0.94
4.45

0.53

0.31

42.86

0.17

0.58
in firm)

183

Bargaining

0.41
1.89

17.29
439.47

8.92
0.08
0.06
0.12
0.55
0.71
0.57

220.45
0.86
4.35

0.35

0.58

237.39

0.32

0.61

307

Note: From sample of private sector, non-agricultural firms with more than one employee
and data on bargaining regime.
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Non bargaining firms are more often located in the high pay regions, are much smaller and

have a more educated work force. The bargaining firms are larger, more often located

outside the urban areas and have a more experienced work force.

Tables 1 a and b) in the appendix report the partial correlations of the firm-specific

variables. I report these partial correlations for two reasons. There is reason to expect a

fairly high correlation between some of the right-hand variables, and the partial correlations

give a preliminary answer to the question of who pays more. Note that we are comparing

firm specific variables, not the individual values.

There are strong positive correlations between the wage level and the average human

capital of the firms. Schooling is also correlated with autonomy (.34) and firm size (.38).

The correlation between autonomy and log wages is high (.43). A higher number of

employees is associated with higher autonomy, the partial correlation being .23. Reasonably,

large firms more often have personnel officers and unions present. Non-ownership is not

strongly correlated with any of the other variables but personnel officer (.22). There is a

positive correlation between log wages and union present, firm size, personnel officer as well

as non-owner.

Table l.b. in the appendix gives the correlations for bargaining firms. The pattern

is very similar to that of non-bargaining firms. The association between autonomy and

wages seems to be weaker while union membership are more strongly correlated. In

bargaining firms, the relationship between autonomy and firm size is weak. Remembering

that bargaining firms are considerably larger, this may suggest that autonomy increases with

firm size in small firms, but is rather independent of firm size when the size is larger.

Autonomy is still highly correlated with schooling. The correlation between firm size and

personnel officer is also somewhat smaller for bargaining firms. Local bargaining is

correlated negatively (-.33) with the fraction of females in the firm and positively with the

fraction on merit pay (.21).

We have thus established the existence of inter firm differentials as well as given

some preliminary evidence in favor of the non-market clearing theories discussed above.

The next subsection briefly considers the method used to test the impact of the different

variables on the firm specific pay premium.
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Methodology

The following model captures the idea that different firms pay similar workers differently:

Where X1 is a vector of individual characteristics, Z1 a vector of firm characteristics. ot{ is

firm f s-pay premia relative to a reference firm. U and e are error terms assumed in the

following to be independent.

We are interested in the 5'sand the d's. Inserting the af'sinto the wage expression

and taking the mean, we get:

Let b = j8 + 5. Using OLS with a dummy for each firm we obtain a BLUE estimate, A|8

from within-firm variation only. OLS on (13) gives the BLUE between estimators Ad and
Ab. Our estimators of the 5'sare given by:

6=£-|8 <14)

The within and between variation is orthogonal to each other, and we may thus

simply calculate the variance of the 5'sby:

A «

var(8) =var(b) (15)

Note that the error term in (13) consists of the sum of two independent variables. The first

is the firm specific mean of the individual error terms. In order to correct for the fact that

I have a different number of observations from each firm, I have weighted the observations
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in the regression by the square root of the number of observations per firm4.

4 Assuming that the individual wage relation given in (12) is homoskedastic with a fixed
standard error a, the standard deviation of the error term in (13) is given by:

(1)

The weighing procedure thus seems reasonable from the U-term, and would be efficient
under the assumption of heteroskedasticity of the following form in the firm specific part
of (12):

1
(2)

It seems reasonable to assume that the variance may be decreasing with firm size, simply
because the larger firm would be more often in the labor market, have more information
and better informed employees and unions. In addition to the weighing, I have also used
the standard deviations corrected for heteroskedastisity below (from the ACOV option in
SAS).
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4. Results

Separate regressions were run for firms with only individual agreements and for firms with

collective agreements. Dependent variables are log hourly wage (within firm estimates) as

well as the firm specific mean of log hourly wage in each firm (between firm estimates).

Tables 5 and 6 report the coefficients and their standard error for non-bargaining and

bargaining firms respectively. Where percentages are used in the text, they are calculated

as (e^ - 1). As discussed in the previous section, the difference between the between and

within estimators gives the effect of the firm-specific mean of a variable on the firms pay

premium. For instance is the difference in the gender dummy -7.0for firms with collective

agreements. This means that an all-male firm pays identical employees 7,25 percent more

than an otherwise identical but all-female firm5.

The presence of a personnel officer has a significant positive impact on the wage

level of the firm. This evidence gives support to agency theories. We find, however, no

significant effect of either firm size nor managerial ownership in bargaining environments.

The sign of the autonomy variable is positive with a negative interaction with union

coverage and a positive one with firm size. The effects are, however, not significant. The

point estimates indicates that an increase in average autonomy by one, increases the overall

wage level of an average bargaining firm (collective coverage .71, no. of employees 237) by

4.2 percent. There is no effect of autonomy within firms: the firms do not distinguish

between autonomous and non-autonomous workers in their agreed wages.

Union density increases the firms' wages by about 1 percent per decile. This supports

the hypothesis that union power increases wages in Norway. Note, however, that while the

average union membership affects the firm's pay premia, it does not affect individual wages

within the firms. Non-members are not given lower wages within the firm. The positive

union membership effect given in table 3 is thus a result of higher wages in firms with more

union members rather than higher wages for union members.

5 See Earth and Mastekaasa (1992) for an analysis of the impact of inter-firm and inter-
industry differentials for the male-female wage gap.
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Table 5. Regression coefficients and standard error.
Between - and within firm estimates as well as the difference between them.

BARGAINING FIRMS

St.err. St.err. 5=b-/J St.err.

CONSTANT
FEMALE
SCHOOL
EXPERIENCE
EXP.SQARED
TENURE
TEMPORARY
SHIFTWORK
MERITPAY
UNIONMEMBER
COLL.COVERAGE
COV.* AUT
SIZ.* AUT
AUTONOMY

REGION
LOCAL.AGREEMENT
FIRMSIZE
PERS.OFFICER
NON-OWNER

Firmdummies

N
adj.R2

3.973
-0.207
0.059
0.027

-0.0005
0.001

-0.096
-0.073
0.077
0.099

-0.036
-0.053
0.0001
0.052

0.047
0.028
0.008
0.005
0.0001
0.002
0.053
0.114
0.034
0.039
0.052
0.034
0.0001
0.032

4.139* 0.142
-0.138* 0.015
0.045* 0.004
0.015* 0.002

-0.0003*0.0000
0.003* 0.001

-0.078* 0.027
0.081*
0.025
0.010
-0.078*
-0.004

0.024
0.021
0.017
0.023
0.016

-0.0000 0.0000
-0.000 0.015

0.065 0.016
0.038 0.018

-0.0001 0.0001
0.093 0.028

-0.004 0.017

-0.166 0.149
-0.070* 0.032
0.014 0.009
0.012* 0.006

-0.0003*0.0001
-0.002 0.002
-0.018 0.060
-0.154 0.117
0.052 0.040
0.089* 0.043
0.042 0.057

-0.049 0.037
0.0001 0.0001
0.052 0.035

0.065* 0.016
0.038* 0.018

-0.0001 0.0001
0.093* 0.028

-0.004 0.017

307
0.625

yes

1476
0.605

Note: Dependent variable: Log hourly wage. The between estimates are from a regression
of the firm specific mean of the log wage on the means of individual characteristics as well
as the firm specific variables in the list. The within estimates are from a regression of log
hourly wages for each individual including a dummy variable for each firm. The difference
gives the effect of the firm specific variables on the firms pay premia (measured in log
hourly wages). See text. The standard error of the difference is calculated as the
SQRT((st.errb)

2+(st.errw)2) as the within and between variation is orthogonal and the
coefficients thus independent. An * means that the difference is significantly different from
zero at a 5 percent level.

The between estimates are from a weighted regression with the square root of the
number of observations in each firm as weights. The standard errors are corrected for
heteroskedastisity.
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The significant and negative within-firm effect of collective coverage is offset by a positive

(but not significant) effect on the firms' pay gap. This indicates that those not covered by

the collective framework are kept outside in order for the firm to give them higher wages.

Average coverage, on the other hand, has a postive (if any) effect on the firm spesific wage

level. The observed negative effect in standard micro wage equations, (see table 2) of

collective coverage is thus not at odds with standard bargaining theory. The effect simply

originates within the firms.

Also the schooling and tenure effects both arise within the firms. This is consistent

with human capital theory (see Topel, 1991). Heterogeniety among firms should thus not

pose any significant problem for the analysis of these variables in standard micro wage

equations, as suggested by Abraham and Farber (1987).

The next table gives the results from non-bargaining firms. Management ownership

seems to discipline the wage setting in non-bargaining firms. The effect is however not

significant on a 5 percent level. The point estimate indicates that managers not owning a

share in the company pays their employees almost 5 percent more than their colleagues with

ownership. The firm size effect is postive and significant. This is evidence of agency

mechanisms in non-bargaining firms.

There is also a postive effect of average autonomy on the firm'spay gap. I take this

as evidence of the presence of efficiency wage mechanisms in non-bargaining sectors. The

firm size and autonomy effects are, however, offset by a significant negative interaction term.

There is also a negative, albeit not significant, point estimate for the (autonomy X coverage)

term. The point estimate for the average non-bargaining firm (size 43, coverage .23)

indicates a 2.3 percent wage increase per unit of autonomy. The similar estimate for the

firm size effect for the average firm (autonomy .99) is a 7,3 percent wage increase per 100

employee.

Again it is clear that the autonomy effect works between and not within firms. The

management do not favor autonomous employees within any one firm. However, firms with

higher average autonomy pay better. My interpretation of this finding is the following:

Because of internal fairness constraints, the firms do not distinguish workers according to

autonomy. However, in firms with many highly autonomous workers, efficiency wage
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Table 6 Regression coefficients and standard error.
Between - and within firm estimates as well as the difference between them.

NON-BARGAINING FIRMS

St.err. St.err. 6=b-j3 St.err.

CONSTANT
FEMALE
SCHOOL
EXPERIENCE
EXP.SQUARED
TENURE
TEMPORARY
SHIFTWORK
MERITPAY
UNIONMEMMBER
COLL.COVERAGE
COV.* AUT
SIZ.* AUT
AUTONOMY

REGION
UNIONPRESENT
FIRMSIZE
PERSOFFICER
NON-OWNER

Firmdummies
N
adj.R2

3.963
-0.154,
0.059
0.019

-0.0003
0.006

-0.037
-0.108
0.110

-0.013
-0.057
-0.024
-0.0007
0.070

0.075
0.044
0.011
0.006
0.0001
0.002
0.068
0.069
0.042
0.039
0.055
0.054
0.0003
0.031

3.754* 0.132
-0.113*-0.032
0.044* 0.007
0.029* 0.004

-0.0006*0.0001
0.006* 0.002
0.086 0.058
0.135 0.127
0.181* 0.041
0.042 0.037

-0.181 0.046
0.058 0.032

-0.0000 0.0001
-0.001 0.019

0.209 0.152
-0.041 0.054
0.015 0.013

-0.009 0.008
0.0003 0.0002
0.000 0.003

-0.123
-0.243
-0.071
-0.054
0.124

-0.081

0.089
0.144
0.059
0.053
0.072
0.063

0.075 0.030
0.077 0.031
0.0014 0.0006

-0.020 0.051
0.048 0.028

-0.0007*0.0003
0.071* 0.036

0.075* 0.030
0.077* 0.031
0.0014*0.0006

-0.020 0.051
0.048 0.028

183
0.544

yes
530
0.589

Note: Dependent variable: Log hourly wage. The between estimates are from a regression
of the firm specific mean of the log wage on the means of individual characteristics as well
as the firm specific variables in the list. The within estimates are from a regression of log
hourly wages for each individual including a dummy variable for each firm. The difference
gives the effect of the firm specific variables on the firms pay premia (measured in log
hourly wages). See text. The standard error of the difference is calculated as the
SQRT((st.errb)

2-f (st.errw)2) as the within and between variation is orthogonal and the
coefficients thus independent. An * means that the difference is significantly different from
zero at a 5 percent level.

The between estimates are from a weighted regression with the square root of the
number of observations in each firm as weights. The standard errors are corrected for
heteroskedastisity.
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considerations lead to a higher general wage level for all employees.

In non-bargaining firms, all human capital effects originate within firms. The tenure

effect is larger than in bargaining firms. Ten years of experience in one single firm gives

32 percent higher wages, where 6 percentage points arise from tenure. The similar figures

for bargaining firms are 15 and 3 percent.

Having a union present in the non-bargaining tends to increase the pay premium by

8 percent. This may be considered a union threat effect. Collective coverage displays a

high and significantly negative effect on within-firm wage differentials. Workers paid

according to the centrally negotiated framework are paid less than otherwise similar

colleagues. The between-firm effect is positive but not significant. Also the union

membership effect takes a different sign within and between firms, but is not significant in

any case. Remember that we have also included a dummy for union presence. This

variable captures the union threat effects in stead of the union density: there seems thus

to be a shift at zero members and little effect from membership size.

Firm Differentials within Industries

I have also run the between firms regressions with control for 2-digit (ISIC) industries. This

is done by introducing a dummy for each (but one) of the industries. It turns out that we

may reject an hypothesis of equal firm premia across industries even when controlling for

the firm specific variables. The adj R2 of the between regressions are .574 and .627

compared to the .544 and .589 from the regressions without industry dummies (see table Al

and A2). Industry affiliation adds to the explanation of firm premia.

Table 9 reports the difference between the between- and within firm estimates with

industry control. The coefficients should thus be interpreted as the within industry effects of

the firm specific variables on the firms' pay premia. It turns out that within industries, the

ratio of male and females do not play a significant role in determining the firms' wage

premia. The male female gap between firms thus seems to arise largely from different

industry affiliation between the sexes. The percentage of collective coverage now turns out

to have a significant positive effect on non-union firm premia. The point estimate is also

larger for the bargaining firms, but still not significant.
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Table 9.

Coefficients from regressions with industry dummies
Between- minus within firm coefficients

Non Bargaining firms Bargaining firms

St. err st. err

CONSTANT
FEMALE
SCHOOLING
EXPERIENCE
EXP.SQ.
TENURE
TEMPORARY
SHIFTWORK
MERIT PAY
UNION MEMBER
COLL. COVERAGE
COV. * AUT
SIZ. * AUT
AUTONOMY

REGION
UNION PRESENT
LOCAL AGREEM.
FIRM SIZE
PERS. OFFICER
NON-OWNER

NUMBER OF INDUSTRY
INCLUDED IN THE
BETWEEN ESTIMATES:

0.1821
-0.0170
0.0041

-0.0150*
0.0004*

-0.0005
-0.1615
-0.1940
-0.0689
-0.0826
0.1783*

-0.0950
-0.0013*
0.0780*

0.0527
0.0621*

0.0019*
-0.0155
0.0480

DUMMIES

19

0.1498
0.0564
0.0131
0.0071
0.0002
0.0035
0.0902
0.1540
0.0656
0.0546
0.0744
0.0633
0.0006
0.0356

0.0293
0.0303

0.0008
0.0512
0.0273

-0.2408
-0.0203
0.0105
0.0101

-0.0002*
-0.0007
-0.0046
-0.1659
0.0157
0.0831
0.0627

-0.0733*
0.0001
0.0723*

0.0636*

0.0222
-0.0001
0.0895*
0.0014

22

0.1509
0.0372
0.0082
0.0056
0.0001
0.0024
0.0561
0.1327
0.0430
0.0433
0.0550
0.0369
0.0001
0.0344

0.0170

0.0179
0.0001
0.0279
0.0164

Note: 5 is the difference between the between coefficients (from the firm specific means)
also with industry dummies, and the within coefficients (with firm dummies). The standard
errors are calculated as the root of the sum of the variances of the two coefficients. See
text. Coefficients market with an * are significantly different from zero on a 5 percent level.
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The autonomy of the employees is even more important once we control for industry

affiliation. In both environments, we have significant coefficients above .7. This means

that fully autonomous firms pay about l/5th better than identical firms with non-

autonomous workers only. The effect is, however, significantly reduced in bargaining firms

with high coverage and larger non-bargaining firms. I view this as rather strong evidence

of the presence of efficiency wage mechanisms in Norway.

The coefficient for non-ownership in non-bargaining firms stays at its original point

estimate of 4.8 but is now only significant at a 10 percent level. The coefficient for local

agreements drops from 3.8 to 2.2 and ceases to be significantly different from zero. This

either means that industry affiliation is the relevant feature, or that industries and bargaining

regimes are too closely connected to make any clear distinction.

Experience shows up with a negative influence on non-bargaining firms. Also the

coefficients for tenure take a negative sign in both bargaining environment. The effect of

tenure is, however, far from significant. It seems thus clear that the tenure effect originate

within firms.
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5. Conclusion

This paper gives evidence of the presence of efficiency wage mechanisms, agency

mechanisms as well as union bargaining effects in the Norwegian labor market. Agency

theories are supported by the observation of a positive firm-size effect among non-

bargaining firms as well as of a wage enhancing effect of having a personell officer present

in bargaining firms. In both bargaining environments firms with more autonomous

employees pay better. The autonomy effect is significant and rather large. This is evidence

of the precence of efficiency mechanisms. Union density has a postive impact on bargained

wages. Even in non-bargaining firms, having a union present causes higher wages.

The within firm pay structure differs from the between firm structure, particularly in

the following manner. Union coverage has a negative impact within firms, but a positive

impact between firms. Firms do not distinguish between workers with different levels of

autonomy, but different levels of average autonomy affects the firms' premia. Also, union

density effects arises between and not within bargaining firms. Both observations supports

a notion that it is difficult for any employer to distinguish between workers on these

accounts. It seems reasonable to attribute this fact to some sort of internal fairness

constraints. I view this as support to Akerlof s (1990) fair-wage hypothesis. The observation

is also consistent with the evidence of eg Dickens and Katz (1987) that industry premia are

highly correlated across narrowly defined occupational groups.

The effects of human capital variables, on the other hand, by and large arise within

firms. Particularly, there is no evidence of a positive correlation between firm specific

seniority and pay premia neither in bargaining nor non-bargaining settings. The tenure

effect arises within the firms, and is larger among the non-bargaining firms. This

observation supports the more indirect evidence given in Topel (1991).

Industry affiliation has a significant impact on firm specific wage levels, even when

controlling for several firm specific variables. This suggests that we have not exhausted the

sources of wage variation between firms with our variables. The between firm models do

however, perform quite well, explaining around 60% of the variation in average wages across

firms (judged by the adj. R2).
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The explanations suggested in the theoretical section all give clues as to why some

firms pay more. They all seem to play a significant role in the Norwegian labor market.

As they are complementary rather than substitute theories, this is not unreasonable. The

evidence given, however, seems to indicate that the reasons for paying more do not augment

each other. Both the wage increasing effect of higher union coverage and autonomy, as well

as firm size and autonomy, are both diminished by negative (albeit not always significant)

interaction terms. This suggests that higher wages for one reason is often sufficient to fulfill

other purposes a wage premium might have.

Together with the evidence of highly correlated industry premia across countries even

with very different bargaining regimes (Earth and Zweimuller (1992)) the evidence

presented here adds to the growing body of international evidence supporting non-market

clearing theories of wage behavior.
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Table 1 a. APPENDIX
Partial correlations, Firm specific variables,

Non-Bargaining Firms.

Female
School
Exper
Expsq
Tenure
Temp.w
Shiftw
Meritp
Unionm
Colcov
Colaut
Sizaut
Autono
Region
Local
Fsize
Persof
No-own
LOG W

Female
School
Exper
Ex sq
Tenure
Temp.w
Shiftw
Meritp
Unionm
Colcov
Covaut
Sizaut
Autono
Region
Unionp
Fsize
Persof
No-own
LOG W

Female

1.00
-0.03
-0.31
-0.29
-0.15
0.26

-0.02
-0.11
0.02

-0.05
-0.09
-0.02
-0.22
0.06
0.01
0.01
0.10
0.12

-0.30

Shiftwork

-0.02
0.06

-0.07
-0.07
-0.03
-0.06
1.00

-0.05
0.20

-0.06
-0.05
-0.01
-0.16
0.01
0.00
0.02

-0.06
0.11

-0.04

Experience
Schooling
-0.03
1.00

-0.07
-0.09
-0.05
-0.11
0.06
0.02
0.28

-0.11
0.06
0.38
0.34
0.21
0.21
0.38
0.14
0.02
0.54

Merit pay
-0.11
0.02

-0.02
-0.01
-0.02
-0.02
-0.05
1.00
0.06

-0.02
-0.03
-0.06
-0.05
0.01

-0.09
-0.03
-0.04
0.03
0.12

-0.31
-0.07
1.00
0.96
0.52

-0.16
-0.07
-0.02
0.06
0.06
0.06

-0.03
0.12

-0.04
0.11

-0.03
-0.06
-0.00
0.30

Union

0.02
0.28
0.06
0.09
0.05

-0.09
0.20
0.06
1.00
0.20
0.19
0.13

-0.08
-0.09
0.44
0.14
0.10
0.08
0.13

Tenure
-0.15
-0.05
0.52
0.50
1.00

-0.09
-0.03
-0.02
0.05
0.12
0.12
0.04
0.08
0.04
0.07
0.06
0.08
0.07
0.26

member
Collective
-0.05
-0.11
0.06
0.05
0.12
0.12

-0.06
-0.02
0.20
1.00
0.74
0.12

-0.09
-0.04
0.27
0.14
0.14

-0.04
-0.07

Temporary empl.

0.26
-0.11
-0.16
-0.12
-0.09
1.00

-0.06
-0.02
-0.09
0.12

-0.04
-0.10
-0.19
-0.11
-0.18
-0.11
-0.03
-0.13
-0.27

Autonomy
coverage

-0.22
0.34
0.12
0.11
0.08

-0.19
-0.16
-0.05
-0.08
-0.09
0.21
0.28
1.00
0.21
0.03
0.23
0.15
0.10
0.43
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Table 1 a cont.
Partial correlations, Firm specific variables,

Non-Bargaining Firms.

Region
Union present

Firm Size Non-owner
Personnel officer

Female
School
Exper
Exp sq
Tenure
Temp w
Shiftw
Meritp
Unionm
Colcov
Covaut
Sizaut
Autono
Region
Unionp
Fsize
Persof
No-own
LOG W

0.06
0.21

-0.04
-0.05
0.04

-0.11
0.01
0.01

-0.09
-0.04
0.04
0.21
0.21
1.00
0.04
0.24
0.32
0.15
0.29

0.01
0.21
0.11
0.12
0.07

-0.18
0.00

-0.09
0.44
0.27
0.29
0.26
0.03
0.04
1.00
0.28
0.31
0.17

'0.25

0.01
0.38

-0.03
-0.05
0.06

-0.11
0.02

-0.03
0.14
0.14
0.24
0.98
0.23
0.24
0.28
1.00
0.55
0.04
0.33

0.10
0.14

-0.06
-0.06
0.08

-0.03
-0.06
-0.04
0.10
0.14
0.19
0.48
0.15
0.32
0.31
0.55
1.00
0.22
0.20

0.12
0.02

-0.00
0.02
0.07

-0.13
0.11
0.03
0.08

-0.04
0.01

-0.00
0.10
0.15
0.17
0.04
0.22
1.00
0.15

Note: Number of firms: 306. Weighted with the square root of the number of observations in each firm.
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Table 1 b APPENDIX
Partial correlations, Firm specific variables,

Bargaining Firms.

Female
School
Exper
Exp sq
Tenure
Temp w
Shiftw
Meritp
Unionm
colcov
colaut
Sizaut
Autono
Region
Local
Fsize
Persof
No-own
LOG W

Female
School
Exper
Exp sq
Tenure
Temp W
Shiftw
Meritp
Unionm
colcov
colaut
Sizaut
Autono
Region
Local
Fsize
Persof
No-own
LOG W

Female

1.00
-0.15
-0.31
-0.32
-0.16
0.12

-0.07
-0.21
-0.18
0.05

-0.05
-0.17
-0.15
-0.05
-0.31
-0.17
-0.11
0.05

-0.51

Shiftwork

-0.07
0.03

-0.01
-0.01
0.02
0.02
1.00

-0.00
0.09
0.04

-0.03
0.14

-0.00
0.00
0.02
0.14
0.16
0.01
0.02

Schooling
-0.15
1.00

-0.06
-0.11
-0.01
-0.15
0.03

-0.12
0.22
0.08
0.29
0.19
0.33
0.18
0.06
0.14
0.20
0.04
0.50

Merit pay
-0.21
-0.12
0.05
0.07
0.06

-0.13
-0.00
1.00
0.11

-0.01
-0.07
0.04

-0.07
-0.01
0.21
0.07

-0.01
-0.03
0.13

Experience

-0.31
-0.06
1.00
0.96
0.66

-0.15
-0.01
0.05
0.32
0.22
0.10
0.05
0.03

-0.03
0.07
0.03
0.11
0.04
0.33

Union member

-0.18
0.22
0.32
0.27
0.31

-0.32
0.09
0.11
1.00
0.55
0.41
0.18
0.13
0.03
0.06
0.17
0.28
0.08
0.39

Tenure
-0.16
-0.01
0.66
0.61
1.00

-0.22
0.02
0.06
0.31
0.23
0.10
0.12

-0.01
-0.09
0.05
0.10
0.13
0.02
0.26

Collective
0.05
0.08
0.22
0.19
0.23

-0.08
0.04

-0.01
0.55
1.00
0.56
0.08
0.00

-0.11
-0.12
0.09
0.16
0.17
0.06

Temporary empl.

0.12
-0.15
-0.15
-0.07
-0.22
1.00
0.02

-0.13
-0.32
-0.08
-0.12
-0.10
-0.10
-0.09
-0.10
-0.11
-0.06
-0.01
-0.33

Autonomy
coverage

-0.15
0.33
0.03

-0.01
-0.01
-0.10
-0.00
-0.07
0.13
0.00
0.69
0.13
1.00
0.19
0.06
0.06
0.01

-0.04
0.28
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Table 1 b cont.

Partial correlations, Firm specific variables,
Bargaining Firms.

Region Firm size
Local bargaining

Non-owner
Personnel officer

Female
School
Exper
Exp sq
Tenure
Temp w
Shiftw
Meritp
Unionm
colcov
colaut
Sizaut
Autono
Region
Local
Fsize
Persof
No-own
LOG W

-0.05
0.18

-0.03
-0.03
-0.09
-0.09
0.00

-0.01
0.03

-0.11
0.07
0.31
0.19
1.00
0.10
0.32
0.18
0.14
0.26

-0.31
0.06
0.07
0.09
0.05

-0.10
0.02
0.21
0.06

-0.12
-0.06
0.07
0.06
0.10
1.00
0.11
0.15

-0.01
0.27

-0.17
0.14
0.03
0.02
0.10

-0.11
0.14
0.07
0.17
0.09
0.10
0.97
0.06
0.32
0.11
1.00
0.43
0.04
0.24

-0.11
0.20
0.11
0.09
0.13

-0.06
0.16

-0.01
0.28
0.16
0.12
0.40
0.01
0.18
0.15
0.43
1.00
0.10
0.35

0.05
0.04
0.04
0.06
0.02

-0.01
0.01

-0.03
0.08
0.17
0.09
0.03

-0.04
0.14

-0.01
0.04
0.10
1.00
0.00

Note: Number of firms: 183. Weighted with the square root of the number of observations in each firm.
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