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Contracts between firms and their workers

« Labour markets generally do not behave like
neoclassical markets

Long-term relationship between workers and firms

Quality and effort are more like experience goods than search
goods

Quality and effort can improve over time (on-the-job training or
learning)

Quality and effort may not be verifiable to third parties
There are often relationship specific assets

Workers may have preferences over fairness, kindness, and
other non-monetary attributes of the contract

« Thus many labour contracts deviate considerably from
predictions offered by simple supply and demand models



Approaches to contracts in the
literature

HRM approach (Doeringer and Piore, 1971)

— Contracts characterised by ports of entry, internal promotion, career
ladders, job rotation, administrative determination of wages according to

rules
— Approach is largely descriptive based on case studies

The transaction costs economics approach (Williamson, Wachter,
and Harris, 1975)
— Emphasises idiosyncratic investment (human capital)

— Internal labour markets are a response to the problems of moral hazard
and bounded rationality

The p)ersonnel economics approach (Lazear, 1995 and Prendergast,
1999

— Piece-by-piece modelling of the labour contract

— Largely motivated by the problems of adverse selection (attracting and
retaining the right workers) and moral hazard (effort on the job)

The Fairness Approach (Akerlof, 1990, Khan 1997, Fehr and
Schmidt, 1999)

— Workers may withhold effort if they believe wages to be unfair
— A fair wage may be very different from the market wage



“Too Many Theories, Too Few Facts”

There has (for a long time) been a very rich set of
models looking at aspects of labour contracts

Empirical evidence has been much thinner

— Contemporary data is hard to come by and often not entirely
adequate
» Firms treat their employment records as confidential

 Even when data is available it rarely covers entire careers, whereas
career concerns are often very explicitly integrated into the models

« The underlying hypothesis is that contracts can be used to increase
effort, yet are used where effort is difficult or impossible to directly
observe

The limited evidence (e.g. Baker, Gibbs, and Holmstrom,
1991) partially supports each of the different approaches



The Historical Approach to Labour Contracts

My research has used historical personnel records surviving in
various archives to examine the nature of worker/firm relations

The records contain information about the individual’s background
(age, sometimes previous experience), wages, sometimes position
at the firm, dates of entry and exit

The records cover the following industries:

— Australian banking (with David Merrett and Ken Simons) — Union
Banking of Australia (data covering the entire careers of everyone at the
bank in 1887 and all entrants through 1900); smaller data sets from the
Bank of South Australia, Bank of Australasia, Bank of Adelaide,
Queensland National Bank.

— Victorian Railways (with André Sammartino) — Government Gazette
information from Triennial Censuses 1904-1919

— English banking (with Jeff Frank) — Williams Deacon’s Bank (data
covers all staff from 1890-1936 and most through 1941); smaller data
%etskfrom Sheffield and Rotherham Bank, Manchester and Liverpool

ank.
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Name

birth year

The Data, sample records

ex day
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The Data, sample records

No. 183)) THURSDAY, OCTOBER 9. [1902.
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VICTORIAN RAILWAYS.

LIST of all persons permanently employed -in the Railway Service on the
1st Jenuavy, 1002, Published pursuant to section 91, Act 1133.
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The Data, organization of information

The data for the UBA and WDB is continuous.
The UBA data contains full information about
position, it is possible to identify the branch
manager at WDB. | have recorded information
annually to create a panel data set.

The smaller samples from other banks provide a
mix of cross-sectional and panel data.

The VR data is triennial. It contains wages and
position, but not location.

Across all firms, the data contains over 100,000
observations from over 10,000 individuals.



Data, contents

Organisation | Time Nature of Nature of Position | Location | Sample Size
period Data sample
UBA 1850-1970 | Panel Complete YES YES 1767 staff, =32000
career, obs
Complete
organization
BSA 1864-1874, | Panel Complete YES YES 566 staff, 4578 obs
1879-1891 organization
ASIA 1888-1945 | Panel Complete YES YES 125 staff, 2048 obs
career
BoA 1926 Cross- Complete YES YES 290 staff, 290 obs
section organization
QNB 1893 Cross- Complete YES YES 319 staff, 319 obs
section organization
WDB 1890-1941 | Panel Complete NO YES 1979 male staff, =
organization 39700 obs; 1300
female staff, 7775
observations
SRB 1894-1907 | Panel Part NO YES 65 staft, 791 obs
organization
MLB 1908-1919 | Panel Part NO YES 258 staff, 1492 obs
organization
VR 1902, 05, Repeated Surname YES NO 3750 staff, =15600
08,11, 14, | cross- ABC obs
18,21 section




Additional sources of evidence

Published pay scales for large
bureaucracies

Trade union archives
Trade journals

Internal documents of the various firms
— Managers’ papers

— Policy papers sent to staff

— Rules for employees



Issues that can be addressed with this data

« The nature of internal labour markets in large bureaucracies
— Hiring
— Internal mobility and promotion
— Separations
— Pay
 MRP or Incentives
* Impersonal rules or managerial discretions

» Long-run incentives — promotion tournaments, deferred
compensation

» Variation over the business cycle
« Monitoring and Incentives — moral hazard and banking
* Nominal wage rigidity
— Rigidity over the business cycle
— Effect on real wages

«  Employment of women, compensation and promotion practices



Organization of the firms

 Banks
— Multiple branches spread over large geographic areas
» Day-to-day monitoring from the centre is prohibitively expensive
— A few large branches in the big cities handle administrative tasks

— Work characterised by extreme moral hazard (threat of thefft,
fraud, collusion with customers and other staff)

— Paternalistic set of rules designed to (partly) mitigate moral
hazard

— Australia faces a shortage of suitably qualified (secondary
education) workers, England less so

 Railroads

— Multiple branches (Traffic, Locomotive, and Existing Lines
employ 90+% of staff). Separate I[LM’s within each branch.
— Stations are spread out across the state
» Day-to-day monitoring from the centre is prohibitively expensive

— The extent of moral hazard is less than in the banks, but the cost
of incompetence or dishonesty is higher



The monitoring problem, two pictures

UNION BANK OF AUSYRALIA, —Australasian Head Offices, Colling Street, Melbourne,



Internal hierarchy UBA
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Internal hierarchv VR — traffic branch
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Hiring and internal mobillity

Bank workers were typically hired young (16-18) and
promoted from within, except after the acquisition of
another bank.

Railway workers hired at slightly older ages (15-25), and
often had prior experience outside the railways

Movement between bank branches was common

— Clerks started as juniors in bigger branches, moved after 3-4
years to country branches. Job rotation was essential for later
promotion.

— Almost all staff at smaller branches were moved periodically in
order to reduce the opportunities to collude or steal

Career tracks

— Well defined track in banking: clerk — teller — accountant —
manager — inspector/GM. Most people advancing to higher
levels work at each of the lower levels, though a few skip steps

— Multiple career tracks in railroads, at least one standard career
track per branch



Internal mobility and exit

Promotion was slow.

— UBA and WDB: A talented bank clerk typically took 12-15 years
to reach branch manager. Some clerks took over 25 years.

— The VR operated several internal labour markets, divided by

function. In the locomotive branch the normal career was 3-4
years as an engine cleaner, 6-10 years as a fireman, before

promotion to driver.

Careers were lengthy — exit rates exceptionally low
— Banking: high exit rates in first 5 years, most surviving 7 years
stay until retirement or death

— Railroads: slightly lower early career exit rate (older start age
and probability of a bad fit), can’t observe reasons for leaving but
more leave before the retirement age



Distribution of Career lengths UBA and VR

—

20 30 20 30
Length of Career Length of career

UBA- Full Sample UBA — Career 7 years+

20 30 40 50 10 20 30
Length of Career Length of career

VR — Full Sample VR — Career 7 years+



Real wages

« \Wages closely linked to tenure at all firms. The wage
profile in banking is much steeper than at the railroads

— Tenure is much more important than position for banking wages,
similar in importance at railroads

— Wages increase throughout the career, suggests that on-the-job
training is not driving the importance of tenure

— Banks and railroads maintained mandatory retirement and offer
generous pensions, further evidence of deferred compensation

— Relationship is very econometrically robust, not driven by
selective exits

— This wage profile provided workers with an incentive to stay and
to not do anything that would lead to dismissal
 Wage policies were impersonal, scales and implicit rules
mattered

— A very high proportion of staff earn exactly the salary proscribed
by the scale operating when they enter

— High ability staff don’t earn much more than low ability staff until
after 15 years



The relationship between wages
and tenure, UBA and VR
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Explicit and implicit rules, UBA

350

N
a
=)

-

Annual Real Earnings
N
o
o

g\g
A

/

12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Tenure

+ 60

T 50

140

T 30

T 20

Standard Deviation of Earnings

—e— Quartile 1

—#— Quartile 2
Quartile 3
Quartile 4

—*— standard deviation

Percent of Employees on the 1889 Wage Scale by Entry Cohorts

entered 1889-1894
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year
1889
1890
1891
1892
1893
1894

% on the 1888 Scale

76.0
87.8
84.6
92.4
89.3
89.9

Sample Size

25
49
78
118
169
179

% on the 1888 Scale

9.6
14.4
25.0
12.9
27.1
82.2

Sample Size
135
118
100
85
70
45




The returns to promotion

Evidence overall is consistent with tournament models.
Earnings increase all else equal with moves up the hierarchy

The promotion premium increased further up their hierarchy. At
WDB the expected value of promotion was fairly constant across
hierarchical levels.

Increments are considerably above normal (5%-20%) at the time of
promotion, but not in the surrounding years

Seniority was explicitly a criteria for promotion in both banking and
railroads, but there was no entitlement based on seniority alone.
Consistent with handicapping in a tournament model.

At WDB there was an exogenous increase in probability of
promotion to small branch manager from about 1920 due to
expansion of the branch network. The premium for these promotions
declined, the premium for promotion to medium to large branch
manager stayed fairly constant.



Increments for promoted and not
promoted staff, UBA and VR

A(log real salary),

<

aa)

-
Senior Head Office .139 .035
Fireman .189 .009
Driver 207 -.043

Q; Examiner 201 .007
Operating Porter 265 .020
Stationmaster 145 013




Wage rigidity

Findings for WDB, UBA, VR generally consistent with
New-Keynesian models

Incumbent workers almost never receive pay cuts, even
during periods of deflation. Contemporary studies on
look at periods of zero or positive inflation.

Nominal increments of zero were extremely common

The characteristics of workers taking pay cuts were very
similar to those receiving zero increments, suggesting
that the two were substitutes

The only wage cut in the 3 firms was a 10% across-the-
board cut at the UBA in 1895, after a severe depression
and banking crisis

Wages of new workers were very flexible. Many year-to-
year cuts in average starting salary
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Female salaries and careers

 Women hired at WDB from 1915, initially
temporary replacements for men on service
leave, permanent from 1919

« After 1919 most women are in routine positions
only a few rise to positions of responsibility
— Concentrated in larger back offices
— Glass ceiling at the level of manager

— It is possible to identify in the data at least some of
the women in positions of responsibility

« Women required to leave (and forfeit pension)
upon marriage



Female Salaries

Similar to male salaries early in the career, substantial
divergence after about 10 years

Blinder-Oaxaca decomposition shows that that this is
entirely dues to differences associated with tenure.
Women have lower average tenure than men because of
marriage bars and lower returns to tenure.

Effect of glass ceilings on salary is relatively small
because, even for men, the probability of promotion to
manager is relatively low and even the best men spend
long periods as clerks before promotion

Turnover is higher than for men, but still relatively low.
Evidence from NSLLL and pay scales for railway clerks,
teachers, civil servants suggests women did not have
better outside opportunities.



Distribution of salaries after 5 and 20 vears tenure
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Real Salary (1890 prices)

Estimate male and female real
salary profiles
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Deferred compensation: Incentives and
fairness, some experimental evidence

* One problem with field data is that we can not
observe effort. Yet it is where effort is

unobservable where theory predicts that long-
term incentive contracts should be important

 Another issue is that we believe that fairness
Issues should matter for effort levels, but it is
very difficult to observe how they might matter in
field data.

* For these reasons, the controls offered by
laboratory experiments provide an additional
way to examine contracts and workers’ effort
levels.



Deferred compensation in the lab: Setup

There are two players: firm and worker

There is a three period career: young worker, old worker,
retired worker

Worker effort can be low, medium, high (L, M, H). There
IS a cost of supplying effort (C) which is increasing in
effort level (CL, CM, CH)

Workers are dismissed with probability P if they supply

low effort. Workers are never dismissed if they supply
medium or high effort.

Output (Z) increases with effort by a larger amount than
cost

Firms make wage offers (W) for each period. The nature
of the wage offer differs across treatments.

The experiment lasts for 20 rounds, with random
matching of workers and firms to approximate a one-shot
game



The treatments

Full commitment (main treatment) — the firms announces
a wage schedule at the beginning for all three periods
(W1, W2, W3). This wage schedule is binding and each
wage must be paid if the period is reached.

No Commitment (control 1) the firm announces a wage
schedule (W1, W2, W3) which is binding one period
ahead. At the start of each period he can change the
wages for the remaining periods.

Computer firm treatment — The rules are the same as
with the FCT, but the same wages offers from the FCT
are now made by a computer

Reputation treatment — The rules are the same as the
NCT except that worker players can observe the firm
player’s history



Equilibrium in the treatments (assuming
subjects maximize income)

* In general the equilibrium is solved through
backwards induction. What happens in round x
(if the game reaches that stage)

« FCT and CFT- firm offers deferred
compensation. Wages are high in period 3 and
zero in period 1. Wages are (0, X, Y) where 0 <
X<CMandY =(CM-CL)/p + (CM - X). Effort is
(M, M).

« NCT — firms offer nothing in period 3, workers
know this and supply low effort in period 2, etc.
W = (0, 0, 0) Effortis (L, L)



Social Preferences

* This game is characterized by inequality. In
equilibrium firms earn more than workers.

* |f workers have Fehr-Schmidt preferences
(UW(TmW, tF) = W - a * max(1tF - mW, 0) - B * max(0, TW - 11F)
and suffer disutility from disadvantageous
inequality (a > 0), they may punish fully
iIncentivised, but unfair wage offers. We capture

this effect by differences between the FCT and
CFT.



A simple diagram showing the relationship
between current pay, deferred pay, and effort
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Main results

Higher deferred pay and effort in the FCT than the NCT — shows the
power of incentives

Greater incidence of low effort in the FCT than the CFT in the Fehr-
Schmidt triangle — shows that social preferences temper the effects
of incentives

Efficiency gains of commitment are only 25% what the model
predicts

— In the NCT some subjects try to cooperate to break out of the low wage,
low effort equilibrium

— In the FCT there are output-destroying disputes over the distribution of
the surplus

— Suggests that formal institutions (contracts) and informal institutions
(cooperation) may be substitutes

Reputation produces an intermediate result
— Higher wages and slightly higher effort than NCT

— Workers respond to the history of the firm in terms of deferring
compensation



Summary

Labour contracts, like many other contracts within firms,
do not act like spot markets

— Labour contracts are characterised by adverse selection and
moral hazard

— Labour turnover creates search and training costs

Long-term relationships and wages that deviate from
spot wages mitigate AS and MH

Evidence from firms suggest that contracts are motivated
by the need to attract, retain, and incentivise workers

— Deferred compensation provides an incentive for long service
and honesty

— Promotion tournaments are designed to attract and reward talent

Contracts that are perceived to be unfair may not be fully
efficient even if incentive compatible
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