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Executive Summary

This report investigates the behaviour of employers and the impressions of employees concerning
the National Minimum Wage (NMW). It studies the accuracy and interpretation of the main data
sources used for quantitative analysis of the impact of the/MlM

From studying employer data (ASHE), the report finds that:

91 Information from employers is accurate but it reflects psychological influences on
employers, not the optimising behaviour commonly used in economic theory/analysis
1 Employers do not appear to m®ncerned about the cost implications of small variation of a
few pennies in the wage; at the margin, signalling effects (such the ability to claim one is
LI @Ay3d Wro20S GKS ba2Q0 YR &AYLX SNI gF3S NI
1 In particular,although e NMW is the most common waganployers show a preference
F2NJ aSddAy3a g1 3Sa i WNRBdAzyRQ ydzYoSNE ORADA AR
F NRPdzy R WF20lt LRAyGaAaQ omMpPpnI mMpdTpXE McPanld
9 This behaviour is widespread, and more pronaachthe smaller the firm
1 This behaviour appears to be persistent over time and robust: it does not appear to have
been affected by general economic conditions, and the difference in proportion between
adding 15p to an NMW of £3.85 or an NMW of £5.85 alsmnseirrelevant
T ¢KS [t/ OFry WwW3aFIYSQ GKS fS@St 2F 41 3Sa
f 'fGK2dzAK GKS OK2AO0S 2F WF201Lft LRAYyGaAQ
the NMW) are rising over time
1 Firms anticipate the intrduction of the NMW: a significant number are paying the next
hOG20SNDR&a baz2 Ay ! LINRC
9 Large firms are more likely to anticipate the next NMW; small firms are more likely to lag in
adjusting to the NMW
9 This behaviour of employers in response to a particutdne of the NMW is reasonably
predictable

-+

A é

A o]
ra 02y

As a result the NMW has an impact on employers beyond the simple effect of setting a minimum

level of wages: employers adjust wages at the margin onfimamcial grounds. Concerns about a

penny moreorlesson®h ba2 | NB YdzOK fSaa AYLRNIFIYydG GKFEYy K¢
number or not.

These results provide a psychological rationale for the distribution of the ASHE data. As ASHE is the
basis for the National Statistics on the numbers of the low paid, tiirn@ing accuracy of the data

is reassuring. However, this does raise concerns that the impact of changes in the NMW might be
given an economic interpretation which is not justified. Some simple images may be able to address
this impression.

MoreA YL NI Fyif ez (GKS &ddzRe | daisniminge dvorkeK Salikk2SdxE) Ri KoSS
IAPSY || 0SKIFI@GA2dzNI f ol aixada oKAOK NBpecifiGy,inat o S G SNJ
GKS RSTXYYAXxAy 2FE® &8NNPNRI Ldldrad o LEKSD Sb d2YSy RSR
GSENYAY3I dzld (G2 GKS y S HEibwewen bde éohs8ofende of2hi8 Sould BeSo b a 2 ¢



AYONBL &8 O kifimyninageSvNiE® 2Fy Wy2ad &S NESZ RNI YF GAOf €

2010/2011.
Studying the employee data (LFS), thpart finds that

1 The tendency to give responses at focal points is much more pronounced than in ASHE

9 This is not restricted by the NMW; if a focal point lies below the NMW, this will be reported

9 If the subject refers to documentation when completing tloenfi, the results seem more
accurate; but proxy responses on behalf of an absent respondent seem to follow the same
pattern of behaviour as direct responses

1 There is no clear evidence for significant differences in hours between the two datasets

1 Microecononic analyses do not appear to be significantly affected

9 The behaviour varies with the NMW, but in a very predictable way

Some researchers have raised queries about the LFS data; in particular, arguing that responses from
households may be less accurate thhase from firms, making results difficult to interpret. The

report finds some support for that view, but qualifies it strongly in the context of minimum wages.
There is measurement error but it is highly predictable, may be low impact, and can be ilealt w

NEfl GA@Ste SlLaatey GKS dziK2NARQ LINBRAOGAZYya T2NJ

complex. As the LESone of the key data sources for the L&tBe only one for somanalysa¢ this
is an important qualification

The report recommendthat

1 the LPC recognises that the penny value of the NMW has real effects, and that these are
modelled when considering potential values for the NMW

1 6KSy GKS ONRIFIR fS@St 2F UKS ba2 KlFa 0SSy RS

nearest 5p value; thiwould align with employer behaviour

f GKS ba2 06S AYyONBI&aSR 2y aAYAfIlINI 62dzy R NAS&
economic causes are confused with numerical ones

1 the NMW not be set just below major focus points

T [t/ NBO2YaARSMNhimuhwvagv®keQy Xi2A NG FE B OU SYLI 28 SNJ
T [t/ AyOfdzRS Wof2023aNrYaQ 6Fa RSTAYSR FyR dza S|

of clustering effects (in ASHE) and measurement errors (in LFS)

| best practice analysis should show an explicitawdréna 2 F WO2y OSNI Ayl STFS

the robustness of LFS findings
9 further research could most productively concentrate on-sodrkets (lowpaying sectors
and/or regions) and on the increasing concentration of employment at round numbers

The report alsamotes that the maintenance of the development rate at £4.98 will provide a natural
experiment in 2013.



1. Introduction

The National Minimum Wage (NMW) was introduced into the UK in 1999. At the same time, the Low
Pay Commission (LPC) was set up to rethevevidence on the impact of the NMW and make
recommendations on the level and structure of the NMW. The Commissioners are advised by a
secretariat, including a research team who carry out analyses and commission external reports, such
as this one. Theesearch team also carries out primary data collection, mainly qualitative studies, to
provide context and corroboration or denial for the statistical studies.

Annually the LPC produces a review of research evidence. This review is available on the LPC
webste, as are all the commissioned research studies. As a result of these different strands of
analysis carried out over several years in changing economic conditions, the evidence base for the
LPC recommendations is broad, detailed, and transparent, andrslatively summarised in the

[t/ Qa !'yydZd t wSLR2NIao®

The guantitative analysis makes much use of statistical data held by government departments,
particularly the survey data produced by the Office for National Statistics (ONS). However, Ormerod
andRitchie (2007a) raised concerns about the use and interpretation of this data. In some cases, the
data appeared to be implausible when different data sources were compared. In others, the data
seemed to be recorded correctly, but to show a pattern of béhawvwhich reflected the numerical
characteristics of the NMW, not the economics of the labour market. The timing of data collection
also appeared to be an important factor in drawing inferences. Felipwvork in 2009 (Fry and

Ritchie, 201 reinforced hese initial findings.

Measurement error clearly poses a problem for statistical analysis, but even when the data are
correct, incorrect inferences may be drawn if the data reflects inertia or psychological choices rather
than financial ones. This is paularly likely to affect comparisons over time.

This report builds on those earlier studies in four ways: by extending the earlier analysis with more
recent data and additional statistics; by proposing and testing hypotheses on patterns of behaviour;
by reviewing the impact of data issues on earlier work; and by developing guidelines for researchers
in this area.

This report is structured as follows. The next section provides the context: the development of the
NMW, the economic theory of minimum wageslenant literature, and data sources. These are
covered in detail in the work of other authors, and so only relevant factors are summarised here.

Section 3 investigates employer behaviour, specifically the rules for setting wages and how
companies respondtthe changes in the NMW. Earlier work suggested that, although the data are
collected without significant error, the data reflect a strong psychological influence on-sedtjeg
behaviour. The validity of the data is important: the data studied hereuaesl to calculate the

! The work was largely carried out in 2009, for an internal ONS paper. It was published in 2012 as part of the preparation
for this project, to avoid repetition of uncontentious results and to allow for reference to the predictions made in that
paper.



official estimates of those being paid at or below the NMW. The concern here is that the impacts of
changes to the NMW are not being attributed to appropriate causes.

Section 4 looks at how employees provide survey information om thiedour market activities.

Earlier findings strongly indicated implausible responses linked to the absolute value of the NMW.
This is important because the survey under scrutiny is the only-Ergle source of information on

how the NMW is related to peonal characteristics such as ethnicity, education and so on. The data
source is also widely used in microeconomic analyses. The purpose of this section is to see if the
earlier findings can be substantiated and, if so, whether a predictable patternhafvizeur can be
identified.

Because Sections 3 and 4 contain a large amount of data analyses, each subsection is preceded by a
summary of observed behaviour, theoretical considerations and hypotheses to be tested, and
evidence gatheredThe findings are sumarised at the end of the chapter.

The analysis of chapters 3 and 4 raiseseclearpotential concerns about thanalysiof low pay

but potential does not necessarily lead to an actual imp&ettion 5 considers whether the findings

of the analysis sgions arematerial to understanding low payt suggests that only some of the

potential issues have a notabdatisticalimpact, andhe predictability of human behaviour allows

for some simple correction mechanisms where this is importdm¢ more imprtant issues may lie

in the analysis applied to changesdeed, the section considevghether the NMW, far from being a

simple wage floorshould be seen as an essential elemeény | LJA & OK2f 23A 0 f w3l YS

Section 6 concludes with recomnaations for the LPC and for researchers looking into low pay.

The Annexes contain additional detail on some of the statistics presented in the report.



2. Contexts

2.1 The National Minimum Wage

The NMW was a manifesto commitment by the 1997 Labour governnaenting a decade after the

UK abolished Wages Boards and Councils which set minimum wages for particular industries. The
first NMW was set in April 1999, but this moved to October from 2000 onwards to avoid clashes with
the change of the tax year in April

¢KS 2NAIAYIE ba2 KIFER Yy WIRdZ 6Q NIGS o0F2N iK2aS$s
FNBY uHunamn0 FYR ' WRS@St 2 LI2Bup b Q00Ndndi180 frord 0B NA vy 3 (i K
I Wwe2dziKQ NI GS 41 &-17Aygan dldd &Rdz® /R WA yLILINSYT ATOSNI MNd G S .
2010, applying to those under 19 and those over 19 for the first 12 months of their apprenticeship.

Table 1 details the rates in specific years. For those not covered by the age band, there was no

minimum wage in thayear.

Tablel National Minimum Wage rates and applicability

Rate by classification

NMW start date| NMW year | Adult | Development| Youth | Apprentice
1 Apr 1999 1999 £3.60| £3.00 -- -

1 Apr 1999 2000 £3.60| £3.00 -- -

1 Oct 2000 2001 £3.70| £3.20 -- -

1 Oct 2001 2002 £4.10| £3.50 -- -

1 Oct 2002 2003 £4.20| £3.60 - -

1 Oct 2003 2004 £4.50| £3.80 -- -

1 Oct 2004 2005 £4.85| £4.10 £3.00 | --

1 Oct 2005 2006 £5.05| £4.25 £3.00 | --

1 Oct 2006 2007 £5.35| £4.45 £3.30 | --

1 Oct 2007 2008 £5.52| £4.60 £3.40 | --

1 Oct 2008 2009 £5.73| £4.77 £3.53 | --

1 Oct 2009 2010 £5.80| £4.83 £3.57 | --

1 Oct 2010 2011 £5.93| £4.92 £3.64 | £2.50
1 Oct 2011 2012 £6.08| £4.98 £3.68 | £2.60

¢tKS O2fdzyYy dbaz2 &SFENE NBfFGSa G2 GKS NBfS@lIyd A
statistics are based upon data from ASHE (see below), a survey of earnings in a week of April each
@SN} ¢Kdza GKS Hnnam Wba?2 &SI NI irkdctBoerl200. Rdzf G YA y A

2.2 Theoretical and practical impact of the NMW

The theoretical impact of the introduction of a minimum wage is straightforward. The bottom of the

wage distribution is truncated as all those previously earning below the NMW receivégtier h

gFr3ASd® ¢KAA YIe& KIFI@GS Iy AYLIOG 2y SYLX 28YSyid a A
¢CKSNBE YIe 0S a42YS WaLAtt20SNR STFFSOdha 2y ¢l 3Sa 1
increase other wages to maintain wage differentialsvizetn jobs, or employers wanting to
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RATFSNBYGAILIGS GKSYaSt@Sa FNRY f2¢ ¢3S 2206a Ay ON
accommodate the change in the minimum then these spillover effects will disappear further along

the wage distributionThe median and mean wages are likely to increase. The mode may vary

depending on how far the spillover effects reach; the minimum may become the new mode. Figure 1
illustrates some possible cases.

Figurel Theoretical impact of aninimum wage

Distribution of wages with Distribution of wages with
a statutory minimum a statutory minimum
v vy
] ]
) &)
= . T =
g Unrestricted distribution g Unrestricted distribution
%5 of wages 5 of wages
@ 3]
0 e
£ E
=} =3
= =
Wage Wage
Minimum wage Minimum wage
Figure (a) Largely benign effects Figure (b) More negative effects

Figure 1(a) illustrates a case where there are some employees who previously earned below the
minimum wage, where companies partially adjust to maintain differentials on wage rates, and
where there is no significant loss of employment (aodhe areas under the two curves are roughly
the same). This simple illustration allows various peiggvant conclusions to be drawn. The fact
that employment does not drop significantly implies the main impact of the NMW is a redistribution
of rent from employers to employees, and in favour of the {paid ¢ higherpaid employees are
largely unaffectedl

Figure 1(b) illustrates a case where the impact is less positive. The earnings distribution is very
compressed around the minimum. Spillover effeais megative: overall employment has fallen, and

it appears to have become unprofitable to employ labour above the minimum because of the
increased wage bill for those whose wages have been raised to the minimum. In this case, it appears
that employers havdttle willingness or ability to accommodate the raised minimum wage. This
minimum does not benefit those in work or out of work.

The level of the NMW, the rate of change, and the state of the economy may all have an impact; and
the characteristics of labour and product markets may vary markedly across industrial sectors, so

ywd Q T2NI §02y2YAaida Aa LI&YSyld 20SNIIFYR 6208 GKIG adNROG
activity. For an employee, this is wages above the rate they would be willing to work for; for an employer, this is profit
above that just necessy to keep them in business.

11



that the effect of the NMW can be positive in some typebusinesses and negative in others. The
impact of the NMW is therefore an empirical issue: it cannot be determined by theory alone.

Overall, the evidence gathered by the LPC suggests that the NMW has been largely benign in that it
does not appear to haved to significant job losses but that it has increased the wages of the lowest
earners. There is some industry variation, and there may be some impact on certain parts of the
population, particularly the young and disadvantaged groups. There is some exidEn

compressions of wage differentials but the general effect is that differentials are still being
maintained; the spillover effects do not travel far up the distribution. There is some evidence that
employers are addressing increased wage costs inratlags, for example by moving to highkskill

jobs. Finally, the impact of the current recession is still being evaluated.

This evidence has to be interpreted cautiously, as there is no cofaxtaral to provide a control for

the observed behaviour. Resehers have tried to counter this by comparing the NMW period with
earlier periods (for example, when Wages Board existed), by comparing contemporaneous findings
from countries with different wage policies, and by looking at differences between the irnpact

adult and development rates. In general, findings that the NMW has had a generally beneficial effect
seem to be robust to different estimation techniques. For full details, see the LPC Annual Reports
(LPC, 2012).

2.3 Relevant research findings

It is notpossible to survey here the full range of LPC and other research findings; the LPC annual
reports alone contain over one thousand pages of evidealt¢he LPC commissioned research is
available onlineand the bibliographynaintained onthe LPC websites comprehensive

However, itisworth noting the genesis of this work. 2005 the newlyformed Earnings Analysis

Branch at ONS took responsibility for producing low pay statistics and produced a number of papers

on the calculation of low pay. These rétaf to measurement were summarised in Ormerod and

Ritchie (2007a). That article was updated in 2010 (Fry and Ritchie, 2012) to include more recent data

and an evaluation of changes to the LFS as a result of the earlierlintt&d resources mearthe

work wasotherwiselittle changed However it was clear that these earlier papers raised a number

2F AYLRNIIFIY(d A&dadzsSa Foz2dzi GKS [t/ Q& YI 22N Ay TF2N)
to undertake (with LPC funding) a more systematic revieth@fssuesThis report is the result.

Outside of tls body ofwork, relatively little has been written on the specific topgaldressed herge

but much work has been done on the relevant aréd®e characteristics of the main datasets are

generally acce@d as background informatioMeasurement error igself a field of statistical

research, and statistical resolution is well understdibaiot the approach suggested in this study).

Behavioural economic models (which argue that humans are often irratimeahsistent, working

GAUK fAYAGSR AYT2NXIGA2YZE YR O2ydSyd G2 WYIF1S F
summarisethis work generically, we refer readers to Fry and Ritchie (2012) for specific references

and the LPC Annual Reports as the starting point for wider reading on low pay.
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2.4 Sources of data

2.4.1 The Annual Survey of Hours and Earnings (ASHE)

The Annual Suey of Hours and Earnings (ASHE) is a one percent sample of employees using
information provided by employers. It has been the main source of information on earnings in the
UK since 2004. ASHE is used to generate the official estimates of the low paierdtetage of jobs
paid below the NMW.

ASHE is a longitudinal study: the same individuals are included each year that they are working. All

jobs are included. The ASHE survey form is sent to employers at the end of April each year, based on
HMRC PayAsdp 9 N} ot !, 90 AYyTF2NNIGA2Yy 2y SYLX28SSaQ ¢
asked to identify hours and earnings for a worker during a specific week in April. This is a statutory

survey carried out under the Statistics of Trade Act 1947; it is an offeneenployers to fail or

refuse to comply with the survey. In practice, valid response rates are around 80%. The main reason

for the shortfall seems to be people changing employment between March and April. ASHE statistics

(and the microdata for restrictedirculation) are published in November of that year.

{1 9Q&4 LINBRSOSaa2NJ) gla (GKS bSé¢ 9IFNyAy3a {dzZNBSe ¢
same sample frame and questions. Two changes were made to the survey which affect the

measurement of thdow paid. First, high job turnover is normally associated with lepasd

transient jobs, and so greater efforts were made to trace those who moved jobs between the March

and April dates. Second, the HMRC sampling frame is the list of PAYE recordesanmbttearning

enough for PAYE are also likely to be on a low hourly rate; ONS therefore sought to identify these

workers by other methods. Follewp analysis by ONS suggested the former measure, but not the

latter, had improved the measurement of the Igaid. See Milton (2004) for a description of the

ASHE estimate and its forerunners, the design goals of ASHE and the iamplldblt (2008) for an

analysif ¥ ! {1 9Qa OKI NI O refetddRca id odgay 6 A G K LI NI A Odzt I NJ

Note that in the analysis below tlafrom 2002 and 2003 are from the NES, although they are
froSttftSR & WIH{19Q (2 &AAYLX ATe SELRAAGAZYD ¢KSAS
take account of the revised ASHE methodology. This is because the focus here is on the individual
responses rather than population estimates.

ASHE records several components of income: basic, incentives, shift premia etc, and it is possible to
derive a rate based on several combinations of components. The LPC recommends that earnings
included in thederivedhourly rate used to calculate low pay estimates should be basic, incentive

and other payments, but excluding any shift premium. ASHE alsogtatedrate of earnings, given

by the employer. The stated rate is available for about-timed of respondets, but the proportion

is much higher for those on hourly pay; these are generally lower earners.

A stated rate is more likely to be based on basic pay only, but it is difficult to ensure that the
respondent has included the desired components in thedese. Although validation against the
derived rate can help, Griffiths et al (2006) suggest that guidance is not explicit in ASHE and there is
scope for miscalculation: 5%0% of stateelerived rate differences may be caused by errors in
definition, anda further 15%20% of rates have an unexplainable difference of more than £1. ONS
currently uses this hourly rate for the validation of the derived rate but it is not used in reporting.
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In this report, unless otherwise stated ASHE statistics will be basidyi G KS [t/ Qad LINBFSN
rate.

la ¢Sff a4 K2dz2NBE FYyR SIENYyAy3az 1{19 O02tftS0Ga AyHT
200dzLd GA2Yy® LYF2NNVIFGA2Y Fo2dzi GKS SYLX 28S8NJ Aa Gl
(IDBR). This holds informati@bout employers at both the corporate and establishment level and is

thought to be the most accurate source of such information.

2.4.2 The Labour Force Survey (LFS)

ASHE is not the only source for official low pay statistics. The houseasdd Labourdfce Survey

(LFS) also includes information on hours and earnings, as well as much a wider range of personal
data. As ASHE has very limited information on the individual, LFS estimates are required to support
the ASHE estimates where breakdowns by persomatacteristics are required (for example, skill

level, ethnicity and disability).

The LFS surveys around 60,000 households every three months; households are surveyed for no
more than five waves, and they are asked to supply earnings information oirgharid fifth wave.

The LFS estimate is based on information on first and second jobs. An improved methodology was
developed by the ONS in 2005 to use improved information on second jobs (Ormerod (2006)).

The LFS is voluntary, and so responses ratelwaer compared to the ASHE. Response rates fall
across waves: wave one has the highest response rate, wave five the lowest. Response rates have
fallen steadily across all waves in the period covered by this report: from around 78% down to 62%
for wave oneand from 65% to 45% for wave five; see ONS (2012).

[ C{ NBaLRyRSyida INB [a1SR G2 NBOIftf AYyTFT2NXI{A2Y
this is done with reference to documentation (pay slips, et cetera), but this is not strictly required. If

the survey respondent cannot be available, another household member may be asked to complete

GKS FT2NXY 2y GKS &adz2NBSeée NBalLRyRSyiQa o0SKIfTFTd ¢KS3

The LFS collects information about the employer: location, size, and industry.i§laegeestion
about whether the LFS responses refer to the whole employer, or the specific establishment where
the employee works. The general belief is that this relates to the employer as a whole.

2.4.3 The Monthly Wages and Salary Survey (MWSS)

TheMWSS is a monthly survey of employers, stratified by industry and size band. It is used to

Ot OdzZA S hb{Q KSIRfAYS SadAYILGS 2F Y2y iuKte St Ny
ASHE it is a statutory survey, but uses the IDBR directlysasnisding frame: large firms are over

sampled.

MWSS does not store information on individual wages. It only describes the average earnings for a
company as a whole. However, it does allow compaide variation in wages to be identified (for
example, at boas times, or acrosthe board increases in pay scales). Companies showing a large
change in their salary bill are asked to describe the cause of the change. However, as this
information is textbased and is used by ONS purely for quality checks, it hdserattaken onto

the ONS data systems as yet.
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2.4.4 JobCentrePlus data

To supplement the official data sources, desk research was carried out on jobs advertised by

W26/ SYiNBas dzaAy3da GKS 5SLINIYSYydG F2NJ 2aN] FyR t ¢
made on 22" May 2012.

Two areas were selected: Cardiff (pop. 350,000; commuter destinationjnhstrial, relatively

low wage, medium unemployment, large public sector), and Basingstoke (pop. 85,000; commuter
source, high wage, low unemployment, nlggrivate sector). The searches were carried out for all
jobs within a fifteen mile radius of the reference location.

Hourly wage rates are those quoted in job ads at JobCentrePlus. As the focus is on the way

perceptions affect wage rates, the analysimsidered a valid rate either as the single rate or as the
dzLJLISNI 2NJ £ 26 SNJ f AYAOG F2NJ I 220 ¢Kdza | 1jd2GSR NI
220 2FMTadmedipKkng At f O2yGNROGdzIS (g2 20aSNBFIAZ2yad
stal SR 6amcdpnbé 2NJ adzZld G2 MTEéU0 GKAA A& AyOf dzRSR®
Mcodny O60GKS OdzNNByd ba20 YR GK2aS 6KAOK 2dzad 27¥FT
wage rates depending on the age of the respondent; moreoirtamtly, this report studies how

people think about wage rates, not the exact wage rates payable.

Limiting the analysis to wages up to £10 per hour produced 85 quotes for Cardiff and 116 for
Basingstoke. This does not represent all jobs in the area. Wi Website search function only
returns the first 250 jobs, which have to be analysed manually for the most part. Changing the
search terms changes the output, but provides some duplicates which can only be identified by
comparing job reference numbers. iReving doublecounting is a timeonsuming process, so only
the basic search function was used. Finally, the data are not weighted: the advertisements rarely
specify how many jobs are available.

In addition, employers using job centres are likely to ba pérticular type. For example, the jobs
advertised are mostly in the private sector, and many are for skilled manual labour. This data
collection therefore cannot be taken as representative of the job market or of local employers.
However this was not thpurpose. ASHE and the LFS already provide quantitative evidence on the
realised wage claims; this data is intended to illustrate how employers approach the decision to set a
wage rate. This is why all wage rates observed are included in the analysi® mat mterested in

the actual distribution of wages but in any evidence on the thought processes that have gone into
choosing a feasible wage range.

2.5 How estimates of low pay are calculated

QAalGAYlIGSa 2F t2¢ LI & | NBE HdunysaddngsSvith the dpprapiavelJr NA y 3
NMW rate. Until 2004, ONS placed equal weight on the low pay estimates of LFS and the New

9F NYyAy3a {dzNBSe ob9{o0x !{19Qa LINBRSOSaaz2NX¥ ¢KAAZ
definite answer on the numberfdow paid. ASHE was developed to remedy this uncertainty, and is
considered to be the most reliable estimate; hence, the National Statistic for the number of low paid

is simply the ASHE figure. However, the nature of low pay analysis is to try to undesdtizh

groups of individuals are more affected by the NMW. The LFS is vital to this analysis because ASHE

has very limited personal data. ASHE and LFS estimates are therefore examined together by the Low
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Pay Commission (LPC) and others to assess thetrapthe NMW on earnings and other related
subjects.

The main difference between the two estimates has usually been attributed to the different sources
of the information. ASHE is collected from the employer and as such the earnings information is
thoughtto be more reliable as it is mainly provided with reference to company records. The LFS is
provided by the individual and it is subject to recall error, which is compounded when the
information is provided by proxy response. These differences are deddrilmetail in Hayes et al
(2007). Ormerod and Ritchie (2007b) do provide some evidence that the LFS is an unbiased
estimator of ASHE earnings data (if not hours), but this is viewing the data as a continuous
distribution. Due to the binary nature of lovap estimates, measurement errors, even if unbiased,
lead to overestimates of the number of low paid.

However, as Ritchie and Ormerod (2007a) note, there are also differences in the measures used and
the basis for those measures. For ASHEd#ésedrate - earnings for the period divided by hours
worked- is believed to be the best measure of hourly pay because it is extracted from pay records
and based on actual earnings and hours. The stated rate is present in only about half of cases, and
may not reflet incentive or other (nowvertime) payments which the LPC recommends be

included. In most cases the additional payments are not a significant cause of difference (Griffiths et
al, 2006) but the derived rate remains the preferred measure.

For the LFS daged hourly rate appears to be a more accurate measure for pay per hour than the

derived hourly rate calculated by dividing weekly earnings by hours worked. For individuals

providing both derived and hourly rate information in the LFS it has been shathi distribution

of the derived rate is much wider than the stated rate and can seem implausible. This is likely to be
because the stated rate requires less information. The derived rate requires that respondents

provide hours information that exactly atches the earnings information for the period and this

NEBadzZ G§a Ay Fy Ayl OOdzNI 08 Ay (GKS RSNAGSR K2dzNf & N
occasionally, but the actual hours worked and earnings may fluctuate from week to week; so it

seems a fair assumption that recall error is less likely to be a problem for wage rates. LFS estimates

are therefore based on the hourly rate where this is provid&fthere a respondent does not provide

K2dzNI @ NI 0SS AYTF2NNI 0A2yYy TAKRKO 2ABNIA YMARISIR &SNS G K
has the most influence.

LFS hourly rates are only applicable for certain types of jobs whilst total earnings and hours are
provided by most respondents; around half of the dataset has a value for the stated rate. In
addition, there is some concern over whether the stated rate measures the current wage rate.
However, individuals who provided stated rate information are generally low paid and as estimates
of the low paid focus on this part of the earnings distributibis is not seen as a major issue; and as
individuals who are paid around the NMW are less likely to receive payments on top of their basic
pay,the question of what the stated rate actually measunegy not besoimportant for low pay
estimates.

In summay, there is a basic difference between the data sources and methodologies used to create
the ASHE and LFS low pay estimates. ASHE is based on employment records, whereas the LFS is
more subject to recall error.HEe LFSstated rate is felt to be less affestl by the need to match up

hours and earningand so is the preferred measureut In ASHE derived pay is felt to be the better
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estimate of actual payASHE has an hourly rate, comparable to the LFS hourly rate; but issues with
the LFS derived rate makdlifficult to produce a credible derived LFS estimate on the ASHE basis
(Hayes et al, 2005).
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3. Employer behaviour: where and when are wages set?

3.1 Wage setting behaviour
3.1.1 Summary of theory and evidence

Observed behaviour
1 Near to the NMW, wages aget at a relatively small number of points
9 There is no smooth distribution of wagesather, wages are bunched together
1 The pattern repeats every year with respect to the NMW, but the actual distribution of
wages reflects the absolute level of the NMW

Theory

1 Wages should reflect marginal product of workers; even in large companies, wages should
reflect the marginal product of the average worker.

9 There is no obvious reasevhy productivity across a range of firms with different capital
stocks, producton @ RSt & | yR 2 dzii LJdz{i Yhis dlihgBsfisdhatavégesdafe R W06 dzy
not set at marginal product.

9 As other characteristics (age, skills) also can be expected to follow smooth distributions, this
suggests that optimisation is not the driving force for eagtting

Hypotheses
1 (H1.1) a significant number of wages near the NMW are set according to the characteristics
of the numbers, including but not limited to:
o0 simple marketing messages (H1.1a)
o simple wage calculations for full or part hours (H1.1b)
0 simplermaintenance when updating (H1.1c)
1 (H1.2) this has changed over time with the increase in the minimum wage: either
o0 0KS KAIKSNI ba2 KIFI& YIRS (KS LINRLRNIAZ2YI f
LRAYyGAaQ SFAASNI G2 0a2Nb Ol MOPHEFOT 2NE
o the higher NMW has squeezed mgas so that there is less scope to move to focus
points (H1.2b)
1 (H1.3) This effect is more likely to be found in small firms; across larger firms the distribution
of wages is more likely to be smooth, reflecting more effort spent intfiming wages to
output

Evidence

f 21F-3Sa NS Of dzZZGdSNBR | NPdzyR WT¥20dza LRAY(GaAQ

1 Wages are more likely to be divisible by 5, 10, 25 and 50, both as absolute nEheEs
£6.50 etcland relative to the minimum wagép above, 10p above etguggesting these
are convenient fohumans

1 There is less evidence of numbers divisible by 2 or 4, suggesting that division of hours into
halves and quarters is less important

T [FNEBSN)I FANYa FINB fSaa tA1Sftfe G2 KIFEGS 41 3Sa |
or 10p than 25 or Bp compared to smaller firms (large firms also have more employees and
a2 YlIed KIFEgS Y2NB ¢3S W2LIA2yaQu
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9 Other firm characteristics are difficult to interpret, but some suggestion that being public
sector reduces the likelihood and scale of rounding

 The moscommon wage within 50p of the NMW is always the NMW

1 The next most common wage is always divisible by 50p; further wage peaks are all at 10p or
Sp

1 There is some variation in later years, or possible errors: high numbers of observations at
£4.09 /£4.512for NMWs of £4.10/£4.50 suggest rounding errors

1 This effect does not appear to be proportional or to change over time; it is related to the
WNRdzyRySaaQ 2F ydzYoSNARZ FyR A& NBfFGISR (2
the NMW

1 Rounding behawur appears to be persistent within the same organisation

3.1.2 Wage distributions

Table 2 shows the distribution of wage factors for absolute levels of wages, and for the difference
between the wage and the NMW. Data is based upon the ASHE derived wagevexaged over all
years 2002011. Wages greater than the NMW and less than £1 over the NMW are included, where
the relevant NMW for that individual (youth, adult etc) has been used. For wages relative to the
NMW, only two factors (5p and 10p) were sitfered for reasons noted beldw

Table2 Factors for ASHE derived wages, NMW<wage<NMW+£1, all years

Absolute wage Relative wage
Highest factor, in pence 2 3 4 5| 10| 25 50 5 10
Expected frequency 50% | 33%| 25%| 20%| 10%| 4% 2%| 20%| 10%

Observed | All size bands 54%| 34%| 29%| 35%| 22%| 15%| 10%| 30%| 16%
frequency

0-9 employees 59%| 34%| 35%| 51%| 35%| 32%| 24%| 38%| 21%
10-49 employees | 57%| 34%| 31%)| 48%| 32%| 24%| 18%| 37%| 20%
50-249 employees 55%| 34%| 29%| 39%| 25%| 17%| 12%| 32%| 17%
250+employees | 52%| 34%| 27%| 30%| 17%| 9% 7%| 26%| 13%

Relative | All size bands 1.07| 1.02| 1.14| 1.77| 2.20| 3.64| 5.24| 1.8 1.55
variation

0-9 employees 1.18| 1.02| 1.38| 2.53| 3.51| 7.96| 11.99| 1.92| 2.10
1049 employees | 1.15| 1.03| 1.26| 2.39| 3.20| 6.07| 8.99| 1.86| 2.03
50-249 employeeg 1.09| 1.03| 1.16| 1.97| 2.47| 422| 6.03| 1.62| 1.73
250+ employees | 1.04| 1.02| 1.08| 1.49| 1.74| 2.36| 3.26| 1.30| 1.33

The table shows expected and observed frequencies and the relative difference. For example, if
wages were evenly distributed one would expect two percent of all wages to be divisible by 50p. In

% Note that including intermediate numbers (6p, 7p, 8p, 9p) as well as focal points would allow the hypothesis that wages
are set at focal points to be formally tested. This was not done in this project for reasons of timee hte grateful to the
LPC research team for pointing this out. This will be followed up in subsequent work.
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practice, the figure is ten percent, 5.24 times higher thapested. The numbers are gross
frequencies (that is, they do not take account of the fact that a wage divisible by 50p is also divisible
by 25p).

For absolute wages, the higher factors are enggresented. This isegativelycorrelated with firm

size: fo the smallest firms (@ employees), one quarter of all wages paid are a multiple of 50p,
compared to one in fourteen for the largest. In all cases, small firms are more likely to set wages at
round numbers.

Figure 2 presents the same data graphically.

Figure2 Frequency of wage factors employer data
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It can be seen that the proportion of wages divisible by 2p, 3p, or 4p differs very little from the
expected gross frequency of these numbers, irrespective of the size of finveuér, at all factors

of 5p and above the observed frequency is much higher than expected, and inversely related to the
size of firm.

These results do not provide much support for the argument that wages are set to make-partial
calculations easier. ¥ges divisible by two, three and four pence (reflecting pay units ofhoaifs,
twenty minutes and quarter hours respectively) do not appear to be-oepresented. These part
hour wages were not considered for the relative differences, as the logiiso$tiggests that NMW
also has to have the same factor

The table also appears not to support one of the findings of Lam et al (2006) who argued that jobs

6SNE a2YSGAYSa I ROSNIAASR a amnll 20SNJ 0KS YAYAY
perhapsas a simple marketing message. While there is some@geesentation of higher factors in

the relative wages, this is less noticeable than for the absolute values. It is feasible that 25p/50p

*That is, if it is proposed that firms pay 4p over the NMW to facilitate-pattrs wage calculations, the NMW itself needs
to be divisible by @. This is rarely the case for the adult NMW.
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differences might show some ovegpresentation, but ex antthis seems less likely and was not

checked.

Table 3 and Figure 3 display information collected from JobCentre Plus websites for 140 posts

advertised around Basingstoke and Cardiff.

Table3 Absolute wage factors from JobCentrePlugbsites

Absolute wage factor

2 3 4 5 10 25 50
Expected frequency| 50% | 33% | 25% | 20% |10% | 4% 2%
Observed frequency N
Basingstoke 84%| 21% |50% |93% |79% |81% 75% 80
Cardiff 82%| 25% | 50% |88% | 75% |55% 50% 60
Relative frequency
Basingstoke 1.68|0.64 | 200 |4.63 |7.88 |20.31 |37.50
Cardiff 1.63|0.75 |2.00 [4.42 |7.50 |13.75 25.00

Figure3 Wagefactors in Cardiff and Hampshire

Source: JobCentrePlus website accessédiay 2012
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The table and figure tell a similar story, with sornable differences. Wages with a factor of three

are relatively rare, whereas wages divisible by two and four are more likely compared to expected
frequencies and the frequencies calculated from the ONS data. The dominance of the largest factors
is much nore striking, with threequarters of all wages in the Basingstoke area being at a 50p price

point.

The variation with the ONS data may be due to the much smaller numbers: 140 observation instead
of tens of thousands. It may also be because the data areastticted to figures close to the NMW
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focus points in absolute focus points; say, £6.25 or £6.50, rather than £6.18 or £68.48, NMW of £5.93.
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but can go up to £10 per hour. These data are therefore informative in showing how employers may
react when unconstrained: if the employer is already considering a wagef£f@&®@er hour, then
the NMW is of little elevance.

CAIdzNBE n LINPOPARSA Y2NB RSOFIAfT 2y (GKS aLISOAFAO |jo
odzi SEOf dZRAYy3 220604 | ROSNIA&ASR & abd ba2é |a (KA
observations have been dropped for clarity.
Figure4 Distribution of JobCentre quoted wages
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Source: JobCentrePlus website accessédiay 2012

Basingstoke is a more affluent area, with lower unemployment and higher costs of living; this is
reflected in the predominance of highstated wage rates. The high proportion of 5f3gtor wages

is clear: other wages, apart from those at or just above the NMW, have just a single observation. In
Cardiff, the NMW is the dominant wage rate and there is more variety in wages observed, ot agai
apart from the NMW and the 50p points there are few repeated observations. Annex 1 contains the
full results.

These data are indicative and do not prove that earnings in Cardiff are lower; for example, the

Cardiff search threw up more jobs in constroatiand technical occupations, whereas Basingstoke

had more service roles. Nevertheless, they support the contention that wage rates are not smoothly
RAAUGNAOdzI SR o6dzi Of dzZiGSNJ | NPdzyR WTF20Ff LRAYGAQ®

3.1.3 Choosing the wage rate

The previous section argued tha ¢+ 3Sa | NB y20 S@Syfeé RAAGNAOdzI SR
and that these are based upon the absolute level of the wage. The next consideration is how those

focal points relate specifically to the minimum wage: in other words, given a spelifi¢, dan the

reaction of employers be predicted?

The blobograms below plot derived versus stated wages for ASHE for the yeat20A00Q2 similar
representation will be used later for the LFS data. The size of the bubble reflects the relative share of
obseavations within the range NMW45p; thus for the adult rate in 2002, observations are most
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concentrated at the NMW of £4.10, then at £4.20 and £4.25. These are fully imputed (where no
stated rate is included, this is set equal to the derived rate), but a similar result occurs where stated
and derived rates exist (see the graphs in the LFS casgpa; below). The stated rate was

introduced with ASHE and so in 2002 and 2003 all the points are on the diagonal. The graphs have
been reduced in size so that the overall impression can be seen; larger images are in Annex 2.
Graphs have been disclosugentrolled: wage combinations with-2 observations are given a
frequency of three, ® observations a frequency of seven. Finally, the graphs have been limited to
20p above and below the NMW on both axes, so that all graphs have the same scale. These

adjugments make no difference to the overall image.

Figure5 ASHE frequenciesadult rate
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Considering the adult rate first, it is clear that the NMW is the dominant value and that there are few
wage payments made below the NMW. Tdeminance arises because the analysis is limited to a

small range around the NMW.
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The stated rate rarely deviates from the derived rate. Where it does, it tends to be the stated rate
that is constant and the derived rate that varies (the-ditigonal poits are vertically arranged). This
reflects the conclusions of the previous section: the stated rate is more likely to concentrate at a few
focal points whereas the actual rate is more variable.

Figure6 ASHE frequenciesdevelopment rate
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The development rate shows a similar pattern, but as there are fewer observations graphs are more
sparse and there are almost no affagonals.

This image shows that wages are more concentrated at some points but that the distance of these
points from the NMW varies. An examination of the figures shows that the points of concentration

GSYyR (2 ¥20dza 2y | FS¢é WNRdAdzyRQ ydzYoSNAR | 62@S
GKS ba2 Aa | WadlNIHAyYy3 L] aA it yharictessticaSthe | 6 2 39S
absolute number, rather than their distance from the NMW.
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Table 4 provides more detail on this behaviour. This table considers, for each year, which are the
wages most likely to occur in the vicinity of the NM¥8@), in pene. Two measures are
considered: the most frequentigccurring wages in the range, and the wages closest to the NMW
with the most observations.

Table4 ASHE frequencies near NMW

Year | NMW | Modal | 2nd 3rd 4th Major Minor
wage | most most most wage wage
popular | popular | popular 30% of | 10% of
NMW | NMW
Adult rate | 2002 | 410 | NMW | 450 420 409 450 409
2003 | 420 | NMW | 450 430 451 450 419
2004 | 450 | NMW | 500 475 460 500 460
2005 | 485 | NMW | 500 525 490 500 490
2006 | 505 | NMW | 550 520 525 . 510
2007 | 535 | NMW | 550 580 575 . 550
2008 | 552 | NMW | 600 586 575 600 560
2009 | 573 | NMW | 600 575 585 600 575
2010 | 580 | NMW | 600 625 612 600 600
2011 | 593 | NMW | 600 625 637 600 600
Develop 2002 | 350 | NMW | 400 370 349 349 349
mentrate | 2003 | 360 | NMW | 400 375 410 359 361
2004 | 380 | NMW | 400 420 424 400 381
2005 | 410 | NMW | 450 420 440 450 400
2006 | 425 | NMW | 450 475 460 450 450
2007 | 445 | NMW | 490 450 485 450 450
2008 | 460 | NMW | 500 485 505 500 465
2009 | 477 | NMW | 500 510 480 500 480
2010 | 483 | NMW | 500 515 487 500 487
2011 | 492 | NMW | 500 494 525 500 494

So, for example, in 2002 the adult NMW of £4.10 is also the mode. The next three most popular
wage rates are £4.50, £4.20, and £4.09. The wage closest to the NMW, which has at least 30% of the
observations of the NMW, is £4.50. £4.09 is the wage closest to the NMW where at least 10% of the
numbers at the NMW are observed.

For ASHE, the NMW is always the mode within a range of 50p of the NMW; this will be contrasted
with LFS data laterThe secad most popular rate is always, with one exception, the next 50p
boundary,whether this is 7p away (adult rate, 2011) or 50p away (development rate, 2002). As
these reflect gaps of 1.1% and 14.1% respectively, this consistency is notable. The thirdpuatzst po
Ad 2FGSy GKS FTANRG WHGFHATEFIO0fSQ HplLl LRAYGOD
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The last two columns illustrate potential problems with the derived wage calculations. For the

Development Rate, in 2003 the most popular wage is £3.60, the NMW for that group. However, at

least 30% of theumbers at the NMW reported £3.59, and at least 10% £3.61. If these numbers are
rounding errors then this suggests that the numbers at the NMW should be at least 40% higher
(calculations on the base data show that this should be 47% in fact) and thatfecaigmumber of

SYLX 28S8Sa INB 6SAy3 Yraaidl{1Syte ARSYGAFTFASR Fa SN
appears to be less of a problem, but it does suggest some caution when analysingnpren W! {1 9 Q
data (NES).

In the last two years there appeats be more variation, with wages not on the 5p mark (and not
appearing to be a rounding error) occurring for both the adult and development rate. The variation
in the development rate might be rounding errors, but the unusual values in the adult rate(£6.1
and £6.37) seem harder to explain.

Figure 7 shows the above graphically. Numbers of observations are unweighted. In the bottom two
graphs, the size of the circles indicate the number of observations.

Figure7 ASHE observations ae NMW
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This illustrates the relationship between focal points. The NMW is the base; the next two most
popular wages alternate, depending on how far the NMW is from a 50p point. The top two charts
illustrate the flipping between the popularity of rates.

Interestingly, the actual number of observations does not follow the same pattern of alternating
popularity. When the NMW is close to a 50p mark (the vertical lines in the graph indicate years when
the NMW is 15p or less below a 50p point), then the nundfeybservations at that second most
popular wage does not seem to rise consistently. Nor does the third most popular wage seem to
move consistently, despite its alternation around the 50p mark.

There is a general increase in numbers at all points ovex tincluding at the NMW), suggesting

that wages are becoming more concentrated at a smaller number of focus points. However, the
absence of any clear relationship between focal points and numbers around the NMW suggests that
decisions about wages are stibminated by the very specific numbers near each NMW.

Finally, how predictable are these values? Figure 8 shows the pence value only of the NMW matched
to the pence value of the popular wages nearby; so, an NMW of £4.10 and wage of £4.56 would

generate tle pair (10, 56). The wages are taken from all years and from the adult and development
rates:

Figure8 Predictability of wages near NMW
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These confirm the predictability of focal points. Irrespective of the year, rate or sihe dfVIW,

1 The next most popular wage will be the first 50p marker after the NMW

1 If the NMW is between 25p and 75p in the pound, thentiied most popular wage will be
around the first 75p; otherwise, it will be around the first 25p

f The 4" most popular wag will usually be on a 10p marker near tHerost popular

As has been noted by the LPC, the first of these predictions will provide a particular challenge in
2011-12 when the £6.08 NMW suggests that the next major wage will be £650% premium. In
2005-6 the premium for £5.50 over £5.05 was 10%, but this was during a strong labour market.
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3.1.4 Is there variation over time?
As seen in Figuréabove, there seems to be a general increase in rounding, smaller than but in line
with the general increaseinumbers at the NMW. However there is a separate question as to

whether the rounding behaviour itself has changed. As noted in the summary, Section 3.1.1, there
are two potential hypotheses:

1 H1l.2a: as the NMW has increased the proportional gap betweehNM®/ and focus points
has fallen over time, allowing companies more opportunity to move to convenient focus
points; for example, if the NMW is £3.35 then paying £3.50 is a 4.4% premium over the

NMW, but when the NMW is £5.35 paying £5.50 drops to a 2.88édse in wages

1 H1.2b: as the NMW increases and more employees are paid at or near the statutory
minimum, the scope for adding eg 15p to the basic wage is increasingly restricted: more
workers will get that increase, and more workers will be affected lillosprs up the pay
scale; in addition, the impact of the recession might induce employers to restrict variation in

wages

These hypotheses are considered by using the data in Table 4. This allows for the same NMW to be

observed at different times (adult "B dza

RS@St2LIVSy i

seen at different scales. Both hypotheses can therefore be considered.
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Table 5 below selects rows from Table 4 and rearranges them to make comparisons easier.

Table5 Comparisons over time and scale

Type | Year |[NMW | 2nd | 3rd | 4th
Example 1: similar wages at different times
(@) Adult 2002 | 410 | 450 |420 |409
Development| 2005 | 410 | 450 | 420 | 440
(b) Development| 2009 | 477 | 500 | 510 | 480
Development| 2010 | 483 | 500 |515 |487
Adult 2005|485 | 500 |525 |490
Example 2: similar pence values at different scale
(© Development| 2002 | 350 | 400 | 370 | 349
Adult 2004 | 450 | 500 |475 |460
Adult 2008 | 552 | 600 |586 |575
(d) Development| 2003 | 360 | 400 | 375 | 410
Development| 2008 | 460 | 500 | 485 | 505
(e) Development| 2004 | 380 | 400 | 420 |424
Adult 2010 | 580 | 600 |625 |612

Considering cases (a) and (b), it is clear that the same NMWs observed at different times in different
groups, tend to produce very similar outcomes in terms of focal points. The last three cases show
more variation, particularly in case (c), the SIMW:; but as this is the NMW with the maximum
possible variation in these figures, this should not be surprising. Nevertheless, the bottom three
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cases alprovide somesupportfor the argument thatmaintainingproportional differencesnay be
less important tharthe level distance to the next focal point.

In summary then, neither hypothesis seems to be supported. In other words, the predisposition to
set wages at focal points is independent of time aedms to be independent stale.

3.1.4 The likelihood of rou nd numbers: company characteristics and preferences
It was noted above that the likelihood of firms paying round numbers appeatsciease with firm
size. This section considers some other factors.

Table 6 displays the results of multivariate analysigastors which are associated with companies
paying round numbers.

Table6 Multivariate analysis of factors affecting likelihood of rounded wage rates

Explanatory Probability of round Likelihood ofepeated
variables number rounding

Coefficient | p-value Coefficient | p-value
Wage 0.046 0.000 0.279 0.398
Wage, squared -0.004 0.000 -0.026 0.444
Basic hours 0.001 0.443 0.020 0.801
Female -0.004 0.770 -1.059 0.442
Age -0.002 0.000 -0.110 0.028
If full-time -0.052 0.019 -6.699 0.002
size band 2 -0.443 0.000 -8.210 0.008
size band 3 -0.619 0.000 -13.713 0.000
size band 4 -0.929 0.000 -21.963 0.000
public sector -0.420 0.000 -21.383 0.000
Observations 46780 1866
R 0.055 0.144

Notes:

1. Additional variablesd year andl1 region dummies

2. Significant coefficients are highlightedbold.

3. Each company has at least five wages observed-2002

The first column of figures shows the result of estimating the probability that a wage is rounded to
4p, 5p, 10p, or 25dpr wages between the NMW and the NMW+50phe probability model model
evaluates a yes/no effect, and so the fact that a wage can be rounded to differing degrees (eg 100p
is factored by all) is irrelevanh positive coefficient indicates a higher likelod, compared to the
alternative. The second column shows whether this is a chance result: a value of under 0.05
indicates that there is a less than 5% probability that this value is really a zero and the resulting
coefficient is in fact statistically iigmificant. Variables for year and region were also included as
additional controls, but are not reported here.

® 1t was suggested in section 3.1.2 that the case for 4p as a rounding factor was not proven, especially as the basis for
considering 4p (pafhours calculations) differs from the rationale for the other rounding numbers. We arefgtétethe
LPC for identifying this error. Deadlines meant the analysis could not be rerun but qualitatively results should not be

FFFSOGSRY A F-idekiNiBdoTabke’6 yirdi@epdrts thesignfiidahce of findings.
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Most of the figures in the first column appear to be statistically significant. Therefore, the likelihood
of being paid at a round number is higher if one is younger-firag; and working in the private
sector. The default company size {9 @mployees, ando the likelihood of being paid a round

number decreases with company size; this agrees with the findings of section 3.1.2.

The third and fourth columns show the result of estimating whether the likelihood of rounding

within a company is chance or a comeig policy. The dependent variable is the proportion of
observed wages (in the region NMW<wage<NMW+50p) paid at round numbers. The statistics
indicate that a smaller proportion of wages will be paid at round numbers if the employees are full
time, if thecompany is larger, and in the public sector. The specific wage, hours, age and gender of
the employees do not appear to be significant; this makes sense as this finding relates to the overall
company preference. This finding would seem to indicate thateskimds of companies might have

a consistent preference for rounded wages. It is also likely that the nature of the business affects the
amount of rounding, given the variation in the prevalence of-fmaid work across sectors (LPC,

2012), but this was natxplored in this study.

A second way to consider whether companies appear to operate wage polices is to look at wages
paid over time. ASHE records whether individuals are in the same job as the previous year. Table 7

below describes the waggetting behaiour experienced by those who remain in the same job for
two years.

Table7 Wage factors over time

Factor in lagged wage

Wage factor 0 4 5 10 25
0 11379 3546 2044| 2290| 2369
4 3195 1342 724 729 802
5 2064 613 750 605 646
10 2103 812 555 1396 915
25 2306 735 706 982 | 2401
Chisquare (16) = 1347 (significant difference from random patt
0 5
0 11379| 35017
5 9668 | 43956

Chisquare (1) = 631 (significant difference from random patterr|

Numbers are unweighted arméflect each yeabn-year comparison. That is, someone who is
observed being paid near the NMW in the same job in three consecutive year2@064will
contribute two observations: 2004 vs 2005, and 2005 vs 2006.

The top part of the table shows the numlsawhen wages are recorded as rounded to 4, 5, 10 or
25p, within 50p of the NMW. Only the highest factor is recorded for each wage. So for example,
2044 employees had a wage which was not rounded to any of the factors in one year, but which was

rounded to P (but not 10p or 25p) in the previous year. In the lower part of the table, wages are
either rounded to 5p or not.

30



The chisquare values show whether the patterns of numbers arises by chance; the high values
shown here indicate that in both cases the auwe is not what would be expected from wages

being randomly set. Specifically, the diagonal terms are larger than would be expéctether

words, an employee whose wage is rounded to a certain factor could expect to see it rounded to the
same factor irthe next year. This suggests that companies are exhibiting a preference for paying at
certain wages.

Finally, we consider whether companies may have a policy of maintaining a distance from the NMW;
GKA&a Aa [FY SO |fQa 6 H tame fitom th&NEMaNSyportant. Follawingl K S N f
[FY SG Ff édnHnncoX | WYWO2YLI ye& YAYAYdzy 61 3SQ o6/ az
each company in a year, where that company pays above the NMW. So if a company has three

employees in ASHE and is paytimgm £5.10, £5.25 and £5.25 when the NMW is £5.05, then the

CMW is £5.10. This is feasible because business reference numbers are included in ASHE and so

multiple employees within the same business can be identified.

The next stage is to consider how thisganges over time. Table 8 below shows the proportion of
businesses who always set a CMW above the NMW but within 5p or 10p®@hiy businesses who
have a CMW within 50p of the NMW observed for at least five separate years ove@002re
included.

Table8 Maintenance of distance from NMW

Employer size band
0-9 1049 50-249 250+
Not all within 5p 179 285 361 836
All within 5p 11 13 15 27
% within 5p 5.8% 4.4% 4.0% 3.1%

Chisquare (3) = 3.395 (no significant difference between firms)

Not all within 10p | 161 243 305 758
All within 10p 29 55 71 105
% within 10p 15.3% 18.5% 18.9% 12.2%

Chisquare (3) = 12.640 (significant difference between firms)

As ASHBEnly samples 1% of employees, this likelihood of finding the true CMW for a business is
small for all but the largest companies, and the requirement to see at least five years of low wages
reduces the numbers still further. Nevertheless, this does prostee interesting indicators.

First, the proportions with a CMW always within 5p and 10p of the NMW seem surprisingly high,
given combined probability of at least five wages all being within the same region, and given the
earlier findings that wages are stigly clustered on the 10, 25p and 50p mark. However, it should

"It could be argued that thiis due to individuals wages remaining constant from one year to the next; these were not

removed from the sample. We are grateful to the LPC for suggesting this.

8 The reason for the small gap is to identify firms who are tracking the NMW closely.flimhsit choosing a large value

04dzOK & ba2bpnllb ¢g2dzf R KIS NRA]1SR AyOfdzRRAY3I Ay GKS WiNF O
decisions about wages to pay in a relatively wide band.
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be recalled that the lowest wages in a business for each year are being used; and the very small
numbers (particularly for the 5p range) limit the robustness of any statistical inference.

It is possible to compare differences across firm sizes. In the 5p band the apparent predilection of
smaller firms for paying within a narrow margin of the NMW are not statistically significant, even
ignoring the sampling effects. However, in the 10p bandehsrsome indication that larger firms

are less likely to keep their minimum wages to a narrow band.

3.1.5 Wage-setting behaviour z summary of evidence
Section 3.1.1 provided several hypotheses surrounding veatfeng behaviour. The evidence for

these issummarised below.

Hypothesis Support?| Evidence

A significant number of wages near| Yes Strong

the NMW are set according to the wSLISIFGSR SPHARSYOS (Kl
characteristics of the numbes W | numbers

K20 | ReadzaldyYSyidQo

1 The aim of ad hoadjustment is | Yes Weak

to create a simple marketing
YSaalr3asS 6amnlLl

1 The aim of ad hoc adjustment ig
to simplify calculations for part
hours

1 The aim of ad hoc adjustment ig
to simplify maintenance

No

Perhaps

Some evidence that wages relative to NMW ar
set at round multiples, but much less compare(
to absolute values. No direct evidence from
JobCentre data, in contrast to Lam ¢{2006)
Weak

Multiples of 5p dominate. Some evidence for
factor of 4p (ie quartehour calculations) from
ONS data, none from JobCentre data

Weak

Some evidence of persistent preferences for
rounding

The degree of ad hoc adjustment hi No Strong
varied over time. Effect appears to bsetronglytime-invariant and
weaklyscaleinvariant
f As wages risehe shrinking n/a None
proportional gap between focug
points gives companies room tq
manoeuvre
1 Squeezed margins and wage | n/a None
compression give companies le
room to manoeuvre
Ad hoc adjustmenis more likely to | Yes Strong

be found in small firms

Different statistics support the view that small
firms are more likely to rountourly wages

It should also be recognised that a number of these results have suggested areas where further
research may be needed to supply a more definite answer.
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3.2 Responding to changes in the NMW
3.2.1 Summary of theory and evidence

Observedbehaviour
1 There appears to be a delayed reaction to the introduction of the NMW

Theory
1 Inthe early days of the NMW, delayed wesgtting could be optimal as there were no
prosecutions nor iterest accrued on back payments; but bad publicity and the threat of
0SAY3 Iy WSEFYLXS (2 20KSNBQ O2dzf R 6S AYLRNII
1 Menu costs of introducing NMW changes in the middle of the financial year could cause
firms to anticipate the next NMW at the time of salarthangesor,
1 Large firms might have invested in business software allowing better fine tuning of wage
payments

Hypotheses:
1 (H1.4) Those firms not introducing the NMW should decline over time as (a) processes are
put in place to deal with it , and (bdmpliance is tightened up
1 (H1.5) Larger firms are more likely to anticipate the NMW introduction to avoid multiple
wage changes
1 (H1.6) Small firms are likely to show less compliance

Evidence
1 Timing of measurement becomes important
1 Evaluations of wage bade@n ASHE cannot be used to infer compliance with NMW at earlier
parts of the year

3.2.2 Evidence of timing effects
Three approaches could be taken to this question:

1 Using the Monthly Wages and Salaries Survey (MWSS), is there any indication that wage
charges are affected by the introduction of the NMW?

1 Using the annual and quarterly LFS and annual ASHE, is there any evidence of lagging and
leading behaviour?

1 Is there any direct evidence for changes in compliance over time?

Direct evidence of compliance hbasen extensively studied by other LPC reports, and will not be
considered here. Instead the focus is on indicators of how companies prepare or react to the NMW.

The MWSS data contains average wage levels for an organisation. The survey also asks businesses
whether the monthly data has been affected by significant changes such as the introduction of
annual pay awards. A significant increase in wages around Octahgd provide some evidence

that companies are reacting at the last moment to the introduction of the NMW (wage changes are
advertised several months in advance).

Analysis of these monthly changes does not however provide any support for this hypoftinesis.
only noticeable change in wage levels appears in April, if at all. This would imply that the new tax
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year is the dominant feature for company wage changes; at any rate, adjustments for the new NMW
appear to be subsumed into general wage increasest&mative explanation is that NMW

changes are made in October, but that these make very little difference overall to the company
wage bill. This seems to be true for both large and small companies.

The MWSS is designed to provide monthly measures of gayeth across the whole economy; it is
dominated by large firms, and contains relatively little supporting information. It is possible that a
more complex analysis might show different behaviour in some combination of firm size, location,
industry and so o, but the fact that data are provided for a whole business rather than one
employee limits the chance of identifying small effects at the bottom of the wage distribution.
Accordingly, no further analysis was done on MWSS.

To get a better handle on how cgranies respond to NMW changes, Table 9 shows the proportions

of employees in the LFS being paid the current, next or lagged NMW, across all quarters; all those
paid within 50p of the relevant NMW are included limit the sample to those for whom the NMW

is most relevantThe wage rate used is the stated rate. The new NMW comes into force in Q4 (Oct
Dec), and so from the NMW perspective the year runs Q4 (Year Y), Q1, Q2, Q3 (Year Y+1).

Table9 Quarterly variation in lagged/leading MWs

Quarter | Next year's| Last year's Current| Other
NMW? NMW? | NMW?

Stated wage, 4 2.6% 5.6%| 21.0%| 70.8%
adult rate 1 3.5% 2.0%| 25.0%]| 69.5%
2 4.3% 0.7%| 24.5%| 70.5%
3 4.7% 0.6%| 25.8%| 68.9%

Chisquare(9) = 1183 (significant variation between quarters)
39,753 observations in all quarters and years

Stated wage, 4 2.3% 6.3%)]| 14.2%]| 77.2%
developmentrate] 1 2.8% 3.1%| 17.3%| 76.7%
2 4.0% 3.3%| 23.0%]| 69.8%
3 3.8% 1.9%]| 23.2%]| 71.1%

Chisquare(9) = 45 (significant variation between quarters)
2,471 observations in all quarters and years

So, in Q1 (Jaklar), averaged across all years, 3.5% of those earning within 50p of the current wage
would have been paid the NMW due to cometie following October; 2% were being paid a wage
which had been made illegal up to six months before; 25% were on the current NMW; and the other
69.5% received some other wage.

It is clear that, over the course of the NMW year, the probability of beingpai &G & S NQ& b a?
As Ormerod and Ritchie (2007a) note, the probability of an outdated wage being paid has largely
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stabilised by Q2; this is important, as this is when the ASHE data is gathered on which the official
NMW statistics are baséd

ThepNRP ol oAt AGE 2F 6SAy3a LI AR GKS ySEG &SI NDa baz
supports the view that firms anticipate future NMW increases in their regular pay round, particularly
as the NMW changeover date comes nearer.

The same case apprs to hold for both the adult and development rate. Thestuare values

indicate that the differences between quarters are significant. The small numbers here (particularly
for the development rate) prevent more detailed analysis being possible. Howewdtivariate

analysis can help to provide some idea of the other important characteristics of lagging or leading
behaviour.

The figures in Table 9 only show the simple relationship between past and future NMWs and the

time of yar; as such, there coulde other confounding factors. To address tfiable 10 gives the
NEadzZ G6a 2F SadAYlFdAy3a GKS LINBoloAftAdGe 2F | gl 3S
fIr33Aay3 661 3Sa FNB aSi Fd GKS LINBOA2dzagteSt NQRA& b a
derived rate) and the Quarterly LFS (using the stated rate), and separately for leading and lagging
behaviour. Finally, the analyses were run both on the whole dataset and on a subset of employees

with wages within 50p of the NMW.

Table10Regression analysis of leading/lagging behaviour

Anticipation | Lagging all Anticipation | Lagging near

- all near NMW | NMW
Variable ASHE | LFS| ASHE | LFS ASHE | LFS| ASHE | LFS
Q2Apr-Jun 0 - 0 _
Q3JulSep ++ - ++ -
Q40ctDec 0 ++ 0 T+
Hours 0 - 0 - 0 0 - -
If female ++ ++ -- ++ ++ 0 - 0
Age 0 0 -- 0 0 0 -- 0
FT S R e o o] o |oO
Size 149 ++ ++ - - T+ + _ _
Size 5249 ++ ++ - - ++ ++ - -
Size250+ ++ 0 -- - + T+ . _
Public - - - - - - ++ -

Notes:

1. Year and region dummies also included.

2. Default values are: QlanMar (for Quarterly LFS), male, pditne, 0-9 employees, and private sector.
3. Detailed regression results are included in Annex C, Table C1.

For simplicity, actuaD2 STFAOASYy Ga FyR aA3IyAFAOLIyOS t S@St I N

a
LRAAGADBS FyR A& Ty AFSIH (A S FIFSOGEA FY ATAON Y STFSO

®The persistence of wage rates apparently below théW does not necessarily imply n@wompliance Other factors,
such as the accommodation offset, which are not available from the LFS could account foiNbé¢ihwages.
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significance tests are at the 5% level (that is, there is a 5% clizeicine result could have arisen

by chance if all the assumptions of the model are correct). So beirtgfallwould appear to be
having a negative effect when the analysis is carried out on all employees, but when the analysis
focuses on those near tHéMW there is no impact.

Two notable effects seem to drive anticipatory behaviour. First, the quarter; anticipation of the next
NMW, all other things being equal, only appears to be significant in the third quarter, just before the
new NMW comes in. Secopsize: large firms are more likely to anticipate the NMW. This suggests
that the behaviour in Table 9 masks two impacts: large firms will take the future NMW into account
when setting wages; smaller firms will respond as the time for the new NMW apprsache

Lagging behaviour is also affected by size and quarter. Compared(f@aeMar), NMW-Hagging is

most likely to occur in QéOctDec) and less likely in Q2 and Q3. Bigger firms are less likely to have
lagging wages. Overall then the conclusion is luge firms are looking ahead to avoid multiple

wage changes, and keeping to the NMW regulations; small firms are leaving adjustment much later,
sometimes past the formal point at which change is required.

The public coefficient indicates both less aqtition and, in most specification, less delayed

dzLINF G Ay 3P |1 26SOSNI AlG O2dAZ R 6S | NBdzSR GKIFid GKS
NMW, which would indicate that public sector firms are more likely to delay the introduction of the
NMW. Ths is an unusual result which seems to contradict other evidence about the private sector
being slower to respond to the NMW changes.

The interpretation of the other variables is not attempted: this is difficult as these are personal
rather than businessharacteristiceand have no obvious interpretation in this context.

3.2.3 Responding to changes z summary of evidence
The evidence for the hypotheses of section 3.2.1 is summarised below.

Hypothesis Support?| Evidence

Not introducing the NMW shouldecline over time as (a) n/a Not checked yet.
processes are put in place to deal with it , and (b) compliancg
tightened up

Larger firms are more likely to anticipate the NMW introducti¢ Yes Strong
Univariate and
multivariate support

Small firmsare nore likely to be paying outdated minimum Yes Strong
wages Univariate and
multivariate support
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4. Employee behaviour: how are earnings reported?

This section considers how employees view their earnings and hours by looking at responses to the
LFS. Thesare contrasted with ASHE data which is assumed to accurately represent actual hours and
earnings.

4.1 Accuracy of employee responses
4.1.1 Summary of analysis of employee wage responses

Observed behaviour
1 LFS responses are much more likely to be beloviNiki&V
1 LFS reported rates much more likely to be at focus points
9 Unlikely values are less likely to be correlated with use of documentation

Theory:
1 Inthe absence of exact information, respondents are likely to give answers which are simple
to remember and esy to work with (for example, taking £5 an hour as a good
approximation to £5.05)
1 Earnings are less likely to be rounded to calculable numbers (modulo 4) and more to
WKdzYF yQ NRBdzyR ydzYoSNBR fA1S mMnlLl FyR HplLld

Hypotheses
1 (H2.1) LFS respondents are more likelyound responses than ASHE respondents
1 (H2.2) LFS rounding represents measurement error, not employer behaviour
1 (H2.3) Rounding correlated with lack of documentation/proxy responses
1 (H2.4) Earnings are rounded to focus points appealing to humansmetcalculations

4.1.2 The distribution of employee responses

{ SOGA2Y odmMdo AYUINRRAdZOSR (GKS Wof2023INI YQ>X aK2gAy
NMW. These are reproduced below, but unlike those of section 3.1.3, the ASHE graphs are not

imputed i.e only those observations with both a derived and stated rate are included. This is

because setting stated=derived for missing cases could give a misleading impression about the

agreement between the two rates.

The same graphs can be created for the LRSadhe ASHE and LFS response to the NMW can be
O2Yy&ARSNBR® |1 2SOSNE y23S GKIFIG Ay GKS [ C{ (GKS W3
rate is the subsidiary measure, the opposite of ASHE. Only the adult rate is considered as there are
insufficient observations in the LFS for employees on the development rate.

The graphs in Figure 9 have been reduced to allow comparison. At this stage the important issue is
how the two distributions compare overall.
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Figure9 Comparism of ASHE and LFS distributions, all years
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It is clear that there is very little similarity between the two data sources. Even allowing for problems
with the calculation of the LFS derived rate, the dominance of the NMW is much less, and there are
substantial and persistent differences between derived and stated rates.

For the LFS, the stated rate appears to take many fewer values than the ASHE data, but there is
much more variation in the derived rate. The derived rate is not used in the calcutdtmfficial
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derived rate is showing unexpected behavidbis might reflect on the accuracy of the total

earnings data.

g KA OK

Although the disparity between the datasets seems random at first glance, some conclusions can be
drawn by considering repeated situations: where the NMW is

1 just below a focus point

1 just abovea focus point

i ata focus point

1 not near any obvious focus points
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Case 1: NMW below but near £1, (2005, 2011)

Figurel0 Comparison of ASHE and LFS just below £1 mark

A line has been added to indicate both the NMW and the nexiditt. For ASHE, peak observations
are at the NMW, with a second similar peak at the £1 mark, and not much in between. For the LFS,
most observations are concentrated at the £1 mark, with a much smaller number at the NMW. The
stated wage effectively onlyas two values, the NMW and the £1 mark. The derived wage shows

more variation when the stated wage is at the NMW, but when the stated is £1 so too is the derived
value.

Ly &dzYYENEZ 6KSy G(GKS baz Aad Of2a$S 0Sthanderdf mm

LFS observations would appear to be misreported. Moreover, they are misreported in such a
consistent way that, if only the LFS data were seen, entirely wrong conclusions could be drawn.
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