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ABSTRACT

This thesis describes and analyzes the earnings inequality in the United Kingdom and
related countries in particular Italy and Germany, incorporating institutional measures
and changes. There are three main tasks: firstly, Chapter 2 shows that earnings
inequality as well as skill premiums have increased substantially over the last thirty
years. A simple supply-demand analysis can only broadly fit with the wage structure

changes, but leave much space for institutional explanation (Chapter 3).

Secondly, after controlling for the workers’ main characteristics, changes of
technology, industrial structure and labor market conditions, our estimates imply that
institutional changes (mainly trade union decline) can account for a substantial part of

the rise of skill premiums since the 1970s (Chapter 4).

Finally, Chapter 5 and Chapter 6 compare the real wage flexibility in the UK with
Italy and Germany, which have centralized collective agreements. We find flexible
wages in the private sector in the UK and only in the prosperous regions in Italy (the
north) and Germany (the west). When regions within a country are prosperous, the
different types of wage-setting institution give similar results. However, when a

region is lagging, collective bargaining delays recovery.
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CHAPTER ONE: INTRODUCTION

“The history of Europe demonstrates that inequality is
necessary to reveal progress by different people...... If
equality is enforced by socialist law, or encouraged by
conservative custom, it slows down or suppresses
progress. The peoples of Europe would have remained
poorer longer...... Inequality in actions is the way to
equality in result.” (Arthur Seldon, 1990, “The Virtues of
Capitalism.” The Collected Works of Arthur Seldon,

Volume 1, p213)

Arthur Seldon’s “capitalism”, as he described it, is only a convenient simplification
for “the price system,” or “the market economy”. Labour economists believing in the
market agree with him that the flexible price system in labour markets (i.e. wages) can
adjust market forces back to equilibrium. This strand of ideas is obviously following
the tradition of “the invisible hand” advocated by Adam Smith (The Wealth of
Nations, 1776, vol. IV, ch 2.9). In other words, flexible wages help people to be
employed in the face of adverse economic shocks. Consequently, less unemployment
brings more happiness for the whole society, not only for those unemployed but also

for those employed, since “almost any job is better than no job” (Layard 2003, p5).

However, for the whole society, inequality is perhaps just as unhappy a thing
as unemployment is. Relative income position can play a very important role in
happiness (Layard 2003, Table 1, p3). If more and more people are located below the

average line of the earnings distribution, the welfare of the whole society declines.



Hence, even with a much higher unemployment rate than that in the UK, different
institutional “rigidities” are regarded as useful tools for social equality and stability in
many continental European countries, and are politically difficult to remove (Boeri
2005). Arthur Seldon argued that inequality in actions is the way to equality in result.
The problem is what action can lead to the right way. This dilemma calls for a balance
between the government’s aims of employment and equality, and can only be resolved

by the interaction of institutions and market forces.

1.1 Identifying the problem

This thesis is not going to set another fire to the hot debate on labour market
flexibility and rigidity in European countries. Even though the series of essays in this
thesis aim to contribute to this debate, they only provide clearer empirical facts which
may be used by both sides. The focus of interest here is to describe and analyze
earnings inequality in the United Kingdom and related countries in particular Italy and

Germany, incorporating institutional measures and changes.

Earnings inequality in the United Kingdom has increased substantially since
the 1970s. In 1972, the top ten percent of males, between the ages of 16 and 66 earned
double the hourly wages of the bottom ten percent of males. The wage gap had soared
by about 40 percent in the mid of 1990s. Even in 2002, the 90™-10" percentile
differential of male was still about 20 percent higher than thirty years ago.' Among
industrialized countries, only the United States has had an increase of similar

magnitude during the same period.

" The figures in this paragraph are all derived from the General Household Surveys, and are based on
the definition and conventions outlined later in this thesis. See Figure 2.4 in Chapter 2.



This thesis tracks the growth of earnings inequality in the United Kingdom
over the three decades from 1972 to 2002. Since the unemployment rate in the UK has
been controlled below 5% in recent years (Berthoud 2007, Figure A, p2), containing
earnings inequality and reducing the number of poor families are aimed to be right at
the top of the government’s social policy agenda (DWP 2006, pl). This thesis
achieves some answers to questions such as “what has happened regarding wage
inequality in the British labour market over the last three decades? In addition, if
possible, what will happen in the next stage?” An understanding of how the British
earnings distribution reached its current position could provide valuable clues on

directions for future policy.

Moreover, this thesis sheds light on more difficult questions as “Which factor
or factors, among market forces (labour supply and demand), neutral/non-neutral
technical shifts, international trade and institutional changes, play the most important
role in these changes?” In the broader literature on earnings inequality, much
disagreement remains concerning the fundamental causes of the rising earnings
inequality in the UK and US. One class of explanations postulates that changes in the
British wage structure are driven by skill-biased technological change (Machin and
Van Reenen 1998 Table 1, p1220, Katz and Autor 2000 section 5.5, Machin 2001,
p774 and O’Mahony et al 2008). They argue that skill-biased technological change
(SBTC) — the quick diffusion of computers or other Information and Communication
Technology (ICT) facilities at work — raised the relative demand for more skilled
workers and reduced the demand for less skilled workers. Krugman (1994, p70) and
Nickell and Bell (1996, p302) also agree that the technology impact in the 1980s

would be more adverse to unskilled workers who cannot adapt to SBTC, maybe due



to poor quality primary education. There is strong evidence of the empirical
association between proxies for SBTC and the widened wage gap of the UK and US
in the 1980s. Thus, SBTC is an important factor in the earnings inequality through

inducing skill-biased labour demand.

Although the SBTC explanation is successful in explaining the rising earnings
inequality in the UK and US in the 1980s, it is also widely realised that the diffusion
of computers at work has become so widespread in the 1990s that a simple headcount
no longer measures SBTC-induced demand shifts (Machin 2001, p772). Card and
DiNardo (2002) review the evidence in favour of the SBTC hypothesis and focus on
the implications of SBTC for economy-wide trends in wage inequality, and for the
evolution of wage differentials between various groups. They argue that a
fundamental problem for the SBTC hypothesis is that wage inequality in the US
stabilized in the 1990s, despite continuing advances in computer technology. SBTC
also fails to explain the closing of the gender gap, the stability of the racial wage gap,
and the dramatic rise in education-related wage gaps for younger versus older workers
in the US. Thus, they conclude that the SBTC hypothesis is not very helpful in
understanding the myriad shifts in the structure of wages that have occurred over the
past three decades. This thesis will push this argument further in late chapters using

British data.

An alternative explanation focuses on changes in product demand largely
associated with large trade deficits from the 1970s.> Wood (1995, p64-67, see also

1994 and 1998) tries to prove that the growth of manufacturing imports from newly

? Nickell (2006, Table C) shows trade deficits of the UK since 1955.



industrializing economies has led to a sharp decline in manufacturing employment
and a shift in employment towards those skill-intensive sectors. He argues that
international trade lowers the economy-wide relative demand for unskilled labour by
about 20%. Thus, international trade can explain not only the rise in earnings
inequality throughout the industrialized countries, but also the trend towards higher

joblessness.

However, the trade explanation does not convince many labour economists
(see Machin and Van Reenen 1998, p1239) and even many trade economists (see
Sachs and Shatz 1994). Schmitt (1995) uses the General Household Survey (GHS)
from 1974-1988 to perform an industry-based shift-share decomposition on the
changes of education differentials in the UK. He does not find that employment shifts
from manufacturing to service sector have made a significant contribution towards the
rise in education differentials during the 1980s, hence suggesting that trade effects on

earnings inequality may not be as important as Wood describes.

On the other hand, the rising wage inequality in the UK has been accompanied
by institutional reforms in the labour market since the Thatcher-era (Blanchflower and
Freeman 1993). A labour policy directed by US-style flexibility may be part of the
causation of rising wage inequality. Evidence includes the fact that those continental
European countries, such as Italy, Germany and Sweden, with little or no increase in
earnings inequality since the 1970s, all continue to have some form of centralized
wage setting (see Erickson and Ichino 1995 for Italy, Abraham and Houseman 1995

for Germany and Edin and Holmlund 1995 for Sweden). This difference in wage

3 However, Acemoglu (2003b, p200) thinks that increased international trade may be more important
than generally believed because it induces skill-biased technical change. He thus argues that the two
competing explanations, international trade and SBTC, for the increasing skill demand may be related.



inequality across countries has led to a view which is sometimes called the “Krugman
hypothesis”. It states that the rise in wage inequality in the Anglo-Saxon countries and
the rise in unemployment in continental Europe are “two sides of the same coin”,
namely a fall in the relative demand for unskilled workers under different wage
setting institutions (see Krugman 1994, p28-39, Nickell and Bell 1996, p302 and

Puhani 2003, p1).

Figure 1.1 describes the supply-demand changes behind the “Krugman
hypothesis”. The horizontal axis represents the relative employment of skilled
workers to unskilled workers (Lg/Ly), and the vertical axis represents the relative
wages of skilled workers to unskilled workers (Ws/Wy). As the relative demand (D)
and relative supply (S) cross, the original equilibrium is at the point A where skilled
workers have relative wage w; and relative employment ;. In the face of SBTC, the

relative demand curve for skilled workers will increase from D; to Ds.

In Anglo-Saxon countries, flexible labour market institutions allow relative
demand D, and supply S to achieve the new equilibrium B. We find that skilled
workers at the new equilibrium have a higher relative wage w», that is, higher wage
inequality. Flexible wages of unskilled workers can be adjusted low enough for them
to keep their jobs or find new jobs. In addition, some unskilled workers may quit
voluntarily and make the relative employment of skilled workers rise to l,. Thus, in
the face of SBTC, overall unemployment rates in Anglo-Saxon countries are still kept

at a natural level, but wage inequality is higher than before.



In continental European countries, however, centralized wage setting
institutions may prevent the wage of unskilled workers from falling to an extent that
employers are still willing to employ them. Hence, the relative wage of skilled
workers may stay around wj, and wage inequality does not change much. In the face
of SBTC, a rigid wage leads to a relative employment gap (I3-1;) between relative
supply and demand of skilled workers. The relative supply of skilled workers is still at
point A, while the relative demand rises to point C. The rigidity of labour market
pushes the wage of unskilled workers above equilibrium. There is an excess-demand
for skilled workers as well as a higher unemployment rate for unskilled workers. Thus,
it is not surprising to see the evidence of a negative association between wage
inequality and the rigidity of labour market institutions in cross-country analysis (e.g.

Koeniger et al 2004, Table3, p27, see also the survey in Siebert 2006, Figure 1, p14).

Institutions in this thesis include trade unions, the combined system of taxes
and welfare benefits, and minimum wages (similar to DiNardo, Fortin and Lemieux
1996). These institutions have been regarded as the primary factors in different
patterns of earnings inequality across countries by many authors, for example Katz et
al (1995), Blau and Kahn (1996), Machin (1996), Gottschalk and Joyce (1998), Card
et al (2003) and Koeniger et al (2004, 2007). These cross-country analyses tend to
treat the UK as an intermediate case between the rigid labour market in continental
European countries and the “epitome” of labour market flexibility, the United States.
Therefore, examination of the evolution of wage structure in the UK and exploring the
possible causation behind the movement have been an important part of the
international argument about issues of earnings inequality, unemployment and labour

market flexibility.



1.2 Objectives

There are three main tasks for this thesis: the first aim is to describe and analyze the
changes in the wage structure of the United Kingdom over the period 1972-2002
(Chapter 2 and 3). Chapter 2 is a further development of Schmitt (1995) and Katz et al
(1995), aiming to describe the changes in the wage structure. We find that wage
inequality fell slightly in the 1970s and rose rapidly in the 1980s and the early 1990s.
In last years of my sample period, wage inequality has been contained to some extent.
The cyclical pattern of skill premium, with an increasing trend after the 1970s is

analyzed using a repeated cross-section regression in this chapter.

Chapter 3 continues the first aim and analyzes how supply and demand
interactions result in the changes of wage inequality in the UK. We test the Katz and
Murphy (1992) hypothesis (that fluctuations of labour supply combined with stable or
steadily growing labour demand decided wage movements, hence a negative
association between employment and wage changes), and the Machin (2001)
hypothesis (that fluctuations of labour demand combined with steady changes of
labour supply decided wage changes, hence a positive association between
employment and wage changes), using a simple supply and demand framework.
Empirical results in Chapter 3 show that this supply and demand framework,
following either Katz and Murphy’s hypothesis or Machin’s hypothesis, can only
broadly fit with the employment/wage changes in the last thirty years and leave much

space for institutional explanations.

Secondly, the above two chapters regard institutions as the underpinning

factors of wage changes, however, a formal analysis of institutional effects on skill



premiums is made in Chapter 4. A fairly consensual position is that the wage
distribution reflects both market factors and the institutional environment. Institutions
presumably work through supply and demand to affect the wage distribution. It is
empirically demanding to quantitatively identify and assess the effect of institutions.
Chapter 4 aims to disentangle the labour market institutions from the above simple
supply and demand framework. A union bargaining model, involving institutional
factors such as trade unions, earnings tax, unemployment benefit and minimum
wages, is applied to explain the changes of skill premiums. After controlling for the
workers’ main characteristics, changes of technology, industrial structure and labour
market conditions, our estimates suggest that labour market institutions can account
for a substantial part of the dramatic increase in skill premium and earnings inequality

after the 1970s.

The third task is to analyze the effect of different wage-setting institutions on
wage flexibility. With worse economic performance than the US and the UK, policy-
makers of many continental European countries particularly emphasized labour
market flexibility in recent years. Devereux and Hart (2006) point out that the extent
to which wages respond to market conditions determines the extent to which adverse
shocks from business cycles result in wage adjustments rather than unemployment.
Thus, attainment of overall wage cyclicality has become the central goal of labour

market flexibility.

Chapter 5 and Chapter 6 compare real wage cyclicality in the UK with two
continental European countries: Italy and Germany. The wage in the UK is set at the

company or individual level, compared with the centralised collective agreements in



Italy and Germany. These two chapters find an overall procyclical wage in the UK, in
contrast to procyclical wages only in prosperous regions of Italy (the north) and
Germany (the west). The rigid wage in the poor regions of Italy (the centre-south) and
Germany (the east) is apparently associated with the centralised and coordinated wage
setting institutions in both countries. With the same access to technology and
international competition, the big difference in the real wage cyclicality of these three
countries implies that wage setting institutions play important roles in earnings
inequality. The difference can support the “Krugman hypothesis™ that flexible wage-
setting institutions allow increasing wage inequality and keep unemployment lower,

just as rigid institutions contain wage inequality but bring a higher unemployment rate.

In the concluding chapter, I summarise my findings and attempt to shed light
on these various issues. On the one hand, it may be argued that the coordinated wage-
setting institutions as in Italy and Germany (OECD 2004, Table 3.5, p151) are
necessary for labour market flexibility. The collective bargaining in Germany and
Italy possibly achieve flexible wages in prosperous regions, but it obviously delays
recovery of lagging ones. The advantage of wage bargaining at individual or company
level in the UK is that the freedom of bargaining can provide employment
opportunities to all participants in labour market. On the other hand, the US-style
labour market institutions (such as the decline of the National Minimum Wages, see
DiNardo et al 1996) seem not the only way to improve labour market performance,
especially considering the cost of higher earnings inequality. The efficiency of such

institutional reforms is further questioned in Chapter 7.
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Figure 1.1: Institutional effects on wage inequality
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CHAPTER TWO:
CHANGES IN THE WAGE STRUCTURE OF THE UNITED
KINGDOM 1972-2002

2.1 Introduction

This chapter aims to describe the changes in the wage structure of the United
Kingdom over the period 1972-2002. Wage inequality in the United Kingdom has
increased substantially since the 1970s and arrived at a high level in terms of either
the UK’s own historical experience or by comparison with other European countries.
Since the patterns and determination of inequality always draw the attention of
economists and common public, the evolution of the wage structure over the 1980s

and the early 1990s has been well documented by a number of papers.

Schmitt (1995) uses the General Household Survey (GHS) from 1974-1988 to
describe how earnings inequality among males fell slightly during the 1970s, only to
rise rapidly in the 1980s in the UK. Gosling et al (2000) report that the gap between
the 90™ and 10™ percentile of the wage distribution changed little during the 1960s
and early 1970s and has widened rapidly throughout the 1980s and early 1990s using
the GHS 1978-1991 and the Family Expenditure Survey (FES) 1978-1995. Dickens
(2000) reports a doubling of the variance of the logarithm of hourly wages during the

same period using the New Earnings Survey (NES) 1975-1995.

Current literature continues the story. Gosling and Lemieux (2001) report that
wage inequality in the UK remained more stable in the second half of the 1990’s
mainly using the FES 1978-1996, supplemented with the Labour Force Survey (LFS)

1997-1999. Prasad (2002) studies the NES and discusses wage inequality from 1975

12



to 1999. He argues that there has been virtually no change in wage inequality of the
UK in the latter half of the 1990s. Kalwij and Alessie (2003) confirm the above
observation by examining the variance-covariance structure of log-wages of British
men in the NES 1975-2001. They also find that wage inequality has risen sharply
during the 1980s and early 1990s and remained fairly constant in the second half of
the 1990s. A strong increase in transitory wage inequality and a lesser increase in
permanent wage inequality are the main causes of the worsening wage inequality
during the 1980s and early 1990s. They attribute the stable wage inequality in the
second half of the 1990s to the stabilization of permanent and transitory wages
inequality, especially the strong decrease in the transitory wage inequality for the new
entrants. Thus, current research is in sharp contrast to earlier literature and illuminates
the “mild miracle” of the British economy in the last 10 years which is enjoying low
unemployment, strong money, faster growth of GDP and improved earnings

inequality.

However, the main data sources in above pioneering research are the NES and
the FES, which cannot provide accurate information about the education level of
workers over time. This research cannot analyze issues such as the education and
experience premium, permitting a further analysis on the recent improvement in
earnings inequality. Schmitt (1995) and Gosling et al (2000) use the rich information
of workers in the GHS, but their data only cover the 1980s. Examining the skill
(education) premium over the last three decades in the UK by using the GHS 1972-

2002 is the main contribution of this chapter.
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Many researchers compare changes of the wage structure in the UK with other
OECD countries, especially the United States and continental European countries. In
these respects, wage inequality in the British labour market shows similar trends to
that in the US. Although other industrialised countries have experienced the same
changes in global economy over the last decades, the increase of wage inequality is
much less pronounced than in the UK and the US. Many continental European
countries such as Italy, (West) Germany, France and Scandinavia are even absent
from the worsening process of wage inequality during the 1980s (see details in Katz et
al 1995, Blau and Kahn 1996, and Gosling and Lemieux 2001). This cross-national
research attributes the similarity in the US and UK to the convergence of “US-style”
reform in British labour market institutions, in contrast to the rigid labour market in
continental Europe. Therefore, understanding the evolution of wage structure is the
first step to consider those important issues such as earnings inequality,

unemployment and labour market flexibility in the UK.

The aim of this chapter is to analyze a long time series of the wage structure of
the UK. It can be treated as an updating of Schmitt (1995) and Katz et al (1995). Our
research indicates that the British wage structure has changed a lot since the 1970s.
This chapter supports previous findings that wage inequality in the UK fell slightly in
the 1970s, and then rose rapidly in the 1980s and early 1990s. This increasing trend
has been effectively contained in the late 1990s and 2000s. The evolution of skill
premiums, by education and experience is described and analyzed in this chapter
using the GHS 1972-2002. Results in this chapter show that the movement of the

degree premium fits the change of wage inequality well.
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Another contribution of this paper is that the same analysis is applied not only
to males but also females, as a reflection of the increasing role of women in terms of
workforce participation. The remainder of the paper is organised as follows. Section 2
describes the main data sources. Section 3 describes the changes in the wage structure
and earnings inequality in the UK over the period 1972-2002. In section 4, we apply a
standard earnings equation to check the changes of skill premium. The last section

concludes.

2.2 Data description

2.2.1 Demographic trends in the GHS

The principle data in this thesis come from the series of the annual General Household
Survey (GHS) from 1972 to 2002. The GHS is a continuous multipurpose survey of
large random samples of households across Great Britain, conducted on an annual
basis by the Office for National Statistics (ONS 2004). The survey has been carried
out continuously except for two breaks in 1997 when the survey was reviewed and
1999 when the survey was redeveloped. Hence, there are 29 years of data over the
total 31 years of 1972-2002. Since 2000, the annual sample has been based on
financial years. That is, the GHS has been conducted continuously from April of one
year to March of the next year, but they are labelled according to the first-named year
for convenience. Hence, the phrase “the year of 2000 in this paper actually indicates

a time period from April of 2000 to March of 2001.*

*The General Household Survey 1972-2002 is distributed by the Economic and Social Data Service,
Office of National Statistics (ONS). Crown Copyright material is reproduced with the permission of the
Controller of HMSO and the Queen's Printer for Scotland. For a detailed description of the GHS, visit
the website of ONS: http://www.statistics.gov.uk/StatBase or the GHS home of Economic and Social
Data Service (ESDS government) http://www.esds.ac.uk/government/ghs/.
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The GHS include about 13,000 households in each year, that is, about 16,000
adults aged 16 and over in England, Scotland and Wales. Data are collected on five
core topics including education, employment, health, housing, and population and
family information. These surveys provide individual information on wages and
employment for 337,836 workers during the period 1972-2002. Hence, each of the 29
annual GHS included in the analysis covers about 12,000 males and females with
wage and employment information. Other variables such as education and working
hours are also covered in a continuous way. The GHS datasets are reasonably
consistent over time for wage variables of workers with age, gender, education and
other demographic characteristics and thus provides consistent and nationally

representative information on individuals.

We use three demographic characteristics: gender, education and potential
labour market experience (simplified as experience for further analysis) to categorize
our sample. The education variables used in this thesis are based on the highest
educational qualification earned by the respondent, which is either vocational or
academic. Schmitt (1995) argues that the use of qualification-based variables in the
GHS offers two advantages over education measures based on years of schooling.
First, the qualification variables outperform years variables in standard human capital
equations (see Schmitt 1991). Second, the value of different types of qualifications,
particularly vocational as opposed to academic qualifications, may shed more light on
the workings of the supply and demand for skills than an undifferentiated years
variable. In order to simplify the complicated structure of British qualifications, all

highest qualifications earned by the respondent are categorized into six groups:
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NOQUAL, BOLEV, OLEV, ALEV, HIGHER and DEGREE. The complete list and

brief description of education variables are in the Table 2.1.

Since 1973, all British children have had to attend full-time education until the
age of sixteen. Those who have never gone to school and who have never earned a
qualification consist of the group of workers without qualifications (NOQUAL).
According to the GHS, NOQUAL was the largest group in the total employment
before 1994 (for example, about 61.5 percent in 1972). This group has decreased
rapidly over the last thirty years so that only about 15 percent of workers had no

qualifications in 2002, as shown in Panel A of Figure 2.1.

Those who earn qualifications follow either a vocational or an academic track.
Following Schmitt (1995), the vocational qualifications increase in skill from
miscellaneous, relatively low-skilled apprenticeships (VOC-OTHER) through
incremented, nationally recognized apprenticeships (VOC-LOW, VOC-MIDDLE, and
VOC-HIGH). The highest level vocational qualifications can involve some instruction
at college level.” School children following the academic track prepare for and sit a
series of national tests by academic subject. Those who finally earn the lowest
academic (below O-LEVEL) or vocational qualifications (VOC-OTHER) are
categorized into the BOLEV group. The BOLEV group also decreased from about 14

percent in 1972 to 11 percent in 2002 in Panel A of Figure 2.1.

> Works generally earn vocational qualifications while they work, through apprenticeship schemes,
part-time study, or relatively short periods of full-time study “sandwiched” between spells of
employment, often with the same employer. Thus, we involve company training (if with qualifications)
in this education variable.
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Students passing grades on a series of national tests by academic subject,
generally taken around age 16, may earn qualifications that would place individuals in
the OLEVEL 1-4, O-LEV&CLER, and O-LEVEL 5+ categories. The “Ordinary
Level” examination categories distinguish between students who pass between one
and four examinations, and those who attempt and pass five or more. The distinction
is important for some employers and for further study. Workers with these O-LEVEL
equivalent or VOC-LOW qualifications are categorized into the OLEV group, which
increased from about 10 percent in 1972 to about 20 percent in 2002 in Panel A of

Figure 2.1.

After O-LEVEL, some students (usually around age 18) take further national
examinations at “Advanced level”. For some students, A-LEVEL is a terminal
qualification; for others they are only a prerequisite for university admission. Workers
with these A-LEVEL equivalent or VOC-MIDDLE qualifications are categorized into
the ALEV group. The ALEV group has increased five-fold from about 4 percent to 19

percent over the entire period.

The remaining two education groups have also increased over the last thirty
years. The HIGHER group includes college equivalent qualifications, which consist
of all educational or professional qualifications below degree level but above GCE A-
level (For example, Teaching, Nursing and VOC-HIGH etc). The employment share
of the higher education group (HIGHER, about 10 percent in 2002) has doubled in the
last thirty years. The DEGREE group here includes all respondents who successfully
finished the standard three-year university course as well as those who study further.

In particular, the employment share of the DEGREE group has increased about nine-
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fold from 2.7 percent to 22 percent over the period 1972-2002. Thus, the employment
composition has shifted to a more educated (skilled) structure, revealing big changes

of relative supply in the British labour market.

The experience variable is defined in the standard way as the minimum of
(age-years of education-5, age-16).° This assumes that all workers should enter
education at the age of five and cannot leave school before they are sixteen years old.
Observations are categorized into eight groups, each covering five years of
experience. Card and Lemieux (2001) argue that the United Kingdom experienced
baby boom in the 1950s and the falling supply of college graduate in this cohort may
raise the return of college for young in the 1980s. Daveri and Maliranta (2007) also
reveal the impact of age and seniority on wages and productivity in Finland. More
British people are staying longer in the workforce so common practice of excluding
experience over 40s may be introducing biases. Thus, workers with more than 40-year

experience are also put into the last experience group.

In Panel B of Figure 2.1, the employment share of new entrants (with 0-10
years experience) was quite stable in the 1970s and decreased from about 25 percent
to about 19 percent during the 1980s and early years of the 1990s. At the same time,
the employment share of prime experienced workers (with 21-30 years experience)
had continuously increased from about 20 percent to about 27 percent. Just as in other
developed countries such as the US and Canada, the evolution of experience structure
in Britain reflects baby boom in the 1950s (also see Card and Lemieux 2001) and the

long term aging process of the workforce. Thus, higher employment shares of prime

% See Katz and Murphy (1992, p37).
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experienced workers reflect a slight shift to the more experienced structure in the

British labour market.

2.2.2 Wage variables in the GHS

The wage variable used in this chapter is the real gross hourly earnings, deflated by
the annual Retail Price Index (RPI) with 1995 as 100. This deflating factor is
calculated from the prices of all items excluding mortgage interest payments provided
by the Office for National Statistics (ONS 2008). The wage variable is from a wage
sample including all full-time employees aged sixteen to sixty-six. “Full time
employee” here is defined as workers (excluding employer and self-employed) with
weekly working hours exceeding 35 hours. Self-employed workers, part time workers
and those working without pay are excluded from the sample. Our variables for
earnings are all calculated from the wage sample which provides accurate wage

information by excluding noise from extreme cases.

The complete list and a description of the earnings variables appear in Table
2.2. This hourly wage variable is derived as follows. Firstly, gross earnings before any
deduction are divided by the corresponding payment period (weeks). This process is
applied for every year of the entire period except 1979-88, during which the GHS
provides hourly earnings directly. Although the definitions of hourly earnings in GHS
change a little from period to period, which may affect comparability between
periods, the consistency of the hourly earnings variable can be taken as satisfactory.
Schmitt (1995, p179) also thinks the real gross weekly wage is the most continuous

measure of the unit price of labour input in the GHS.
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Secondly, real weekly earnings are divided by weekly working hours
(workhrs) to calculate real hourly earnings. According to the ONS (2006, p3), before
1996 workhrs gives the “Usual number of hours worked per week excluding mealtime
and overtime”. But, after 1996, this variable includes mealtime and overtime. Figure
2.2 describes changes of the weekly working hours by gender. The left vertical axis
represents the mean working hours for all full time workers, males and females. The
right vertical axis represents the working hours gap between males and females. We
can find weekly working hours of all three groups are quite stable over the entire
period. Full time males work longer time, about 42 hours per week than females
(about 39 hours per week). Moreover, the working hours gender gap has been slowly
increasing after the 1970s, from about 2 hours in 1980 to about 4 hours in 2002. Since
the working hour variable before 1996 does not include over time, our hourly earnings
variable may be affected by the different coverage of the weekly earnings variable and

working hour variables in the GHS.

The main concern about our wage variable is likely to be the measurement of
overtime hours. Overtime working is commonly regarded as short-term employment
adjustment mechanism that enables firms to meet unexpected variations in demand
without incurring the fixed costs of hiring or firing workers (e.g. Bils, 1987). Hart et
al (2000) find that significant numbers of employees work more hours in the
workplace than their contract stipulates. Hence, overtime working is an important part
of working hours in the British labour market and the quantitative significance of both

paid and unpaid overtime is even greater in the UK (than in Germany).” Thus, the

7 Bell and Hart (2003a, p471) find that about 35% of total male workers and 18% of women in the
1998 NES sample worked overtime. Of the non-managerial men they studied, 49% worked overtime.
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missing overtime problem in working hours (ONS 2006, p3) may bring upwards

biases in wage rate.

Bell and Hart (2003a, p475-6) show that without national laws regulating
overtime assignment or compensation, British overtime premium is independent of
overtime hours and the proportions of overtime workers working at given average
rates are very similar across the hours groups. Moreover, Bell and Hart (2003b) show
that overtime hours and pay are not wholly geared to meeting short-term shifts in
production requirements even in labour markets like Britain where statutory overtime
rules do not apply. The maximum lengths of standard weekly hours set by many firms
follow wider industrial or regional or national collective bargaining norms. These
observations are consistent with the view that the conditions for overtime working
follow “custom and practice” and a long-term contractual role for overtime,
suggesting that the effect of overtime working in our hourly earnings may be stable
(Bell and Hart 2003a, p478). Thus, the missing overtime problem in our working

. . 8
hours variable may be not very serious.

Therefore, hourly wage can exclude the effect of working hours from our
earnings variable hence be a more accurate measurement. Even though this hourly
earnings variable may be affected by the different coverage of the weekly earnings
variable and working hour variables in the GHS, hourly earnings is still a better

measure of the unit price of labour input than the weekly earnings.’

¥ We will discuss more on the working hour problem in different data sources in Chapter 5 and 6.

?In fact, the missing overtime problem in the working hours variable does not appear to be serious,
because the main conclusions remain. In particular, I still find cyclical patterns for labour demand in
Chapter 3. Moreover, Chapter 4’s results about increased unskilled trade union power reducing
earnings inequality also remain. (The interested reader can find results for weekly earnings in
Appendixes to Chapter2 and 3, and in sensitivity tables for Chapter 4).
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2.3 Changes in Wage Structure

2.3.1 Mean wage changes by gender

This section provides a broad empirical characterization of the evolution of the wage
structure in the UK during the period 1972-2002. Figure 2.3 describes changes of the
real hourly wages by gender. The left vertical axis represents the log form mean wage
for all full time workers, and for males and females. The right vertical axis represents
the wage gap between males and females. We can see that over the entire period, the
real hourly wage of all full time workers increases by about 60 percent (from 1.46 in
1972 to 2.06 in 2002)."° Since about two thirds of the full time workers are males, the
mean wage of males has increased by a similar magnitude as the full work force, that

is, 50 percent over the entire period (from 1.61 in 1972 to 2.11 in 2002).

At the same time, Figure 2.2 indicates that the mean wage of females has
increased by about 90 percent over the last thirty years (from 1.06 in 1972 to 1.96 in
2002). This result implies that the gender gap between males and females has
decreased by about 40 percent (=90-50). In 1972, full time males earned about 55
percent (=1.65-1.10) more than females, while wage gap decreased to less than 40
percent in 1980, and then to only 16 percent (=2.10-1.94) in 2002."" Since the wage
gap between males and females has been decreasing over the last three decades, the

narrowing gender gap should decrease overall earnings inequality. Thus, the well

' We refer to 100 times log changes as percentage changes.

" GHS oversampled married women in the early years so reduction in the wage gap might also reflect
this sampling bias. The GHS Summary Quality Report from ONS (2007a) also admits: “one of the
limitations of the GHS is that the nature of the sample design means that the precision of survey
estimates is reduced ...... Although this effect is reduced by the use of stratification it is nevertheless a
limitation of the survey.” However, we find that the ratio of married women is quite stable in our
sample during the period 1972-1995. Thus, the oversample problem on married women may be not
very serious in our research.
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documented rising earnings inequality in the UK must be from the worsening

inequality within rather than between gender groups.

2.3.2 Wage inequality within gender group

In order to illustrate the rising inequality within each gender group, Panel A of Figure
2.4 summarizes movements of wage inequality by gender. It plots the times series of
wage inequality for males and females as measured by the log wage differentials
between the ninetieth and the tenth percentiles of the wage distribution. Overall
hourly wage inequality (90™-10"™ percentile differentials) increased about 25 percent
(from about 1.0 in 1972 to about 1.25 in 2002) for males as well as about 13 percent
(from about 1.0 in 1972 to about 1.13 in 2002) for females over the entire period.
Moreover, with this long term increasing trend, wage inequality in the UK follows a
cyclical pattern over the entire period. The figure shows earnings inequality narrowed
in the 1970s, especially for females, and moved up until the early years of the 1990s.
After 1995, the rising trend of earnings inequality was definitely reduced for females

and kept quite stable for males. This graph is consistent with results of Prasad (2002).

We use the national unemployment rate of males as an indicator of business
cycle, which is derived from the Labour Force Survey (LFS, ONS 2007b). Panel A of
Figure 2.4 shows that the earnings inequality increases as the labour market becomes
loose, vice versa. This phenomenon is even more prominent for females. Barlevy and
Tsiddon (2006) also find the cyclical pattern of earnings inequality using data that
during the first half of the 20th century. They argue that recessions should contribute
more to raising inequality when inequality is rising over the long run than when it is

falling. Our findings in Panel A are consistent with their model.

24



Barlevy and Tsiddon (2006) also point that cyclical fluctuations as well as
other factors, such as changes in the incidence of unemployment, search and matching,
dynamic contracting and so on all affect earnings over the business cycle, and are all
important in ultimately shaping the distribution of earnings. Panel B of Figure 2.4
illustrates this image by plotting the cumulative log real wage growth of three groups
- the tenth, fiftieth, and ninetieth percentiles of the wage distribution - for males. More
precisely, the figure displays the log ratio of each group’s real hourly earnings in each
year relative to that group’s level of real earnings in 1972 (the base year), and gives us

a snapshot of the movement in earnings of the three groups.

In Panel B of Figure 2.4, recessions in business cycle correspond to periods of
low productivity, so all three groups show procyclical wages, in line with micro
evidence from the past thirty years of the UK (Devereux and Hart 2006) and the US
(Solon et al 1994). However, wages of the top percentile group are more sensitive to
the recovery of business cycle and increase much faster than the middle and bottom
percentile group during the 1980s and 1990s. Consequently, wages of the poor group
have achieved the least growth (only about 42 percent) among the three groups over
the entire period, and then the middle group (about 48 percent), while the wages of the
rich group have grown fastest (about 62 percent). Hence, the rich have grown richer at
faster pace than the poor in the last thirty years and ultimately reshape the earnings

distribution.

For example, responding to the two big unemployment shock around the mid-

1980s and the mid-1990s (see also Berthoud 2007, Figure A, p2), wages of the rich

group showed very high procyclicality and recovered from the shock very quickly.
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Brewer et al (2008) investigate two different sources of data — the Households Below
Average Income data-set (HBAI) and the Survey of Personal Incomes (SPI), and also
find that the rich have grown richer at faster pace than most workers and their
incomes may have accelerated even further in recent years on the back of a rising
stock market. They argue that with so many working in finance, there is a strong link
between fortunes of the rich group and those of the stock market. Similarly, the graph
of the 90™ percentile in Panel B maintained high speed over the entire period, maybe
due to the ICT booming in production (see O’Mahony et al 2008) and the “dot-com
bubble” in financial market covering roughly 1995-2001 (Goldfarb et al 2008, Figure
5-8, p55-58). Hence, wage of the rich group is not only following a long term

increasing trend but also highly procyclical to business fluctuation.

Wages of the middle and poor groups also show overall procyclical pattern
over time. However, wages of the poor group are not as sensitive as the middle and
rich groups to the business recovery around the mid-1980s. Hence, wages of the poor
group had been left behind further by the other two groups during the big
unemployment shock around the mid-1980s. With the decline of trade union’s
collective bargaining (see Blanchflower and Bryson 2007), wages of the poor group
become more sensitive to business cycle during the 1990s and the 2000s and increase
very fast after the unemployment shock of the mid-1990s. This time, it is wages of the
middle group that are sticky and insensitive to the business recovery. This result is
consistent with the findings of O’Mahony et al (2008, p16) that the intermediate skill
groups became more disadvantageous in the 1990s than in the 1980s. O’Mahony et al
(2008) also find an increasing complementarity between capital and unskilled labour

in the 1990s. Thus, with help of better adaptation for technology in the 1990s, the
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earnings of the poor group converged to the middle group quickly over the last years

in our sample.'?

2.4 A standard earnings equation

2.4.1 Evolution of the skill premium

In this section, we apply a standard earnings equation to do repeated cross-section
regressions. Workers’ educational qualifications and experience are used as skill
proxies to analyze the evolution of skill premiums over time. Moreover, we also
estimate residual wages after these repeated cross-section regressions. Residual wage
inequality is the dispersion of wages after controlling for the measured supply-
demand changes of skill groups. Thus, residual inequality is the part of overall
inequality unexplained by measurable skill variables such as education and

experience.

Hourly earnings are estimated for males and females in a repeated cross-

section regression as in Katz et al (1995, p 39, Table 1.2):

Inwi=a+ b;Q; + by Exp;+ bs Expi2 + bsR; +bsWi+bgM; +b; T, +e; (2.1)

The dependent variable Inw; is log form real gross hourly pay. Explanatory variables
include a vector of five education dummies Q;: BOLEV, OLEV, ALEV, HIGHER
and DEGREE (NOQUAL as the base group); the quadratic experience terms (Exp and
Expz) to capture the concavity of the experience earnings profile, a vector of four

region dummies R;: MIDLAND, SOUTH, WALES and SCOTLAND (Northern

2 We discuss the effect of wage setting institutions on wage cyclicality (and earnings inequality) in
Chapter 5 and 6 using panel data of three European countries: Italy, Germany and the UK.
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England as the base group), an ethnicity dummy set as 1 for white people (W), a
marital status dummy set as 1 married people (M;) and a vector of year dummies T;
only for pooled datasets; e; is an error term. We use Stata’s OLS regression

programme (reg, see Stata 2003a) to estimate equation (2.1).

Table 2.3 presents estimated coefficients for males and females using the
pooled datasets of six periods: 1972-76, 1977-81, 1982-86, 1987-91, 1992-96 and
1998-2002. As can be seen, education premiums are represented as the estimated
coefficients of the education dummies in equation (2.1). Higher educated workers
have a higher level of education premiums for both males and females in each period.
For instance, during the period 1998-2002, males in the DEGREE group earn about
68.1 percent more than males in the NOQUAL group, while males in the BOLEV
group only earn about 8.7 percent more than the NOQUAL group. The highest return
from education is for the DEGREE group, which is about 30 percent higher than the
second highest educated group (HIGHER) for both males and females. Hence, more
education brings higher earnings. And, degrees from university are the most important
education qualification for earnings. This result is consistent with the considerable
existing literature on education return e.g. Harmon, Hogan and Walker (2003),

Harmon, Oosterbeek and Walker (2003) and Walker and Zhu (2003, 2005)."

Education premiums in Table 2.3 have shown a cyclical pattern with an

increasing trend over the entire period for males, but this increasing trend is more

13 For example, Walker and Zhu (2003) demonstrate, mainly using the Labour Force Survey (LFS), that
there is a large earnings premium associated with more education — perhaps as much as 10 per cent per
additional year of education.
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evident after the 1970s.'* Moreover, the more educated are male workers, the faster
do their education premiums grow after the 1970s. This clear ranking in education
premium growth after the 1970s is as follows: 12.1 percent for DEGREE (=0.681-
0.560), 4.1 percent for HIGHER (=0.4-0.359), about 2 percent for ALEV and OLEV,
and no much change for BOLEV. Those males who are more educated seem to have
faster wage growth. Consequently, the more dispersed education premiums have

pushed up male wage inequality since the 1970s.

Females in Table 2.3 also show that the large earnings premium is associated
with more education. And, education premiums of females are higher than those of
males (also see Walker and Zhu 2003, Figure 1, p147). However, females’ education
premiums are more stable and cyclical than males. And, primary education (BOLEV
and OLEV) are much more important for females’ earnings than for males’. For
example, wages of females in the BOLEV group have increased by about 3.08 percent
(=0.1517-0.1208) as well as about 5 percent (=0.228-0.1822) in the OLEV group
since the 1970s. Earnings premiums of higher educated groups (ALEV, HIGHER and

DEGREE) have not changed much over the entire period.

Therefore, we find the earnings premiums of all education groups have been
increasing, at least stable after the 1970s for both males and females. With recent
rapid expansion of high education (see Figure 2.1), our results suggest that the
increased supply of graduates has been absorbed by the labour market, implying that

the demand for skills has overwhelmed the supply of skills, at least increased roughly

' Repeated cross section regressions do not account for influence of overall pattern of the business
cycle on wage earnings, which might cause misspecification problem in our regression. We will follow
the standard two step method in Solon et al (1994) and Devereux and Hart (2006) to capture the effect
of business cycle in the Chapter 4-6.
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in tandem in recent two decades. Our findings are consistent with Harmon, Hogan and

Walker (2003) and Walker and Zhu (2005) using different data sources.

The coefficients of quadratic experience are reported in the next four rows in
Table 2.4. Similar to education premiums, there is also an increasing trend of the
experience premiums for both males and females over the entire period (especially
after the 1970s). Moreover, the females’ experience premiums increase much faster
than males’. As can be seen, the experience premiums of females increase from 3.56
percent in the period 1972-1976 to 4.59 percent in the period 1998-2002, while the

experience premiums of males only increase from 4.32 to 4.58 percent.

Considering the quadratic effect of experience, and controlling for other
variables, a female worker with 10 years experience would earn about 28.6 percent
(=3.56x10-0.07x100) more than a new entrant in the period 1972-1976, while she
would earn about 36.9 percent (=4.59%10-0.09x100) more in the period 1998-2002.
However, there is no such dramatic increase in the experience premiums of males.
Thus, the experience premiums of females have grown faster than males and become

similar to males in recent years.

Our regressions also show some other points worthy of mention. Firstly,
regional premium is only prominent for the south of England (including the Great
London area), which increases from 6.77 percent to 16.01 percent for males, and from
11.56 percent to 16.43 percent for females over the last thirty years. For other regions,
there is no continuous significant regional premium compared with the north of

England. Hence, only the south of England (including the Great London area) is
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different from other regions and the wage gap between the south of England and

others is becoming wider, showing it is becoming the most prosperous area in the UK.

Secondly, ethnicity is important for males but not for females (especially in
the 1970s and 1980s). Married males earn more than unmarried, while married
females may earn a little less, but not significant. Obviously, these control variables
contribute little to changes of wage structure (and the increasing earnings inequality).
The main measurable variables to explain the higher earnings inequality are skills, i.e.
education attainment and its earnings premium (see Gosling, Machin and Meghir

2000, and Harmon, Oosterbeek and Walker 2003).

Finally, R-squared values in Table 2.4 decrease from 36.95 percent in 1972-76
to 19.26 percent in 1998-2002 for males. Much literature also shows that measured
characteristics (gender, education and experience) of workers can only explain about
thirty percent of wage variations (see Katz et al 1995, p39, Table 1.2). The declining
explanatory power of measured characteristics may reflect the inaccuracy of
educational qualifications as an approximation of human capital. For instance, Nickell
and Bell (1996) argue that primary education quality in the UK has declined, which
may decrease the explanatory power of primary education. Since educational
qualifications are imperfect proxies of human capital, wage variations from policy
changes or other unmeasured characteristics such as ability or education quality are

reflected in the residuals of equation (2.1).
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2.4.2 Residual wage inequality

We now do the repeated cross-section regressions for each year. After controlling for
the characteristics of workers, the distribution of residuals from these regressions may
be thought of as capturing the dispersion of wage unexplained by the supply and
demand framework. The Panel A of Figure 2.5 plots the 90™-10™ percentile
differentials of residual earnings for males and females and shows a very similar
cyclical pattern to the overall inequality in Figure 2.4. The recessions around the mid-
1980s and mid-1990s would contribute to raising residual inequality, while the
recovery around the year of 1990 and the 2000s dramatically decrease residual
inequality. Our results show that, after controlling for skills (and their cyclicality),

residual inequality is still affected by business cycle.

Moreover, if the increase in overall inequality were due solely to rising
inequality between education-experience groups, we would expect the residual
distribution to show no tendency toward greater inequality. The overall inequality
would only stem from changing skill endowments or market valuations of human
capital that the earnings regressions would remove from the data (Schmitt 1995, p187).
The Panel A of Figure 2.5 seems supportive to Schmitt (1995)’s argument. For
example, the residual inequality of females only shows a cyclical movement without
tendency toward greater inequality over the entire period (around 0.9 in 1972 and
2002). During which the overall inequality has increased by 13 percent over the same
period (see Panel A of Figure 2.4). Hence, changes in the skill endowments and
market valuation can fully account for the changes in female earnings inequality over

the entire period.
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For males, the residual inequality has increased by only 14 percent from 1972
(0.83) to 2002 (0.97), compared with 25 percent in the overall inequality (from about
1.0 in 1972 to about 1.25 in 2002, see Panel A of Figure 2.4). By this crude measure,
changes in the skill endowments and market valuation can account for about 44
percent i.e. (25-14)/25 of the changes in male earnings inequality over the entire
period. Hence, for males, approximately 56 percent (=14/25) of the increase of overall
earnings inequality has occurred within education and experience groups. This result
is very similar to Schmitt (1995, p187) who claims that about 60 percent of the
increase of earnings inequality occurred within education and experience groups in
the period 1978-1988. Therefore, the residual inequality of males shows a cyclical
movement with a much less increasing tendency toward greater inequality over the

entire period."

Panel B of Figure 2.5 plots the cumulative growth of the tenth, fiftieth, and
ninetieth percentiles of males’ residual wage. The residual wages of three groups
show different sensitiveness to shocks from business cycle, which decides the
evolution of residual wage inequality. Firstly, the residual wages of the middle group
(or semi-skilled workers) are quite stable around zero and insensitive to shocks from
business cycle before 1990. Furthermore, the jump of residual wages around the mid-

1990s even shows a counter-cyclical pattern, which may be associated with

' The increasing residual or within earnings inequality is a widely observed phenomenon in the USA
and UK (see Figures 1.3D, 1.4D in Katz et al 1995, p34, 37). Rosen (1981) pioneers the economics of
superstars and argues that the standard competitive model is virtually silent about any special role
played by either the size of the total market or the amount of it controlled by few people. MacDonald
(1988) emphasises that the young in occupations such as acting and finance earn well below what their
current alternative offers, and success is rare and rewarded highly in these occupations (also see Brewer
et al 2008). Even with the same skill qualifications, most young participants will not become superstars
in these occupations and are paid less than their peers in other occupations at least, which presumably
increases the within earnings inequality.
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disadvantage of semi-skilled workers in capital complementarity in the 1990s (see
O’Mahony et al 2008). Hence, compared with the middle group in Figure 2.4, wage
procyclicality with the increasing trend of the middle group has been represented by

changes in skill endowments and market valuation.

Secondly, the residual wages of the poor group are also quite stable around
zero and insensitive to business cycle during the 1970s and the 1980s. However, after
1990, their residual wages show high procyclicality and become very sensitive to the
recovery of business cycle. Hence, the tenth percentile of residual wages increases
very fast and quickly converges to the middle group in the last ten years of our sample.
This result is consistent with O’Mahony et al (2008) which find an increasing

complementarity between capital and unskilled labour in the 1990s.

Finally, the residual wages of the rich group only show an increasing trend
without clear cyclicality. Hence, the 90™-50" percentile differentials of residual wages
have been increasing after the 1970s. Compared with the rich group in Figure 2.4,
wage procyclicality and its partial increasing trend of the rich group have been
represented by changes in skill endowments and market valuation. Thus, the
increasing residual wage inequality of males is mainly from the increasing trend of the

rich group, which cannot be explained by changes in skill endowments and premiums.

2.5 Conclusions

Through a standard earnings equation, we do repeated cross-section regressions for
real wages of males and females. The basic changes in the British wage structure can

be summarized as follows:
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1. The overall real hourly wage has increased about 60 percent in the UK from
1972 to 2002. Gender premiums have been decreasing over the last thirty years.

Wages of females increase by 40 percent relative to the wages of males.

2. Overall hourly wage inequality (90™-10" percentile differentials) increased
about 25 percent for males as well as about 13 percent for females over the entire
period. Wage inequality shows a cyclical pattern, which may be from the different

wage cyclicality of the top, middle and bottom percentile groups.

3. The education premiums of males also show a cyclical pattern with
somewhat increasing trend, especially after the 1970s. Higher educated male workers
have experienced a faster growth of the education premiums so that the wages of
males have become more dispersed after the 1970s. However, female workers with
only primary education have faster wage growth than higher educated ones.
Moreover, the experience premiums of females have grown faster than males and

become similar to males in recent years.

5. Changes in the skill endowments and market valuation can fully account for
the changes in female earnings inequality over the entire period. However, the
residual earnings inequality accounts for about 56 percent of changes in overall
earnings inequality of males, which cannot be explained by changes in skill

endowments and market returns.

6. The evolution of the wage structure, including changes in gender gap,

overall wage inequality, skill premiums as well as residual wage inequality are
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induced not only by business cycle, but also by different type of technological
changes and institution evolution. Our results demand further analysis on labour

market performance with those underpinning forces.
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Figure 2.1: Relative skill shares in total employment
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Sources: General Household Surveys 1972-2002. All numbers are from the males and females aged 16-
66. Except the first and last years (1972 and 2002), all points are three-year averages.

37



Figure 2.2: Mean working hours changes by gender, the GHS 1972-2002
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Sources: General Household Surveys 1972-2002. All numbers are from the full-time workers aged 16-
66 (workhrs>35). Except the first and last years (1972 and 2002), all points are three-year averages.
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Figure 2.3: Mean wage changes by gender, the GHS 1972-2002

-- & --All ——Male —&—Female - - & - - Gender gap

22 - - 06
2 4
105
18 1
(]
=2 1040
; (@)
o 1.6 1 S
:
103
1.4
102
121
1 T T T T T T 0-1
1970 1975 1980 1985 1990 1995 2000 2005

Year

Note: The numbers in the figure represent log hourly wages using data from the General Household
Surveys, 1972-2002. Wage samples include full-time workers aged 16-66 years who were not self-
employed and all earnings numbers are deflated based on 1995 pounds. Except the first and last years
(1972 and 2002), all points are three-year averages.
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Figure 2.4: Wage inequalities in the UK

Panel A Changes in hourly earnings inequality by gender
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Note: The numbers in the figure represent log changes in hourly wages using data from the General
Household Surveys, 1972-2002. Wage samples include full-time workers aged 16-66 years who were
not self-employed and all earnings numbers are deflated based on 1995 pounds. Except the first and
last years (1972 and 2002), all points are three-year averages.
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Figure 2.5: Residual wage inequalities in the UK
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Panel A Changes in residual hourly earnings inequality by gender
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Note: The numbers in the figure represent log changes in hourly wages using data from the General
Household Surveys, 1972-2002. Wage samples include full-time workers aged 16-66 years who were
not self-employed and all earnings numbers are deflated based on 1995 pounds. Except the first and
last years (1972 and 2002), all points are three-year averages.
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Table 2.1a: Education qualification variables in the GHS 1972-2002

Variable Description

NOQUAL NOQUAL includes: Without any qualification or never attended school.

Below O- Below O-LEVEL includes:

LEVEL CLERICAL: Commerce and clerical qualification without O-levels;
OTHER : CSE grade 2-5 and CSE below grade 1, GCSE below grade ¢, O-level
degraded, SCE degraded, plus all remaining qualifications, which consist mainly
of local or regional school-leaving certificates and college or professional awards
no regarded as “ higher educational”, i.e. not above GCE A-level or O-level
standard;
FOREIGN: foreign qualification; etc.
VOC-OTHER: Miscellaneous apprenticeships;

O-LEVEL O-LEVEL includes:
O-LEVEL 5+ and equivalent: Five or more subjects at GCE O-level obtained
before 1975 or in grades A-C if obtained later, five or more subjects at SCE
Ordinary obtained before 1973 or in bands A-C if obtained later, five or more
subjects at CSE grade 1 or at School Certificate, SLC Lower, or SUPE Lower;
O-LEVEL 1-4 and equivalent: Less than five O-LEVELS with or without clerical
or commercial qualification such as typing, shorthand, bookkeeping, commerce
etc;
VOC-LOW: City and Guilds Craft or Ordinary etc;

A-LEVEL A-LEVEL and equivalent includes:
GCE A-level in one, two or more subjects,
Scottish Leaving Certificate (SLC), Scottish Certificate of Education (SCE),
Scottish University Preliminary Examination (SUPE) at Higher Grade, Certificate
of Sixth Year Studies;
VOC-MIDDLE:
City and Guilds Advanced or Final, Ordinary National Certificate (ONC) or
Diploma (OND), BEC/TEC National, General, or Ordinary etc.

HIGHER HIGHER EDUCATION includes:

EDUCATION TEACHING: Non-graduate teaching qualifications (Census Level C);
NURSING: Nursing qualifications (e.g. SEN,SRN,SCM);
VOC-HIGH:
HND and equivalent: Higher National Diploma [HND]/Higher National
Certificate [HNC], BEC/TEC Higher Certificate or Higher Diploma; City and
Guilds Full Technological Certificate, qualifications obtained from colleges of
further education or from professional institutions below degree level but above
GCE 4-level standard

DEGREE DEGREE includes:

Higher degrees (Census Level A), first degree, university diploma or certificate,
qualifications obtains from colleges of further education or from professional
institutions of degree standard (Census Level B)
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Table 2.1b: Recoding process of six education groups in the GHS 1972-2002
Years Variable NOQUAL  Below O-LEVEL O-LEVEL A-LEVEL Higher Education Degree
1972-1982  hedqual (0=0) (10/14=8) (7/9=11) (6=12) (3/5=14) (12=15)
no qual clerical & comm qual, gee'o'level-5 or more; gee'a'level, teaching qual-non gr;  higher degrees 1st ;
cse other; gce'o'l-4,with c&c; onc, hnc, hnd, tech cert; degree, univ. dip
apprenticeship; gee'o' 1-4,no c&ce ond nursing qual.
any foreign qual;
other qual.
1983-1988  edlev (16/20=0)  (11/15=B) (8/10=11) (6 7=12) (3/5=14) (12=15)
no quals; com qual no o levels; gce o level 5+; gce a level 2+; teaching qual, higher degree ;
never went  cse grades 2-5; gce o levl-4 & cq; gce alevel 1 other higher qual; first degree
to school apprenticeship; gee o levl-4 no cq nursing qual
foreign quals;
other qual.
1989-1998  edlev2 (8=0) (5/7=8) (4=11) (3=12) (2=14) (1=15)
none cse gra2-5 equiv; gese olev equiv gce alevel equiv <degree higher q degree or equiv
sg 6-7 no award;
foreign, other
2000-2002  edlev00 (-9 13=0) (10/12=8) (8/9=11) (6 7=12) (3/5=14) (12=15)
no qual cse below grade 1; gcese/olevel, gce alevel intwo  teaching qual, higher degree;
gese below grade c; standard grades, 5+; or more subjects;  other higher qual; first degree
apprenticeship; gese/olevel 1-4 gce a level in nursing qual
other qualification one subject

Sources: The General Household Survey 1972-2002.

Notes: Adapted from Table 5.1 in Schmitt (1995, p181) and Code manuals of the General Household Survey 1972-2002 (ONS, 2004). Even with the same name, variables
may change in definition and label value. For example, “edlev” in 1986 and 1987 is different since the latter year includes one more qualifications and changes the label
values. Another example is that the “other qualification” in “edlev00” is not directly comparable with “other qualification” in previous GHS “edlev” output categories. It was
not possible to separate foreign qualifications and other qualifications given the current set of questions. The foreign qualifications do not exist in the period 2000-2002. Even
though these changes may affect the comparability between different time periods (jumps are found in the aggregate the NOQUAL group in 1983 and the OLEV group in
1986), the consistency of this broad education categorization is satisfactory over the entire period.
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Table 2.2: Calculation of weekly/hourly earnings variable

Variable of Correspo.ndlng Weekly Week.ly Hourly
Years Earnings Working Earnings Working Earnings
g Weeks g Hours g
incempx
incempx /incempw
1972-1978 incempx incempw /incempw workhrs /workhrs
payweek/
1979-1982 - - payweek workhrs workhrs
paygross
paygross /perd
1983-1986 paygross payperd (perd) /perd workhrs /workhrs
uge
1987-1991 - - uge workhrs /workhrs
geind
1992-1996 - - geind workhrs /workhrs
grearn
1998-2002 - - grearn workhrs /workhrs

Sources: Code manuals of the General Household Surveys 1972-2002 (ONS, 2004).
Note: Definition of earnings variables in the GHS:

Incempx: Gross income from employment in last year.

Incempw: No. weeks income from employment in last year.

Workhrs: No. hours worked per week in main job -excluding meals and overtime.
Payweek: Gross weekly earnings from main job.

Paygross: Gross pay of last time from main job before any deduction.

Payperd (perd): Period covered by last wage or salaries, which is corresponding working weeks of
paygross'®.

Uge: Usual gross weekly earnings from main job and other jobs.

Geind: Usual gross weekly earnings from main job and second job.

Grearn: Gross weekly earned income from main job and second job.

For years 1972-1978, weekly earnings were derived from all earnings including wages, salaries, tips,
bonus and commissions in all jobs held in the previous twelve months. For years 1979-1986, weekly
earnings were estimated as the usual gross earnings including tips and bonuses per pay period from the
worker’s main job, divided by the usual number of weeks covered in each pay period. In the 1987-2002
surveys, weekly earnings include all income earned from the main job and other (or second) jobs.
These changes may affect comparisons of earnings between different two periods, but no evident
discontinuity is found. On the other hand, weekly earnings include payments for bonuses and overtime
but the measurement of working hours per week excludes overtime which varies across individuals and
over the business cycle. That implied that hourly earnings in this paper may suffer upwards bias,
though the GHS is still consistent and comparable with the hourly earnings from other datasets.

' Perd is a variable derived by author from payperd, according to rules: one calendar month = 4.3
weeks, one quarter =13 weeks.
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Table 2.3: Log Hourly Earnings Equations, the GHS 1972-2002. Estimation from

equation (2.1)

A. Males (full time workers)

1972- 1977- 1982- 1987- 1992- 1998-
1976 1981 1986 1991 1996 2002
BOLEYV 0.1030%** 0.08571*** 0.0935%** 0.1152%** 0.1097*** 0.0870%**
(0.0053) (0.0062) (0.0084) (0.0099) (0.0147) (0.0229)
OLEV 0.2123*** 0.1656*** 0.1863*** 0.2066*** 0.1664*** 0.1826***
(0.0060) (0.0066) (0.0084) (0.0090) (0.0124) (0.0203)
ALEV 0.2986*** 0.2558*** 0.2927*** 0.3344*** 0.2922%** 0.2720%***
(0.0079) (0.0081) (0.0098) (0.0101) (0.0135) (0.0210)
HIGHER 0.4434*** 0.3589*** 0.4216%*** 0.4478*** 0.3894*** 0.3999%***
(0.0087) (0.0086) (0.0099) (0.0102) (0.0140) (0.0227)
DEGREE 0.6593*%* 0.5602%** 0.5917*** 0.6683*** 0.6145%** 0.6810***
(0.0104) (0.0091) (0.0102) (0.0105) (0.0138) (0.0206)
EXP 0.0432%** 0.0407*** 0.0481*** 0.0516%** 0.0481*** 0.0458***
(0.0006) (0.0008) (0.0010) (0.0011) (0.0015) (0.0021)
EXP2 -0.0008*** -0.0007***  -0.0009***  -0.0009***  -0.0009***  -0.0008%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
MIDLAND 0.0169*** 0.0054 -0.0058 0.0238*** 0.0598*** 0.0158
(0.0059) (0.0066) (0.0086) (0.0090) (0.0122) (0.0181)
SOUTH 0.0677*** 0.0658*** 0.0953*** 0.1513%*** 0.1696*** 0.1601***
(0.0048) (0.0054) (0.0069) (0.0073) (0.0097) (0.0144)
WALES -0.0059 -0.0265%** -0.0135 -0.0601%**  .0.0488*** 0.0011
(0.0094) (0.0110) (0.0138) (0.0150) (0.0208) (0.0290)
SCOTLAND 0.0062 -0.0005 0.0133 -0.0052 0.0014 0.0187
(0.0062) (0.0081) (0.0105) (0.0118) (0.0153) (0.0228)
WHITE 0.0506%** 0.0455%** 0.0648*** 0.1190*** 0.1218*** 0.0408*
(0.0095) (0.0097) (0.0135) (0.0149) (0.0199) (0.0261)
MARRIED 0.2124*** 0.1830*** 0.1658*** 0.1671*** 0.1818*** 0.1063***
(0.0059) (0.0066) (0.0085) (0.0089) (0.0121) (0.0158)
yl 0.0662*** -0.0985***  .0.0501***  .(0.0724%*** -0.0289%** 0.0599***
(0.0059) (0.0068) (0.0086) (0.0093) (0.0123) (0.0164)
y2 0.1209*** -0.0810%** -0.0449%** 0.0005 -0.0480*** 0.0799%**
(0.0061) (0.0068) (0.0088) (0.0094) (0.0125) (0.0161)
y3 0.1848*** 0.0026 -0.0450%** 0.0245%** 0.0053 0.1340***
(0.0059) (0.0069) (0.0089) (0.0092) (0.0127) (0.0163)
y4 0.1409*** 0.0541*** -0.0067 0.0382*** -0.0122 -
(0.0060) (0.0069) (0.0088) (0.0094) (0.0127) -
R2 0.3695 0.3160 0.3424 0.3707 0.2352 0.1926
N 34,086 30,300 21,329 21,635 18,543 12,239
Continued
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Continued

B. Females (full time workers)

1972- 1977- 1982- 1987- 1992- 1998-
1976 1981 1986 1991 1996 2002
BOLEV 0.1525%%%  (.1208*** 0.1183%%%  0.1460%**  0.1750%%%  (.]5]7+**
(0.0098) (0.0105) (0.0135) (0.0134) (0.0193) (0.0299)
OLEV 0.2203%%%  (.]822%++ 0.2259%%%  (.2804%**  (2392%k* () 2280%**
(0.0097) (0.0101) (0.0123) (0.0119) (0.0165) (0.0271)
ALEV 0.3787%%%  (.3345%*+ 0.3551%%%  04331%*x  (3524%%% () 3326%**
(0.0180) (0.0169) (0.0172) (0.0156) (0.0199) (0.0278)
HIGHER 0.4663%%%  0.4490%** 0.4834%%%  (.5864%*x  (.5473%k% () 4588***
(0.0162) (0.0143) (0.0159) (0.0148) (0.0195) (0.0291)
DEGREE 0.7357%%%  .6720%%* 0.6690%%%  (0.7679%**  (0.7223%**  (,6799%**
(0.0270) (0.0208) (0.0185) (0.0165) (0.0202) (0.0270)
EXP 0.0356%%*%  (.034]%*+ 0.0424%%%  0.0460%**  0.0447%%*  (,0459%**
(0.0011) (0.0012) (0.0015) (0.0014) (0.0019) (0.0025)
EXP2 0.0007%%  _0.0006%**  -0.0008%**  _0.0009%**  -0.0009%**  _0.0009***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001)
MIDLAND -0.0156 0.0129 -0.0239* -0.0036 0.0304%* 0.0144
(0.0110) (0.0114) (0.0136) (0.0125) (0.0164) (0.0224)
SOUTH 0.1156%%%  (.1014%*+ 0.1247%%%  (.1746%**  0.1753%%%  (.]643%**
(0.0087) (0.0090) (0.0108) (0.0100) (0.0129) (0.0176)
WALES -0.0244 0.0311% 0.0019 20.0661%%%  _0.0467* 0.0180
(0.0173) (0.0181) (0.0226) (0.0206) (0.0268) (0.0349)
SCOTLAND | -0.0051 0.0069 0.0075 0.0122 0.0198 0.0524%*
(0.0103) (0.0131) (0.0159) (0.0155) (0.0199) (0.0266)
WHITE 0.0218 0.0085 0.0299 0.0194 0.0321 0.0726%**
(0.0165) (0.0156) (0.0204) (0.0176) (0.0228) (0.0280)
MARRIED -0.0127 -0.0016 -0.0148 -0.0033 0.0266%* -0.0243
(0.0084) (0.0092) (0.0111) (0.0106) (0.0138) (0.0183)
yl 0.0593%%* -0.0116 0.0131 0.0679%%%  _0.0806%**  0.0695%**
(0.0105) (0.0114) (0.0135) (0.0127) (0.0163) (0.0200)
y2 0.1569%%%  (.0855%++ 0.0094 0.1282%%%  _0.0406%**  (.0949%**
(0.0107) (0.0114) (0.0138) (0.0127) (0.0166) (0.0195)
y3 0.2727%%%  0.1396%** 0.0310%* 0.1394%%* -0.0096 0.1534%%*
(0.0105) (0.0113) (0.0136) (0.0129) (0.0165) (0.0197)
y4 0.2782%%%  (.0905%** 0.0312%* 0.1286%** 0.0065 -
(0.0106) (0.0114) (0.0137) (0.0128) (0.0165) -
R’ 0.2786 0.2360 0.2660 0.3280 0.2136 0.1771
N 12,833 11,891 9,440 11,501 10,496 7,459

Note: The numbers in the table represent the estimated coefficients and standard errors using the pooled GHS
datasets of six periods: 1972-76, 1977-81, 1982-86, 1987-91, 1992-96 and 1998-2002. Samples include full-
time workers aged 16-66 years who were not self-employed and all hourly earnings numbers are deflated based
on 1995 pounds. The dependent variable is log gross hourly pay. Explanatory variables include a vector of five
education dummies (BOLEV, OLEV, ALEV, HIGHER and DEGREE, NOQUAL as the base group), the
quadratic in experience (Exp and Exp®), four region dummies (MIDLAND, SOUTH, WALES and
SCOTLAND, the North of England as the base group), an ethnicity dummy (WHITE), a marital status dummy
(MARRIED) and a vector of year dummies. ***, ** and * denote significance at 1%, 5% and 10% levels for
two-tail tests. We use Stata’s OLS regression programme (reg, see Stata 2003a) to estimate equation (2.1).



Appendix 2.1 Results using weekly earnings

Figure A2.1: Weekly wage changes by gender, the GHS 1972-2002
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Note: The numbers in the figure represent log weekly wages using data from the General Household
Surveys, 1972-2002. Wage samples include full-time workers aged 16-66 years who were not self-
employed and all earnings numbers are deflated based on 1995 pounds. Except the first and last years
(1972 and 2002), all points are three-year averages.
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Figure A2.2: Weekly wage inequalities in the UK

Panel A Changes in weekly earnings inequality by gender
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last years (1972 and 2002), all points are three-year averages.
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Figure A2.3: Residual weekly wage inequalities in the UK

Panel A Changes in weekly earnings inequality by gender
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last years (1972 and 2002), all points are three-year averages.
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Table A2.1: Log Weekly Earnings Equations, GHS 1972-2002. Estimation from

equation (2.1).

A. Males (full time workers)

1972- 1977- 1982- 1987- 1992- 1998-
1976 1981 1986 1991 1996 2002
BOLEYV 0.0891*** 0.0768*** 0.0887*** 0.1234%** 0.1206*** 0.0972%**
(0.0043) (0.0064) (0.0088) (0.0118) (0.0154) (0.0253)
OLEV 0.2030*** 0.1417*** 0.1747*** 0.2137%%* 0.1601*** 0.1902***
(0.0046) (0.0065) (0.0084) (0.0104) (0.0128) (0.0221)
ALEV 0.2775%** 0.2265%** 0.2800*** 0.3409*** 0.2914%** 0.2812%**
(0.0061) (0.0078) (0.0096) (0.0115) (0.0137) (0.0226)
HIGHER 0.4052%** 0.326]1*** 0.4114%** 0.4595%** 0.3744%** 0.4173***
(0.0066) (0.0083) (0.0098) (0.0116) (0.0142) (0.0241)
DEGREE 0.6459*** 0.5241*** 0.5957*** 0.6906*** 0.6378*** 0.7109%%**
(0.0080) (0.0087) (0.0101) (0.0119) (0.0139) (0.0220)
EXP 0.0515%** 0.0487*** 0.0623*** 0.0608*** 0.0567*** 0.0554%%*
(0.0007) (0.0009) (0.0011) (0.0014) (0.0018) (0.0026)
EXP2 -0.0010%** -0.0010%**  -.0.0012%**  -.0.0011***  -0.0011***  -0.0010%**
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001)
MIDLAND 0.0167*** 0.0086 -0.0057 0.0491*** 0.0694*** 0.0276
(0.0047) (0.0066) (0.0087) (0.0104) (0.0124) (0.0191)
SOUTH 0.0688*** 0.0748*** 0.1011*** 0.1833*** 0.1944%** 0.1805%**
(0.0039) (0.0054) (0.0070) (0.0085) (0.0098) (0.0151)
WALES -0.0156%** -0.0007 -0.0232 -0.0534%** -0.0406** 0.0130
(0.0076) (0.0110) (0.0155) (0.0174) (0.0210) (0.0304)
SCOTLAND 0.0042 0.0107 0.0242%** 0.0013 0.0058 0.0159
(0.0048) (0.0081) (0.0102) (0.0135) (0.0156) (0.0238)
WHITE 0.0645%** 0.0507*** 0.0808*** 0.1262%** 0.1506*** 0.0560**
(0.0069) (0.0095) (0.0133) (0.0168) (0.0201) (0.0270)
MARRIED 0.2338*** 0.1787*** 0.1433*** 0.1929*** 0.1945%** 0.1292%**
(0.0050) (0.0066) (0.0089) (0.0102) (0.0122) (0.0163)
yl 0.0569%%** -0.1455%** 0.0047 -0.1112%**  -0.0428*** -0.0183
(0.0047) (0.0068) (0.0087) (0.0107) (0.0125) (0.0172)
y2 0.1059*** -0.1346%** 0.0111 -0.0353***  .0.0615%** 0.0167
(0.0048) (0.0068) (0.0090) (0.0109) (0.0127) (0.0168)
y3 0.1565*** -0.0470%** 0.0157* -0.0049 0.0021 0.0665***
(0.0047) (0.0069) (0.0091) (0.0106) (0.0128) (0.0170)
y4 0.1196*** -0.0587%** 0.0490*** -0.0356*** -0.0137 -
(0.0047) (0.0070) (0.0088) (0.0108) (0.0129) -
R2 0.4182 0.3593 0.3865 0.3631 0.2706 0.2129
N 47582 26812 19655 20349 17381 11388
Continued
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Continued

B. Females (full time workers)

1972- 1977- 1982- 1987- 1992- 1998-
1976 1981 1986 1991 1996 2002
BOLEV 0.1062%%%  (.0925%+* 0.0993%%%  (.1602%**  0.1655%%%  (.]568***
(0.0083) (0.0100) (0.0135) (0.0162) (0.0195) (0.0313)
OLEV 0.1943%%% (. 1470%*+ 0.2114%%%  02647+*%  02178%%*  (2]82%**
(0.0082) (0.0096) (0.0123) (0.0143) (0.0166) (0.0283)
ALEV 0.3665%%*%  (.2028%*+ 0.3612%%%  0.4203%*x  (3430%%*  (34]6%**
(0.0158) (0.0158) (0.0170) (0.0185) (0.0199) (0.0287)
HIGHER 0.4645%%%  .4468+#* 0.5386%%%  (0.6196%**  (.5542%%% () 4873%*x
(0.0135) (0.0134) (0.0158) (0.0176) (0.0193) (0.0300)
DEGREE 0.7583%%%  (.6680%** 0.7001%%%  0.8159%**  (.7600%**  (.7544%*x
(0.0242) (0.0194) (0.0189) (0.0195) (0.0200) (0.0279)
EXP 0.0377%%%  0.0367*** 0.0480%%%  (.0527%*%  (.0557%%*  (.0546%**
(0.0011) (0.0013) (0.0016) (0.0019) (0.0021) (0.0028)
EXP2 0.0007%%%  _0.0007***  -0.0010%**  -0.0010%**  -0.0011%**  _0.0011***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001)
MIDLAND | -0.0261%** 0.0188* -0.0059 -0.0143 0.0451 #** 0.0163
(0.0094) (0.0109) (0.0133) (0.0149) (0.0162) (0.0227)
SOUTH 0.0926%%*  0.0960%** 0.1241%%%  (.1675%**  0.1841%%*  (,]7]3%**
(0.0075) (0.0086) (0.0105) (0.0119) (0.0128) (0.0178)
WALES -0.0239* -0.0232 -0.0086 0.0652%%%  _0.0451* 0.0196
(0.0151) (0.0173) (0.0249) (0.0244) (0.0266) (0.0353)
SCOTLAND | -0.0048 0.0160 0.0082 -0.0024 0.0095 0.0352
(0.0085) (0.0125) (0.0152) (0.0186) (0.0198) (0.0268)
WHITE -0.0051 0.0083 0.0291 0.0396* 0.0442%%  (.0800%**
(0.0126) (0.0146) (0.0197) (0.0209) (0.0224) (0.0282)
MARRIED | -0.0370%** -0.0069 -0.0212%+ -0.0083 0.0089 20,0372+
(0.0075) (0.0088) (0.0114) (0.0126) (0.0136) (0.0183)
yl 0.0760%** -0.0103 -0.0085 0.0920%%%  0.0722%%*  (.0451%*
(0.0089) (0.0109) (0.0141) (0.0152) (0.0161) (0.0202)
y2 0.1772%%%  (.0820%+*+ L0.0330%%%  0.1420%%%  _0.0427%%*  (.0505%**
(0.0092) (0.0109) (0.0141) (0.0149) (0.0165) (0.0197)
y3 0.2037%%%  (.1356%++ -0.0224* 0.1668%** -0.0092 0.1101%**
(0.0090) (0.0108) (0.0140) (0.0152) (0.0164) (0.0200)
y4 0.2062%%%  (.0932%++ -0.0120 0.1516%** 0.0087 -
(0.0090) (0.0109) (0.0136) (0.0152) (0.0163) -
R’ 0.2942 0.2693 0.2975 0.2864 0.2477 0.2073
N 16631 11164 9340 11227 10134 7187

Note: The numbers in the table represent the estimated coefficients and standard errors using the pooled GHS
datasets of six periods: 1972-76, 1977-81, 1982-86, 1987-91, 1992-96 and 1998-2002. Samples include full-
time workers aged 16-66 years who were not self-employed and all earnings numbers are deflated based on
1995 pounds. The dependent variable is log gross weekly pay. Explanatory variables include a vector of five
education dummies (BOLEV, OLEV, ALEV, HIGHER and DEGREE, NOQUAL as the base group), the
quadratic in experience (Exp and Exp®), four region dummies (MIDLAND, SOUTH, WALES and
SCOTLAND, the North of England as the base group), an ethnicity dummy (WHITE), a marital status dummy
(MARRIED) and a vector of year dummies. ***, ** and * denote significance at 1%, 5% and 10% levels for
two-tail tests. We use Stata’s OLS regression programme (reg, see Stata 2003a) to estimate equation (2.1).



CHAPTER THREE:
THE MARKET MECHANISM AND WAGE
INEQUALITY IN THE UK

3.1 Introduction

In the previous chapter, we described the changes of the wage structure in the British
labour market. Wage inequality has increased substantially in the United Kingdom
over the last thirty years. However, not all changes in wage structure cause increases
in wage inequality. For instance, the narrowing gender gap (see Figure 2.3) has tended

to decrease overall wage inequality.

We find that three prominent changes in the British labour market contribute
to rising wage inequality. Firstly, the increase in education/experience inequality has
made total employment more heterogeneous (see Figure 2.1). Secondly, skill
premiums (mainly education and experience premiums) have been increasing over the
entire period, especially after the 1970s (see Table 2.3). Finally, even after we control
for the changes of skill endowment and returns, the residual wage inequality of males
still increases after the 1970s (see Figure 2.5). This implies that the composition shifts
and skill premium changes cannot capture all wage changes in the British labour
market. A significant residual space is left for technological, institutional and other
explanations (Garicano and Hansberg 2006), which definitely need further analysis.
Thus, in this chapter, we apply a further supply and demand framework to analyze the

rising wage inequality.

The usual approach to analyze earnings inequality begins by considering a
standard supply and demand framework, and then generalizes further by considering

labour-market institutions and the role of unemployment (Machin 1996, p57). This
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chapter aims to check whether a simple supply and demand framework can fit with
wage structure changes in the British labour market over the last thirty years. The
basic idea here is that one has a supply and demand for workers of different skill
attributes and that one can trace out a relative supply and demand model. We use two
strands of research to explain relative wage changes. The first one is from the work of
Katz and Murphy (1992). They argue that fluctuations in the growth rate of relative
supply for skill, combined with steadily growing relative demand can explain changes

of the skill premium.

Katz and Murphy’s hypothesis is plotted in Figure 3.1. As in previous chapters,
the horizontal axis represents the relative employment of skilled workers to unskilled
workers (Ls/Ly), and the vertical axis represents the relative wage of skilled workers
to unskilled workers (Ws/Wy). The relative demand (D) intersecting relative supply
(S) give the original equilibrium point A, in which skilled workers have relative wage
w; and relative employment ;. Since the relative demand is constant or steadily
growing, the relative demand curve for skilled workers would stay at D; or increase
from D, to D,. At the same time, relative supply S, increases to S,. Hence, the new
equilibrium B or C shows that changes of relative wages are negatively associated
with the relative supplies. Katz and Murphy (1992, p51, Table III) examine this

negative association using the Current Population Surveys (CPS) 1964-1988.

On the other hand, many economists find that the changes in the British wage
structure are driven primarily by shifts in the relative labour demand favouring more
skilled workers over less skilled workers (see Nickell and Bell 1995, 1996, Katz and

Autor 2000, Machin 2001 and references therein). In a relative supply and demand
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framework, a simultaneously rising skill premium and employment share of skilled
workers can only suggest that relative demand must have risen at a faster rate than
supply. Figure 3.2 describes the supply-demand changes behind this argument.
Machin (2001, p755) argues that skill-biased technology changes (SBTC) increase the
relative demand for skilled workers, hence the relative demand curve for skilled
workers would increase from D, to D,. At the same time, the relative supply of skilled
workers stays at S; or steadily increases from S; to S,. Hence, the new equilibrium has
a higher relative wage w; or wj (that is, higher inequality) and higher relative
employment 1, or I5 for skilled workers. Over the period of rising wage inequality,
relative demand for skill has won the race against the increasing relative supply of
skill. There is a positive association between relative skill wage and relative supply of

skill.

Therefore, Katz and Murphy (1992) argue that supply fluctuations dominate
the relative wage changes in the USA during 1964-1988 by proving the negative
association between relative wage and supply. Machin (2001, p 756, Table 1) tests the
positive associations and concludes that relative demand has surpassed relative supply
in both the UK and the US during 1980-2000. The positive or negative associations
between relative supply and relative wage are outcomes of a horse-race between

relative supply and demand for skill.

This chapter tests whether this supply-demand framework can fit the wage
structure changes in the British labour market over the last thirty years. In the same
vein as Katz and Murphy (1992), we treat the different demographic (gender-

education-experience) groups as distinct labour inputs, and hence imperfect

54



substitutes for each other in the production process. The interaction between relative
supply and demand decides relative wages. We concentrate on the Katz and Murphy
(1992) hypothesis (negative associations between relative supply and wage) and
Machin (2001) hypothesis (positive associations between relative supply and wage)

using a simple supply-demand framework.

Even though the changes of skill supply can be due to exogenous institutions
such as education policy, we do not know why the relative demand should change in
the same way as described in Katz and Murphy hypothesis or Machin hypothesis. It is
true that many economists have analyzed the causal factors underpinning the relative
demand shifts based on concepts of skill-biased technical changes (see Machin and
Van Reenen 1998 for seven OECD countries and O’Mahony et al 2008 for four
countries), international trade (Wood 1994, 1995 and 1998) and labour market
institutions (Addison et al 2003 and Card et al 2004 for trade union, Gosling and
Lemieux 2001 for trade union and minimum wage, and Daniel and Siebert 2005 for
EPL). In this chapter, we are not going to tackle these deeper forces behind the
changes of relative demand, which will be analyzed in the next chapter in details as
we introduce the institutional explanations. Thus, the supply-demand framework
applied here cannot isolate the above causal factors, but it is still a useful way to see

how the market mechanism works in the British labour market.

We here assume that the shocks from trade patterns, technology and
institutions have been completely absorbed by the relative demand changes. Hence,
there is no unemployment above the natural level in this framework as described in

Figure 3.1 and 3.2. Holding the full employment assumption, the observed relative
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wage and employment must be “at the equilibrium” and the changes of relative wages
can be explained by the interaction between the relative supply and demand. We will
loosen these assumptions in the next chapters. The remainder of this chapter is
organised as follows. Section 2 reviews the simple model of supply and demand in
Katz and Murphy (1992). Section 3 describes the main data sources and measurement
of relative wage and relative labour supply. In Section 4, we provide the basic

empirical results. The last section concludes.

3.2 A model of supply and demand

In this section, we simply review the basic model of supply-demand derived by Katz
and Murphy (1992) and discuss the possibility of Machin (2001) hypothesis in this
theoretical model. This model involves an aggregate production function, which
provides K types of outputs and requires J types of labour inputs (J=96 here, that is,
2x6x8 by two gender, six education and eight experience groups). It is assumed that
there are K sectors in the aggregate production function and each sector can only
provide one kind of output k& but may employ all J types of labour. Each sector applies
a different technology to combine labour inputs. Thus, the production function of

sector k can be written as:

th =At Fkt(th) (3.1)

where Yy is the output of sector k in year t; A;is the total factor productivity (TFP)
decided by the neutral technology, that is, an index of the productivity level of the
whole economy in year t; Xy is a J x 1 vector of labour inputs employed in the sector
k in year t; Fi(Xy) is the contribution from the labour inputs, which is concave for

each input and decided by non-neutral technology. Hence, the aggregate production
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function is: Y, = 4, F(X,), where Y is a Kx1 vector of all kinds of outputs in year t;

Xis a Jx1 vector of total labour inputs employed and F(X) is also concave for each

aggregate labour input.

Under the free entry assumption, wages are set equal to the marginal products

of labour inputs: W, = 4, F,(X,). Then, the labour demand for one kind of labour

input is the sum of labour demand for this labour input in all sectors, that

LS /4
s, X, = ZF}f _l(j). Thus, the aggregate labour demand is simplified as

k=1 t

X,=D(,2,) (3.2)

t

X is the labour demand associated with the aggregate production function. In this
demand function, W/A, is a Jx1 vector of relative wage to the total productivity in
year t. In addition, Z; is Zx1 vector of labour demand shifts induced by changes of
technology, international competition and institutions. Under the assumption of a
concave production function Fi(Xy), the relationship between the wage changes and
labour supply is negative in each sector, given constant labour demand (Z-Z.,=0).
According to Walras’ Law of markets, if all output markets are in equilibrium, the
market for labor will also be in equilibrium. Hence, there is a negative relationship

between relative wage (to the contemporary TFP) and labour supply.'”’

7 That is If there is not much change in the TFP, i.e. A=A, this inequality

W, W, .
(=) - X520
G- x

can be simplified as (W-W)’ (X-X ;) < 0. This is the common sense of the supply-demand theory:
as the labour supplies increase, the prices of labour inputs decrease, ceteris paribus.
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Moreover, even if the demand in equation (3.2) shifts over the time (Z-Z.,#0),

the (JxJ) matrix of cross relative wage effects on labour demands (i.e. p,, ), is still
A

negative semi-definite from the concave aggregate production function. Thus, the

change of labour demand can be written in terms of differentials as:

dx, = DWd(%HDZdZ, (3.3)

A t

Katz and Murphy (1992) rearrange equation (3.3) and multiply the two sides

w
by the (1xJ) vector of relative wage changes, i.e. d(A—‘)‘ . The negative semi-

definiteness of D, implies that
A

d(%)’(d)(t ~D,dZ,)