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Abstract

Although there is a large literature on the effeataninimum wages on labor market
outcomes (especially wages and employment), thermuch less evidence on their
impact on aspects of firm performance such as tatmfity. Our analysis studies the

profitability impact of minimum wages, exploitinghd changes induced by the
introduction of a national minimum wage to the U&bdr market in 1999 using pre-

policy information on the distribution of wagesitoplement a difference in differences
approach. We report evidence that the introduatibthe minimum wages significantly

raised wages and reduced firm profitability. Thisralso some evidence of bigger falls in
profit margins in industries with relatively highamket power. Our findings are consistent
with a no behavioral response model where wagesgaom minimum wages map into

profit reductions. There is some weak evidence thatlonger-run adjustment may be
through falls in net entry rates.

JEL Keywords Minimum Wage; Profitability; Exit; Entry.

JEL ClassificationJ23; L25.

Corresponding Authordohn Van Reenen; emadilianreenen@Ise.ac.uk

Acknowledgements

This is a significantly revised version of Dracaa®in and Van Reenen (2008). We
would like to thank John Abowd, Josh Angrist, CharBrown, Alan Manning, Steve
Pischke, participants at seminars in the Low Pay@sion, Milan, LSE, the Society of
Labor Economists’ conference in Boston and the Bepat of Work and Pensions
conference at the University of York for a numbérhelpful comments. The editor,
Thomas Lemieux, and three anonymous referees hawven gextremely helpful
discussions of an earlier draft.




l. Introduction

In debates on the economic impact of labor mark&gulation, much work has
focused on minimum wages. Although the textbook petmive labor market model
implies that wage floors raise the wages of the pan and have a negative impact on
employment (Borjas, 2004; Brown, 1999), the emaplrliterature is less clear-cut. Many
studies have rigorously demonstrated that minimuages significantly affect the
structure of wages by increasing the relative wanrjeke low paid (e.g. DiNardo, Fortin
and Lemieux, 1996).However, in spite of the large number of studiespirical
evidence on employment effects is considerably marxed (see the recent
comprehensive review by Neumark and Wascher, 2(&0fne have found the expected
negative impact on employményet others have found no impact or sometimes aven
positive effect of minimum wages on jobs.

In the light of this, it is natural to ask how fisnare able to sustain higher wage
costs induced by the minimum wage. This paper egplthe possibility that firm profit
margins are reduced. A second possibility is thiedd simply pass on higher wage costs
to consumers in the form of price increases. Howetlere is scant evidence on this
score? Indeed, even with some positive price response gfdhe higher wage costs may
not be fully passed on to consumers and the miniwage could eat directly into profit
margins. A third possibility is that minimum wagegy “shock” firms into reducing
managerial slack and improving efficiency. We exaarthis productivity story but do not
find any evidence for it.

Given this discussion, it is surprising that thexelmost a complete absence of
any study directly examining the impact of minimwrages on firm profitability. This is
the focus of this paper. We adopt an identificatsbrategy using variations in wages
induced by the introduction of the national minimurage (NMW) in the UK as a quasi-

experiment to examine the impact of wage floordion profitability. The introduction

! See also Lemieux (2007) for some recent evidemcéhe US and DiNardo and Lemieux (1997) for a
comparison with Canada.

2 See the discussion of time series studies in Br@ilroy and Kohen (1982) and Brown (1999) or @
cross-state panel evidence of Neumark and Was&B8@} and the recent longer run analyses of Neumark
and Nizalova (2007).

® Examples here are Dickens, Manning and Machingl88d Card and Krueger (1994).



occurred in 1999 after the election of the Laboreggoment that ended seventeen years of
Conservative administration. To date there is eweéehat the NMW increased wages for
the low paid, but had little impact on employnteand so this provides a ripe testing
ground for looking at whether profitability changed

Our work doesuncover a significant negative association betwdennational
minimum wage introduction and firm profitability. &/feport evidence showing wages
were significantly raised, and firm profitability as significantly reduced by the
minimum wage introduction. There is also some awgeof bigger falls in margins in
industries with relatively high market power, bt significant effects on employment or
productivity in any sector. Our findings can beeiprreted as consistent with a simple no
behavioral response model where wage gains frommmim wages map into profit
reductions. There is a hint of a selection effadhie longer-run as net entry rates fall in
the most affected industries, but although the ntade of the effect is nontrivial it is
statistically insignificant.

The rest of the paper is structured as followsSéwtion I, we discuss a model of
profit responsiveness to wage changes from whichdemve our empirical strategy.
Section 1l discusses the data and the charactemsaf firms more likely to be affected
by the minimum wage introduction. Section IV givike main results on wage and
profitability effects and tests their robustnessecttdtn V offers some further
investigations using other datasets (care home#)er ooutcomes and sectoral

heterogeneity. Section VI concludes.

Il. Motivation and Modelling Strategy

[I.1. The Scope for Minimum Wages to Impact on iRdoifity
Following Ashenfelter and Smith (1979), considerpmfit-maximizing firm
employing a quantity of labor (L) at wage rate (W3ing other factors at price R and

selling its output at price P. Profits are maximiz¢ I1(W, R,P)given the values of W, R

and P. The derivative of the profit function witlespect to the wage rate

* This was the conclusion of the survey on minimuages and prices by Lemos (2008). For exceptions on
restaurant prices see Aaronson (2001), AaronsonFaexch (2007) and Fougere, Gautier and le Bihan
(2008). The only UK evidence to our knowledge isdat@orth (2009) who finds limited effects on prices.

® See Machin, Manning and Rahman (2003) and St¢2@0¢).



iIsoI1/oW =-L(W, R, P), the negative of the demand for labor. In turre #$econd

derivative isd*TI/OW? = —aL/d W.

In this setting, the introduction of a minimum wa@d#) at a level above that of
the prevailing wage reduces firm profits kM1 =11(W,R,P)-II(M,R, .R)sing a
second-order Taylor series this can be approximaded
1oL
20W
where AW =M —W . The terms on the right-hand side of equationc(jespond to the

1)

AIT O-LAW + (AW)?

“wage bill” (-LAW ) and “labor demand” g—vb(AW)z) effects on profits. Note that

equation (1) can be re-written as:
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wheren :Ta 0.

In a situation of “no behavioral response”, thanasimpact on labor demand, the
. n/ AW 2 ,
second order effect in (2),2 W ), is zero and the fall of profits that would resul

from the imposition of a minimum wage M is equaltb@ proportionate change in the
wage multiplied by the wage bill. In the case dabor demand effect the second term
can offsets this profit loss to the extent thatmBrcan substitute away from low-wage
workers into other factors (e.g. capital).

Equation (2) also serves to illustrate the inversationship between a firm’s
initial wage and the post-policy change in its fisoflt shows that, the lower the initial
wage, then the greater the fall in profits assedawith the imposition of a minimum
wage. The difference-in-difference models we cossith our empirical modelling
strategy (described below) will operationalize tlidsa by defining treatment groups of
more affected firms, and comparison groups of &dfected firms, based on their wages
prior to the policy introduction.

Normalizing profits on sales revenues, S, to defirgrofit margin shows that, for
the no behavioral response model, in a statistezgiession context the coefficient on the



increase in wages caused by the minimum w{aéﬁv/v—jshould simply be equal to the

share of the wage bill in total revenu%kl):

susy=—o ) @

where® =%.
S

More generally, to the extent there is substituaeray from labor, the coefficient
on the wage increase, will be less (in absolute terms) than the (itjtimage bill share
of revenue. Interestingly, we will show that ourgérntal results cannot generally reject
the simple relationship in equation (3).

It is worth noting that this is consistent with thesults in the rather different
context of Abowd’s (1989) study of union wage irases and firm performance. Abowd
estimates a version of equation (2) examining ffeces of unanticipated increases in the
wage bill (“union wealth”) on the present discouhtealue of profits as reflected in
changes in stock market values (“shareholder wdalte also finds that he cannot reject
the simple model where the second order effeatie.ZAbowd interprets this as evidence
for strongly efficient union bargains as he focusasa sample of unionized contracts.
Strongly efficient (implicit) bargaining is also atternative interpretation of our findings
as well®

It is worth focusing on some of the economic issuederlying the adjustment
mechanisms implicit in the second order term ofagignm (1). Obviously, the magnitude

of these mechanisms depend on the elasticity ofather demand curvey. One element

of this will be the degree to which labor is sutagéible for other factors. Another will be

the degree to which the higher wage costs can ggedaon to consumers in the form of
higher prices. For example, under perfect competiprice equals marginal cost so all
the wage costs are reflected in higher prices daisamers. In most oligopoly models, by
contrast, mark-ups will fall as some of the wagaease is born by firms (see Appendix

A). Consequently, in our empirical work, we exgligidistinguish between industries



with different degrees of product market competitass we expect heterogeneity in the
minimum wage effects along this dimension (i.eamyér effect in the less competitive
industries).

The model focuses on the short-run responses wieenumber of firms is fixed,
rather than in the long-run when the number of $ivaries. We believe that the short-
run is still interesting as researchers cannotupe Bow long is the long run (we look up
to three years after the introduction of the mimmwage, so this is reasonably long run).
Since firms that employ low-wage workers may welit éhe market, so the relevant
margin of adjustment will be more exit and lesgyentVe also examine this explicitly in
our empirical analysis

Finally, when the product market is imperfectlymgeetitive there may also be
effects of the minimum wage on profitability in bothe short-run and the long run.
Appendix A in Draca et al (2008) discusses thesealalsoin some detail, but it is
sufficient to note that positive price cost marger® an equilibrium phenomenon in
standard industrial organization models such asr@auor differentiated product
Bertrand. For example, consider a Cournot oligopshere firms have heterogeneous
marginal costs and constant returns to scale. dotimg a minimum wage has a
differential impact on the firm employing more I@killed workers causing this firm to
lose market share and suffer a fall in its pricsteoargin. However, so long as profits do

not fall below the exit threshold it will remain the market with lower profitability.

[1.2. Modelling Strategy

The approach we take to identify minimum wage affen the context of the
above theoretical discussion is in line with thesemg literature that analyzes the impact
of national minimum wages. Typically, we look atgeoup of firms that were more

affected by the NMW introduction than a comparisen of firms® By “more affected”,

® Although we find this explanation less plausibetae minimum wage mainly binds on those firms and
sectors where unions are not present or, if theyae very weak.

" Note that the short-run negative impact on profif§ be larger in competitive labor markets than

monopsonistic labor markets (see Card and Kruet@9b). In the latter model, there is an offsetting
positive effect on profitability when wages increas worker turnover declines.

® See, amongst others, Card’s (1992) analysis @é stariations in low pay incidence to identify the

employment impact of the US federal minimum wage Stewart’s (2002) similar analysis of regional

variations in the UK NMW.



we mean where wages potentially rose by more dubgamposition of the minimum
wage floor. This quasi-experimental setting enahlssto compare what happened to
profitability before and after NMW introduction low wage firms as compared to what
happened to profitability across the same periscafoomparison group of firms whose
wages were not affected as much (or at all) byNl®V introduction.

For ease of exposition, we begin our discussiomadelling by thinking in terms
of a discrete treatment indicator of the minimuege policy for a set of low wage firms
with a pre-policy introduction wage, ¥, beneath the minimum wage threshold M. A
treatment indicator variable can be defined as T forlbelow minimum wage firms
(where W < M) and T = 0 for a set of firms whose pre-polisyage exceeds the
threshold’

We can evaluate the impact of minimum wages on fpnofitability by
comparing what happens before and after minimumewagroduction across these
treatment and control firms. For this procedurédovalid, we first need to establish that
our choice of affected firms behave as we would eekpin response to NMW
introduction. The expected response would be tlzfes rise by more in the T = 1 firms
before and after introduction as compared to tkedIfirms.

A difference-in-difference estimate of the wage aup of the NMW
IS (W mmwes = Wintw=o) =~ (Winmve = Winmw=o) » Where w = In(W), NMW is a dummy
variable equal to 1 for time periods when the NM\&swn place (and O for pre-policy
periods) and a bar denotes a mean. For exarplg,,., is the mean In(wage) for the

treatment group in the post-policy period. Thisfaténce-in-difference estimate is just
the simple difference in means unconditional orepttharacteristics of firms. It can
easily be placed into a regression context. If T for firms with a pre-policy In(wage),
wi 1, less than the In(minimum wage), mwand O otherwise, we can enter the indicator
function I(w 1< mw) into a In(wage) equation for firm i in year tfalows:

Wy = o+ B X+ 8, Y+ 0w, <mw,) +y [l(w  <mw )*NMW ]+ ¢, (4)
where X is a set of control variables, Y denoteetof year effects (hence a linear term

in NMW; does not enter the equation since it is absoni@dtihe time dummies) ardi

° We also consider various continuous measure®afrtrent intensity discussed below.



is a random error. Here the regression correctdreince-in-difference estimate of the
impact of NMW introduction on the In(wage) is thstimated coefficient on the low
wage treatment dummy in the periods when the NMW waperationy;.

After ascertaining whether the NMW impacts on vagethe expected manner
we move on to consider whether profitability waseeted differentially between the
treatment group firms (T = 1) and comparison grdums (T = 0). We look at
unconditional and conditional difference-in-diffape estimates in an analogous way to
the wage effects. Thus, we can estimate the unitomal difference-in-difference in

profit margins, defined as the ratio of profits tocales II/S, as

{[EJEW:JFQEW:J{@;;iv:l[nsjg;ivzo} and the conditional difference-in-differenag;,

from the regression model:

5
(%j - az + BZZit+ 62Yt+ e2|(Wi,t-l<mW t) + \VZ[I(W i,t-l<mW t)*NMW] te 2it ( )
it

where the controls are natvand &, is the error term.

If we compare the econometric models (4) and (3héoeconomic models of (1)
through (3), we see immediately that the no behral/i@sponse model corresponds to a
restriction on the coefficients in equations (49l #b), i.e.

v, =-0y, (6)
We present formal tests of this restriction in ¢énepirical section.

The main issue that arises with any non-experinhemtaluation of treatment
effects is, of course, whether the comparison gaustitutes a valid counterfactual. The
key conditions are that there are common trendsstatile composition of the two groups
(see Blundell, Costa-Dias, Meghir and Van Reend@4p Much of our robustness
analysis below focuses on whether these two camditiare met: for example, by
examining pre-policy trends and carrying out pseexjoeriments (or falsification tests)
in the pre-policy period.



1ll. Data
[1l.1 Basic Description of FAME Data

Accounting regulations in the UK require privatarfs (i.e. those unlisted on the
stock market) to publicly report significantly moaecounting information than their US
counterparts. For example, even publicly quoteddiin the US do not have to give total
employment and wage bills whereas this is requiinetie UK° Accounting information
on UK companies is stored centrally in Companiesiddo It is organised into electronic
databases and sold commercially by private sedcta groviders such as Bureau Van
Dijk from whom we obtained the FAME (Financial Agsis Made Easy) databaSe.

The great advantage of this data is that is cow@nsich wider range of companies
than is standard in firm level analyses and, irtipaar, it includes firms who are not
listed on the stock market. This means we are @blaclude many of the smaller and
medium sized firms that may be disproportionatéfgced by the NMW. Furthermore,
the data also covers non-manufacturing firms wheany low wage workers are
employed. By contrast, plant level databases inKeand US typically cover only the
manufacturing sectdfand do not have as clear a measure of profitataitexists in the
(audited) company accounts. However, UK accountemulations do have reporting
exemptions for some variables for the smaller fisaour analysis is confined to a sub-
sample who do report the required information.

Since FAME contains annual accounting informatiae, have firms reporting
accounts with different year-end dates. Since th®\Rwas introduced on April*11999,
we therefore consider the sub-set of firms who rejpeir end of year accounts on March
31% of each year (these are firms who report in the flsiéincial year). The accounting

period for these firms will match exactly the periftor which the NMW was in force.

1% The lack of publicly available information on paie sector firms and on average remuneration may be
reason for the absence of US studies in this area.

1 FAME is the UK part of BVD's AMADEUS dataset of Eapean company accounts used by many
authors (e.g. Bloom and Van Reenen, 2007).

2 The Annual Business Inquiry (ABI) database doesecmon-production sectors, but this database tis no
available until the late 1990s. The US LongitudiRakearch Database (LRD) only covers manufacturing.
3 These firms will tend to be larger than averagethas very smallest firms have the least stringent
reporting requirements.



Around twenty-one percent of firms in FAME who habe accounting data we require
report on this day, which corresponds to the enti@tax year in the UK?

We use data on profits before interest, tax andredéqtion from the FAME
database and model profitability in terms of thefiprto sales ratio. There is a long
tradition in firm-level profitability studies to esthis measure, as it is probably the best
approximation available in firm-level accounts datgrice-cost margins. To allow for

capital intensity differences we also control fiomf:specific capital to sales rattb.

[11.2. Other Data

We have also matched in industry-level variablegregated up from the Labor
Force Survey (similar to the US CPS). These agel as control variables in the analysis
and include (at the three-digit industry level) fireportion of (a) part-time workers, (b)
female workers and (c) union members. We also dekkills proxied by the proportion
of all workers who have college degrees in a paldrcregion by two-digit industry cell.
The control variables in the regression models atstude a set of region, one-digit
industry and time dummies. Exact variable defim&icare given in the Data Appendix.
Appendix Table B1 shows the characteristics oftteatment and comparison groups for
each modet!

Finally, the magnitude of the minimum wage incrsaseer our “Policy On”
period should be clarified. This period lasts frévpril 1st 1999 until March 312002
(the end of our sample). Along with the introduntiof the minimum wage, there were

1 If we estimated our basic models on the whole FAKHEple irrespective of reporting month we
obtained very much the same pattern of resultsuasbasic findings in Table 2 below. The estimated
effects were a little smaller in magnitude, mogely because of attenuation towards zero owing to
measurement error in defining treatment.

!> For example, see Machin and Van Reenen (1993)Stamte (2004). Although there are many reasons
why accounting and economic profits may divergei{er and McGowan, 1983), there is much evidence
that they are on average highly positively coredatThe relationship between the profit-sales ratid
price-cost margins will also break down if there aot constant returns to scale. In this case raking

for capital intensity is important in allowing fdifferential fixed costs across firms and that tsatvwe do
empirically in the regression-corrected differentdifference estimates.

18 We also checked that dropping the capital saléis did not change the results as some of the effec
the NMW may have come from firms substituting awlaym more expensive labor towards capital
equipment.

" Interestingly the profitability of low wage firnis higher at the median and mean than comparismmpgr
firms. This is not true for firms as a whole whéhmere is a positive correlation between averagpe fiages
and profits per worker (e.g. Van Reenen, 1996} Itecause we are focusing on the lower part ofvdoge
distribution that this correlation breaks down.



two upratings of the minimum during this time. Timst occurred in October 2000 and
saw the minimum wage rise by 10p to £3.70. Thersgegprating a year later was more
substantial taking the minimum up to £4.10. Togethese upratings constitute a 13.9%
increase in the minimum between 1999 and 2803mall cell sizes prevent us from

estimating separate models for the 2000 and 20€dtings*®

[11.3. Defining Treatment and Comparison Groups

FAME has a total remuneration figure that can hedeéd by the total number of
employees to calculate an average WadEhis creates a challenge in terms of defining
our treatment and comparison groups since any gigeal of average wages is, in
principle, compatible with a range of different it-firm wage distributions. This makes
it hard to measure accurately how exposed eachisfiomst structures are to the wage
shock brought about by the minimum wage. For examahy continuous measure of
treatment intensity based on the firm average isgevitably coarse.

We have used information from FAME, the Labor Fogevey (LFS) and the
Workplace Employment Relations (WERS) to both catstand validate our treatment
group indicators. Specifically, the main result® @verage firm wages from FAME to
define our treatment and comparison groups, butise use LFS information for the
industry level analysis of entry and exit. We usthin-establishment information from
matched worker-establishment data in WERS to cendide association between low
pay incidence and average wages to assess thé\effexss of this empirical stratedy.

To investigate the impact of the minimum wage weehdefined our treatment
group, T, based upon average remuneration infoomdétom FAME. For our main initial
analysis we define T = 1 for firms with average ve@ration of less than £12,000 in the

accounting year prior to minimum wage introducti6fow wage firm”).?*> Average

18 By contrast, the consumer price index grew by 663%r the same period.

19 For example, less than 9% of firms report annuatlySeptember 30(i.e. the 12 months immediately
before the October upratings).

% |n almost all firms in the data we use, employhrefiers to average employment over the accounting
period. Firms can report employment at the accagniear or the average over the year, but the
overwhelming number of our firms report averagegleyment.

2L Unfortunately, direct linking of data of WERS amAME is not possible due to confidentiality
restrictions.

2 |n earlier versions of this paper we also combitiesilow wage firm information with industry-region
“cell” data on the proportion of workers beneath thinimum wage in the year before it came in. Using

10



remuneration in the treatment group for this thoéshs £8,400 which, after allowing for
a deduction for non-wage costs (such as employawoll tax, pension contributions,
etc), is equivalent to a £3.90 hourly wage for latfime worker and is close to the NMW
(introduced at £3.60 per hour). For our researaipgaes, the key issue is that the wages
of firms beneath the threshold we choose have rafsignt wage boost from the NMW
relative to higher wage firms and we consider thidetail in our analysis. One aspect of
this is that we have extensively experimented vt threshold cut-off and we discuss
this in detail below. In the analysis presenteaWwele also look at associations with the
pre-policy average wage in the firm. This givesoatmuous indicator that we can use to
compare with the binary treatment variables bagemhbeing beneath a particular wage
threshold.

[11.4 The Usefulness of Average Wages to Definatiirent

How accurate are these treatment group definitiangdentifying firms most
affected firms by the minimum wage regulation? Thisges on how segregated low-
wage workers are between firms. Our threshold-bdsédition will be more effective if
sub-minimum wage employees are concentrated ircpkat firms at the lower end of the
wage distribution.

To assess the usefulness of the approach we adopbok at segregation and
wages in the 1998 cross-section of the British \Wlae Employment Relations Survey
(WERSY?3. This contains matched worker and establishmetat ttiat allows us to look at
within-workplace wage distributions and explore #ssociation between average wages
and the intensity of low-wage workers. For 26,5%a8%kers in 1,782 WERS workplaces
we computed the proportion of workers paid less tBa.60 per hour (the value of the
minimum wage when introduced in 1999) and the ayeteourly wage in the workplace.
There is a strong, negative association between tivee variables (a correlation
coefficient of -0.61, p-value < 0.001). In Figurevé plot the proportion of workers paid

LFS data, we defined a low wage industry-regiohi€ehore than 10% of workerg the given firm’s two-
digit industry by region cell in the pre-policy et are paid below the minimum wage. In practids th
made little difference to the overall pattern adukts and so we do not report this material (seec®et al,
2008, for all the results).

11



at or below the minimum wage against the establgtiin average annual wage. This
proportion of minimum wage workers tapers off rdyidfter an average annual wage of
£10,000, supporting the idea that exposure to timmmm wage can be proxied by using
an average wage threshold that is around this.lé¥elrkplaces with average annual
wages of £12,000 or less (our main threshold dafinhe treatment group) contain 87%
of all minimum wage workers. These patterns giv@egupport to our idea that “at risk”

group of minimum wage workers are concentratedring that pay low average wages.

IV. Main Results

IV.1. Changes in Wages Before and After the Inttddo of the National Minimum
Wage

It is important to see whether we are able to olesarclear change or “twist” in
the firm average wage distribution as the minimuage was introduced. To consider
this, we started our analysis by calculating thange in average wages in the year
immediately before and immediately after NMW intnoton for every firm at each
percentile of the pre-policy firm wage distributidhthe firms in the FAME data exhibit
some of the low pay patterns outlined above for VBERe minimum wage introduction
should raise average firm wages by more in low wages. Thus, we would expect there
to be larger changes in firm wages for the lowestentiles of the distribution.

The results given in Figure 2 very clearly confitms hypothesis. In the post-
NMW introduction year from April 1 1999 to March 32000 (labelled “1999-2000
Change”, and denoted by the solid line), the wdtgnge tapers off steadily beyond the
lowest decile of the firm average wage distributiafter the 13' percentile, firms appear
to have had a similar increase in nominal wagesrafind 5.6%. Importantly, there is no
evidence of much faster wage growth for the bottdetile in the pre-policy year
(labelled “1998-1999 Change”, and denoted by thigeddine). In fact, wage growth in
the bottom thirteen percentiles was on average 2r6%he 1998-1999 financial year
compared to 9.9% in the following year. A spikeéen for the bottom few percentiles of

the wage distribution in both years, which is cetesit with the notion of some transitory

3 WERS is a stratified random sample of British kisdments and has been conducted in several waves
since 1980. It has been extensively used by ecaterand industrial relations experts to study @eawf
issues. Culley et al. (1999) give details of thevey

12



measurement error at the low end of the wage digtan generating mean reversion in
both periods. Reassuringly, the general picturlovied a similar pattern to that found for
individual-level wage data (Dickens and Manning)£20and again provides encouraging
evidence that our definition of the treatment graupseful.

It is critical that we identify wage effects fromnet treatment group definitions, so
that our analysis of profitability consequencesvaidated by the minimum wage
introduction having a bigger ‘bite’ on low wagenfis. To make this a tighter definition
we have also defined the comparison group to bsetlioms with average wages above
the £12,000 treatment threshold, but less than0P20(the median firm wage) by
removing any firms with above £20,000 average wdiges the main analysis. We do so
since these firms are quite different in termshafit characteristics and therefore subject
to different unobservable trends from the treatnggntip. We are careful to test for the

sensitivity of the results to definitions of thekeesholds.

IV.2. Firm-Level Estimates: Wages and Profitability

The upper panel of Table 1 presents unconditidifdrence-in-differences in the
mean In(wage) for the discrete categorization edtinent and comparison groups, for the
three years before and after NMW introductidnlt is evident that wages rose
significantly faster amongst the low wage firms whie minimum wage became
operational. Wage growth across the pre- and pMiN\three year time period was
higher at 22.9 log points in the low initial wageogp (T = 1) as compared to wage
growth of 11.8 log points in the higher initial weagroup (T = 0). The difference-in-
difference of 11 percent is strongly significantsiatistical terms. This is consistent with
the hypothesis that the NMW significantly increasexbes for low wage firms.

An analogous set of descriptive results is presefdr firm profitability in Panel
B of Table 1. It is clear that, whilst profit mangi fell by 0.039 between the pre- and
post-NMW periods in the pre-NMW low wage firms, yhenly fell by 0.012 in the pre-
NMW higher wage firms. Thus, there is a negativifed@nce-in-difference of -0.027.

4 Note that we are looking across the six finangesrs from April 1 1996 to March 31 2002 (threergea
before the policy and three years afterwards).ijufe 2, we simply looked one year before and after
policy introduction.

13



This difference is statistically significant andgeeliminary evidence that profit margins
were squeezed in firms that were “at risk” from ttiieoduction of the minimum wage.

Comparing these results with the simple modelSéation I, we find that no
behavioral response model does surprisingly wedinyy the average wage bill to sales
ratio of 0.27 (see Table B1), the implied changemffit margins using the estimated
wage gains in Table 1 and equation (3) is -0.0360(£11*0.27). This is only slightly
above the empirically estimated profitability retian of -0.027 in Table 1, suggesting
only minor offsetting adjustments (the second-otdem in equation (2)). Below, we will
see that this conclusion broadly holds up to mm@rous econometric testing.

Table 2 reports results from statistical differemncelifference wage and
profitability regressions that additionally contfol firm and industry characteristics. The
upper panel (A) of the Table shows results forkimary low wage firm indicator, whilst
the lower panel (B) uses a continuous measurendigative of the pre-policy average
wage (reporting the negative so as to have signsoefficients that are consistently
defined with the low wage dummy). The basic pattrnesults from the unconditional
models of Table 1 are confirmed in these condili@pecifications. For the binary
indicator in the upper panel, the estimated effehtsv a 9.4 percentage point increase in
wages and a 2.9 percentage point decrease ingitif (similar to Table 1). The same
pattern of results is observed for the (negativetha) continuous pre-NMW wage,
reported in panel B. There is a significant posittonnection between wage growth and
the negative of the pre-NMW wage and a significa@gative association with
profitability. When compared to average profitstive low-wage firms in the pre-policy
period, the results for the binary low-wage firmdebimply a sizable 22.7 per cent (-
0.029/0.128) fall in profit margins. The P-valugem F-tests of the no behavioral
response model are at the bottom of each panehgait indicate that we cannot reject

the simple model underlying equation (3).

IV.3. Further Probing of the Baseline Results

There are many reasons to probe these baselimiésresore deeply. The first, and
obvious, reason is to judge the sensitivity of definition of pre-policy low wages.
Because we do not have data on the individual werkéthin our FAME firms, we rely

14



on pre-policy low wage status as being a functibthe average wage in the firm. This is
less than ideal, even though we have (at leasiafigytvalidated its use above with the
WERS data, and it is important to study whetherrésellts are robust to alternative ways
of defining the threshold between treatment andpaotaon groups.

We therefore re-estimated the models in Tabler2afoange of different wage
thresholds, running from an average wage of £100Q81,000 intervals up to £15,000.
The results are reassuring in that they all eshldi significant NMW effect of reducing
profit margins, with magnitude of the impact vaxyiand becoming slightly larger (in
absolute terms) for lower thresholds as we woulgkeek (so there is a bigger impact on
the very low wage firmsj>

A second possible concern is that our resultsian@ly picking up a relationship
between changes in profit margins and initial loage status that exists, but has nothing
to do with the NMW introduction. We have thus lodkat estimates, structured in the
same way, from periodseforethe NMW was introduced. One such ‘pseudo experimen
or falsification test are reported in Table 3 where examine an imaginary introduction
of the NMW on April ' 1996 (instead of April 1999) and repeat our arialg$ wage
and profitability changes. Table 3 very much rein&s the results reported to date, as we
are unable to find any difference in margins betwkmv and high wage firms in the
period when the policy was not in place. This iggistent with the NMW introduction
being the factor that caused margins to fall in leage firms.

A related issue is the possibility of pre-samplentts (possibly due to mean
reversion) in the wage model. If initially low wagems had lower than average
profitability growth even in the absence of theipplthis would be conflated with the
causal effect of the NMW impact on profits. Thedmrice from Table 3 suggested that
there is no trend for wages or profitability in tpee-policy period. Nevertheless, we
investigated this issue in more detail by estintatime profits model of Table 2 with a
rolling threshold from £10,000 to £15,000 for bdke policy and pseudo-experiment
periods. That is, we estimate the model for thrieshat each £100 interval in this range

and plot the coefficients (see Figure 3). In thdéigyeon period there is a consistently

% The profitability impacts for the different T = thresholds were: -0.029 (0.014) for £10,000; -0.027
(0.013) for £11,000 ; -0.029 (0.012) for £12,0000,024 (0.010) for £13,000; and -0.014 (0.009) for
£14,000.
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negative effect of around 2-3% no matter how wendtiae exact profit threshold. By
contrast, in the pre-policy period there is essdigta zero effect with the point estimates
actually positive and around 1%.

Draca et al (2008) report a number of further robess tests. First, a statistical
matching technique by trimming the sample accordmghe propensity scores of the
treatment and comparison groups did not affectphieern of result$® As discussed
earlier our sample seems well chosen with relatifelv observations needing to be
trimmed to ensure common support. More importanltlg, estimated effect of the policy
on wages and profitability are significant and $amto those in the baseline Low Wage
Firm specificatiorf” Second, we included a full set of three-digit isly time trends.
Although this is a strong test, the profitabilitffeet was almost identical when these
industry time trends were included with an estinwited.032 (0.015).

V. Further Investigation of the Minimum Wage Effect

The baseline results of Section IV show very cle#inat low wage firms in the
FAME data experienced faster wage growth couplett ¥alling profit margins before
and after the introduction of the UK National Minim Wage. The results also seem
consistent with the no behavioral response themletnodel introduced in Section I
above. The model has a number of other salientifestthat we explore more fully in this
Section, in an attempt to understand the effeanmimum wages on firm profitability

and mechanisms that underpin the negative effadbaseline results have uncovered.

6 The basic method used is that of Heckman, Ichinamd Todd (1997) where propensity scores are
estimated and the sample then trimmed to excludelypmatched observations without common support.
To generate the propensity scores, we used a praddel that included all the control variables uged
Table 2. We trimmed at thé'percentile of the treatment group and th8 pércentile.

" Few observations are lost under propensity scaehing because the comparison group is already
chosen to be of relatively low wage firms (unde®£®0 average annual wages). If we had used tlire ent
FAME sample (including firms with average wagesowér £20,000) we would have had to lose the vast
majority of the sample to ensure that the compargoup had common support with the treatment group
Results are not presented for the pre-policy awer@age since that is a continuous variable. If, @,

the specification including that variable was estied on the trimmed sample from columns (2) orth®)
produced very similar results to the baseline et of Table 2.
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V.1. Minimum Wages and Profitability in UK Resiti@nCare Homes

In this sub-section we look at the wage and proility effects of the minimum
wage in a rather different context, UK residentale home&® There are three reasons to
focus on care homes to juxtapose with the FAME Iteskirst, it is a very low wage
sector so offers a good testing ground for studymigmum wage effects on profitability
and other economic outcom@sSecond, the sector is price regulated so one ®f th
margins of adjustment (passing on higher wage dostsigher prices) is constrained.
Finally, we have individual level data so can olseethe entire within-firm wage
distribution in this exercise, something we coutd do in the FAME dataset.

The more sophisticated definition of treatment weeable to use is the initial firm
wage gap relative to the minimum, namely the propoal increase in a firm’s wage bill
required to bring all of its workers up to the mmim wage. This variable, GAP, is
defined as:

> h;max(W™ -W ) (7)
—

GAP =

I lzhjivvji

whereh; is the weekly hours worked by workgin firm i, W is the hourly wage of

workerj in firm i, andV\/,-imin is the minimum wage relevant for workan firm i .

For care homes, we do not have accounting datasartie profit variable we
study is a derived one based on total revenuegdesscosts. Total revenue of each home
is measured directly as the product of the numlbdveds, the home-specific average
price of beds and the home occupancy rate. Totstiscare calculated by dividing the
total firm wage bill by the share of labor in todsts™® Home profitability is then

defined as the ratio of profits to revenue.

% To date these data have mostly been used forestadiminimum wage effects on wages and jobs (e.g.
Machin, Manning and Rahman, 2003), but see alschiieend Manning’'s (2004) test of competitive labor
market theory.

29 prior to the minimum wage introduction in April 1®8@verage hourly wages were very low in the sector
(at around £4 per hour). On average, 32.2% of werkere paid below the incoming minimum wage with
this figure falling to 0.4% after the introductiofithe policy.

% Total sales and profits are not reported direittlghe care homes data. We calculated them from the
underlying home-specific components. Salgsg calculated as Occupancy Proportion* NumbeBeds *
Average Price (all reported in the survey). The evailj (WB) and the share of labor in total coss$1{ARE

are also reported directly in the data. We can ttaculate total cost§ C) as the ratio of the wage bill to
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We therefore estimate the following care homesifipation:

. ®)
A g =Nt anAPi,t—l +n,Z it i
it

whereg;; is the equation error. Under the no behaviorglaase model the coefficient on

GAP (n,) should be equal to the wage bill share of revenue

Table 4 presents estimates of home-level wage ehand profitability change
equations for the period surrounding NMW introdant(1998-99). The upper panel (A)
focuses on wages, and presents results showingvigas clearly rose by more in homes
with a larger pre-NMW wage gaphe lower panel (B) shows profitability estimates,
where the coefficient on the pre-NMW wage gap \@eas estimated to be negative and
significant. In the column (2) specification witlrdrols the coefficient is -0.492. Thus
there is clear evidence of profitability falls irorhes that were more affected by the
minimum wage introduction. This very much corrades the FAME findings of the
previous section.

There was also some evidence that wages rose imdies pre-policy period
(1992-93) in homes with a bigger initial wage gapNevertheless, the relationship is
much weaker in the earlier period so the trendstdpiestimate is statistically significant
and large in magnitude (at 0.678). Under the noabienal response model, the
coefficient on the initial wage gap measure shaddal the share of the wage bill in
sales. The (trend adjusted) point estimate on thgewgap term in the profitability
equation turns out to be -0.396 for the model wihtrols (and -0.343 for the no controls
specification), which in absolute terms is veryseldo the wage bill to sales ratio in our
sample of care homes (0.398). Hence, like the FAMS&LUIts the magnitude of the
estimated impact in care homes is very much inwite what we would expect from the

simple no behavioral response model.

the labor shareWB/SHARIE Profits are then simply sales less total cdSts TQ. Profitability is the ratio

of profits to sales,§ - TQ/S.

31 We define a counterfactual minimum wage at theespercentile of the wage distribution as the real
1999 minimum, so we can comput&aAP measure for the earlier pre-policy time periodtNihat this is
the only previous wage change information thattexis the data was not collected in other (noctiele)
years.
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V.2. Sectoral Heterogeneity: Industries With Higldd.ow Market Power

As noted in Section II, a condition for the existenof long-run effects of
minimum wages on profitability is that there is sonegree of imperfect competition in
the product market. To examine this idea in Tableessplit industries into “high” and
“low” competition industries based on a proxy foetLerner Index (constructed as in
Aghion et al, 2005). Consistent with the idea opeérfect competition, the effects of the
NMW policy on profitability were stronger in thesi® competitive sectors (defined as
those with above the median value of three-digiustry Lerner index). Table 5 shows
that the impact of the policy on wages was notiferént (10.9% vs. 8.1%). By contrast,
the effect of the minimum wage on profitability wasnost two and a half times as large
in the less competitive industries as in the marmpetitive sectors (as well as being
significant only in the more competitive sectors).

Under perfect competition, an industry facing a omn increase in marginal
costs will pass on the higher wage costs in the fof higher prices to consumers. In less
competitive sectors, however, firms will generaljjust by reducing their profit margins,
rather than just through prices. Therefore, thel@wte in Table 5 is consistent with the
idea that the strongest effects of the NMW on pability will be in the less competitive
sectors.

V.3. Effects of Minimum Wage on Other Outcomes:|&mpent, Productivity, Exit and
Entry

We also examined the effect of the NMW policy ohestfirm outcomes in the
lower part of Table 5, again split by high and lovarket power sectors. We do not find
any significant negative effects on employment,sistent with some of the minimum
wage literature (e.g. Card and Krueger, 1994). Tgresence of no significant
employment effect is also consistent with our tedtthe no behavioral response model.
Similarly, there does not appear to be any effdcthe policy introduction on labor
productivity (as predicted by the "shock" theory).
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The FAME database identifies four categories ottive firms, namely firms that
are dissolved, liquidated, in receivership or cutlse non-trading®® Hence, we have
defined all firms in these categories as “exitifighs. We examine three year death rates
for a cohort alive April 1st 1999 (i.e. did theyiteRy March 31st 2002) compared to a
cohort alive on April 1st 1996 (i.e. did they ekl 1999). In the final row of Table 5
there is no evidence of any faster increase in mt#s in initially low wage firms
following the minimum wage introduction either inetwhole sample or in sub-sectors.
The same is true in models of the probability afsdre of care homes (see Machin and
Wilson, 2004).

There are two possible problems with this firm-learalysis of exit. First, we
ignore the possible entry-deterring effect of th@imum wage may, and second, there
may be pre-policy trendS. Table 6 takes both of these into account. Obviguske
cannot implement this at the firm level, as ensaid not have a pre-policy wage for the
entrants. However, we can examine an alternatitesdacontaining all entrants and exits
in each three-digit sector (from the Departmentmide and Industry’s VAT Registration
Databasej?

The three Panels of Table 6 show one-year enteg raine-year exit rates and the
difference between the two (“net entry”) three-tligidustries. Column (1) shows
estimated coefficients on a pre-NMW low pay projortin the period surrounding
NMW introduction. Column (2) does the equivalenpesiment for an imaginary policy
(as in Table 3) introduced in 1996 and column (@&spnts the trend-adjusted difference
in differences. Although the first row shows thatrg rates appear to perversely increase
for low wage firms after the minimum wage, thereesi@ppear to be some positive pre-
policy trend in column (2) suggesting a negatieatiadjusted effect of the NMW policy
on entry. Similarly, trend adjusted exit rates Bnel B are 1.5 percentage points higher
after the minimum wage was introduced. The final rshows that trend-adjusted net
entry rates had fallen by about 5.1 percentagetpaimnthe low wage industries after the

%2 50 exits by takeover ar®t coded to be unity in this definition as takeovexsy be regarded as a sign of
success rather than failure. Re-defining the depetndariable to be unity if the exit is to a takendoes
not change the qualitative nature of the results.

% Running the pseudo-policy experiment of Table Bega coefficient on the policy variable of 0.021twi

a standard error of 0.106 for employment and OWiTtT a standard error of (0.053) for productivity.

20



NMW introduction This effect is large in magnitudayt not statistically significant.
These results do hint that in the long-run a maagiadjustment may be in the dimension
of lower rates of net entry into the sectors mdfgcted by the NMW There is little
within firm change, but the margin of adjustmentyrba through the long-run number of

firms.

VI. Conclusions

This paper considers a very under-studied resequestion on the economic
impact of minimum wages by looking at empirical nentions between minimum wage
legislation and firm profitability. Using the quaskperiment of the introduction of a
national minimum wage to the UK labor market in 999ve utilise pre-policy
information on the distribution of wages to constrtreatment and comparison groups
and implement a difference in differences appro&¢a.report evidence showing wages
were significantly raised, and firm profitability as significantly reduced by the
minimum wage introduction. There is also some ewigeof bigger falls in margins in
industries with relatively high market power, but effects on firm employment or
productivity. Somewhat surprisingly, our findingseaconsistent with a simple "no
behavioral response” model where wage gains fromnmim wages map into profit
reductions. There is a hint that the long-run adjent may be through lower rates of net
entry.

There are, of course, a number of caveats to sultee It would have been useful
to have data on prices and quality to see if threag also have adjusted in response to
minimum wages® It would also be useful to have more informationtbe within firm
distribution of workers in other sectors besidae® deomes. A fuller integration of theory
and empirical work in the context of imperfect catipon in both product and labor
markets is another fruitful research area for tieire. Overall, though given the total
sparsity of evidence of the impact of minimum wdbpors on firm profitability, we

3 Unlike the firm data, we cannot distinguish betaegit due to takeover and exit due to bankrupties (
focus of Table 7). Appendix table B2 describes s&mefeatures of these data.

% Our further indications indicated that there weriaimal differences in entry and exit rates betwiigh
and low market power industries. For example, wait by market power the corresponding estimates f
column (1), Panel (A) in Table 6 were 0.025 (0.0@2)high and 0.019 (0.020) for low.
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believe this study is an important contribution Kog at the impact of labor market
regulation orfirms as well as the more developed and extensive esdlease that exists

studying the impact on individuals.

% Although there is no evidence for these effestthe care homes sector, as it is heavily reguléted
Machin, Manning and Rahman, 2003).
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FIGURE 1: VALIDATION OF AVERAGE WAGE DATA
(COMPARISON OF PROPORTION OF LOW WAGE WORKERS AND
ESTABLISHMENT AVERAGE WAGES, WERS 1998)

0 | Average Average
| Wage= Wage=
£12,000 £20,000

2 3 4

Proportion (%) Min Wage Workers

A

loiwest 25th median 75th highest

Treatment Group Comparison Group

Source: Workplace Emploves Relations Dataset 1998 MWarker-level Survey)

Notes:-

1). These figures are derived from the worker-distatment data (23,319 workers in 1,782 workpladesh the 1998
Workplace Employee Relations Survey (WERS). Thaig-ahows the proportion of workers paid below ithiaimum
wage (£3.60 per hour) in the establishment. Thais-ahows the average annual wage at the workplHgis. is
divided into bins for of five percentiles from lostgleft) to highest (right) - a total of twentynisi

2). We mark the relevant thresholds for our analysth vertical lines. The £12,000 line represéh&smain treatment
group threshold used in our analysis of the FAMEad@he £20,000 line is the cut-off for the uppeuid of the
comparison group used in the FAME analysis.
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FIGURE 2: CHANGE IN LN(AVERAGE WAGE) BY PERCENTILE IN THE
FINANCIAL YEAR BEFORE AND AFTER NMW INTRODUCTION
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Notes:-

1). The data is taken from the FAME database ofigany accounts. The horizontal axis indicates the
percentile in the firm wage distribution for a givérm in the initial period, the pre-policy finaiat¢ year up

to March 3% 1999. The vertical axis shows the proportionai@nge in average firm wages (between the
pre-policy financial year and the post policy fioai year) for each firm ranked by where it begarhe
wage distribution.

2). Pre-Policy is defined as the financial yearilpt 1998 to March 311999; Policy On is defined as the
financial year April 1999 to March 312000.

3) We show the threshold for the treatment groupbdiched vertical lines. In the baseline spedifices
firms with average wages below £12,000 (the 13tltqugile) are in the treatment group and firms with
average wages between £20,000 (the median) an@@are in the control group.
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FIGURE 3 VARYING TREATMENT EFFECT COEFFICIENTS IN F AME
DIFFERENCE-IN-DIFFERENCE PROFITABILITY MODELS
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Notes:-

1). Data taken from is the FAME database of commatpunts. The baseline models are as per Pre-NMW
Low Wage Model in Tables 2 (Policy On period) arable 3 (Pre-Policy period). .

2). The vertical axis shows the estimated treatraffatts. The horizontal axis shows thresholdssaitted

in units of £100 to define treatment group (T=1fiems with pre-policy wages of under the threshaial
comparison group with firms with average wages awer threshold and under £20,000. The baseline
model is then re-defined and re-estimated usingusfzessive treatment group wage thresholds between
£10,000 and £15,000.

3). The Policy On sample period covers the sixrfial years from April 1996 to March 312002,
NMW introduction on April  1999. The Pre-Policy (pseudo-experiment) periotethe six financial
years April 1993 to March 311999, with an ‘imaginary’ NMW introduction on Apti® 1996.
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TABLE 1: CHANGES IN FIRM AVERAGE WAGES AND PROFITAB ILITY BEFORE
AND AFTER THE INTRODUCTION OF THE NATIONAL MINIMUM  WAGE

(1) (2) (3)

Pre-NMW Post-NMW Difference
Introduction  Introduction

A. In(Average Wage), InW

Pre-NMW Low Wage Firm, T=1 2.149 2.378 0.229

Pre-NMW Not Low Wage Firm, T=0 2.775 2.893 0.118

Difference-in-Difference 0.1171***
(0.029)

B. Profit Margin, TI/S

Pre-NMW Low Wage Firm, T=1 0.128 0.089 -0.039
Pre-NMW Not Low Wage Firm, T=0 0.070 0.058 -0.012
Difference-in-Difference -0.027**

(0.014)
Notes:-

1). Pre-NMW corresponds to the three financial gefpril 1% 1996-March 31 1999 and Post-NMW to the
three financial years April®11999-March 31 2002.

2). T = 1 indicates the treatment Group and T=dicates the comparison group. Pre-NMW Low Wage Firm
— the treatment group is defined as firms with @e@rage wage equal to or below £12,000 per annuthein
pre-policy financial year up to March 31999; the comparison group is defined as firm$ aiterage wages
between £12,000 and £20,000 in the pre-policy fifgryear up to March 311999.

3). Standard errors in parentheses are clusteréichiband sample size is 4,112 (there are 951 firms
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TABLE 2: WAGES AND PROFITABILITY BEFORE AND AFTER 1T NTRODUCTION
OF THE NATIONAL MINIMUM WAGE (NMW), 1997-2002

Period Before and After NMW Introduction, 1997-
2002, (N=4,112)

Change in In(Average Change inGross Profit

Wage)AInW Margin, A(I/S)
A. Treatment = Low Wage Firm
Pre-NMW Low Wage Firm 0.090*** -0.029**
(0.026) (0.012)
Test of no behavioral response P-value = 0.663
B. Treatment = - Pre-Policy In(W)
- Pre-NMW In(W) 0.188*** -0.032**
(0.033) (0.015)
Test of no behavioral response P-value = 0.144

Notes:-

1). Coefficients estimated by Ordinary Least Sqsianred standard errors in parentheses below areieds
by firm (there are 951 firms).

2). The Pre-NMW period covers the three pre-pdiiogincial years April 1 1996-March 31 1999 and the
Post-NMW period the three financial years Apfil 1999—March 3% 2002. Low Wage Firm Pre-NMW -
treatment group is defined as firms with an averagge equal to or below £12,000 per annum in tee pr
policy financial year up to March 311999; the comparison group is defined as firmé \aiterage wages
between £12,000 and £20,000. Pre-NMW In(W) - ingisahat we use a continuous measure of the wage
(in the pre-policy year up to March®81999) is used for treatment intensity.

3). Controls include two digit industry dummies; figjional dummies; the proportion of workers whe ar
graduates (by region and two-digit industry); andion membership, part-time work and female
employment rates (by three-digit industry clasatfien).

4). “Test of no behavioral response” implementsagigpn (3) in the text.
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TABLE 3: WAGES AND PROFITABILITY BEFORE AND AFTER 1T NTRODUCTION
OF AN 'IMAGINARY' NATIONAL MINIMUM WAGE (NMW), 1993  -1999

Period Before and After ‘Imaginary
NMW' Introduction, 1993-99, (N = 4,550)

Change in In(Average Change inGross Profit

Wage)AInW Margin, A(I/S)
A. Treatment = Low Wage Firm
Pre-‘Imaginary NMW'’ Low
Wage Firm 0.033 0.015
(0.028) (0.011)
B. Treatment = - Pre-Policy In(W)
- Pre-‘Imaginary NMW’ In(W) 0.079 0.012
(0.106) (0.029)

Notes:-

1). Coefficients estimated by Ordinary Least Sqsiared standard errors in parentheses below arecds
by firm (there are 1,047 firms).

2). The Pre-‘Imaginary NMW’ period covers the thfgencial years April 1993 — March 311996 and
the Post-‘Imaginary NMW’ period covers the thremaficial years April 11996 and March 311999. Low
Wage Firm Pre-‘Imaginary NMW' - treatment groupdisfined as firms with an average wage equal to or
below £12,000 per annum in the pre-policy finangi@r up to March 311996; the comparison group is
defined as firms with average wages between £124i0 £20,000. Pre-Imaginary NMW’ In(W) -
indicates that we use a continuous measure of dgeWin the Pre-Imaginary NMW’ year up to March
31°'1996) is used for treatment intensity.

3). Controls include two digit industry dummies; figjional dummies, the proportion of workers whe ar
graduates (by region and two-digit industry); andion membership, part-time work and female
employment rates (by three-digit industry clasatfien).
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TABLE 4: NATIONAL MINIMUM WAGE INTRODUCTION AND
WAGES AND PROFITABILITY IN CARE HOMES, 1998-1999.

Period Before and After NMW Introduction, 1998-99,

(N =908)

A. Wages Change in In(Average Wag#&lnW
Pre-NMW Wage Gap 0.861*** 0.886%**

(0.045) (0.052)
Controls No Yes
B. Profitability A(N/S), Change in Profit Margin
Pre-NMW Wage Gap -0.433*** 0.492%+*

(0.173) (0.202)
Controls No Yes

Notes:-

1). Coefficients estimated by Ordinary Least Sgsiaf@obust standard errors in parentheses under
coefficients.

2). Sample covers 454 nursing homes in 1998 ané.199

3). Initial pre-minimum wage period (t-1) contrdteclude workforce characteristics (proportion feepal
mean worker age, proportion with nursing qualificas), the proportion of residents paid for by the
government (“DSS"), region dummies and month dunsmie
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TABLE 5: SPLITTING INTO HIGH AND LOW MARKET POWER | NDUSTRIES

Outcome High Market Low Market
Power Industries Power industries

A. Wages

Treatment = Low Wage Firm 0.109*** 0.081**

N = 1,943 (High); N =2,169 (Low) (0.035) (0.038)

B. Profits

Treatment = Low Wage Firm -0.037** -0.014

N = 1,943 (High); N =2,169 (Low) (0.018) (0.014)
Test of no behavioral response P-value =0.646 lieva0.531

C. Employment

Treatment = Low Wage Firm 0.104 -0.012
N =1,943 (High); N =2,169 (Low) (0.142) (0.121)
D. Labor Productivity

Treatment = Low Wage Firm 0.075 0.113
N = 1,943 (High); N =2,169 (0.066) (0.090)
(Low)

E. Exit

Treatment = Low Wage Firm -0.023 -0.002
N=1,150 (High); N= 1,206 (Low) (0.023) (0.027)

Notes:-

1). This table shows the results from a seriesephigte regressions for the Low Wage Firm moddis. T
dependent variable is indicated in the first colu@alumn (1) is on the sub-sample of firms in higarket
power industries and column (2) is the sub-sampferas in the low market power industries

2). High market power industries are defined asehwith higher than the median value of the ingustr
level Lerner Index in the firm’s three-digit indostLow market power industries are defined ase¢hwoih
below the median value of the industry-level Lerimgfex in the firm’s three-digit industry.

3). Coefficients estimated by Ordinary Least Sgsiamed standard errors in parentheses below areidds
by firm.

4). Employment is total number of workers in thenfi Labor productivity is In(sales/employment). f&x

is defined for two cohorts in 1996 (pre-NMW) and®@%ost NMW and indicates whether the firm ceased
to exist in the subsequent 3 years (see text)

5). Controls include two digit industry dummies; figjional dummies, the proportion of workers whe ar
graduates (by region and two-digit industry); andion membership, part-time work and female
employment rates (by three-digit industry classificn).
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TABLE 6: FIRM ENTRY AND EXIT (BY THREE-DIGIT INDUST _RY).

Period Before and Period Before and Difference
After NMW After ‘Imaginary

Introduction, 1996- NMW’ Introduction,

2001, (N=1,020) 1994-98, (N = 850)
A. Change in Industry Entry Rates
Pre-NMW Low Pay 0.021 0.057* -0.036
Proportion (0.015) (0032) (0.038)
B. Change in Industry Exit Rates
Pre-NMW Low Pay -0.013 -0.028 0.015
Proportion (0.016) (0.018) (0.024)
C. Change in Industry Net Entry Rates
Pre-NMW Low Pay 0.034 0.085** -0.051
Proportion (0.025) (0.027) (0.037)
Notes:-

1). Data taken from Value-Added Tax (VAT) Regititas and Deregistration Data, Department of Trade
and Industry (DTI). Entry rate is the proportionfiofns who are newly registered in a year in aehdeit
industry. Exit rate is the proportion of firms whoe deregistered in the year. Net entry is enteyfeexit

rate. Standard errors (in parentheses) are clasbsréhree-digit industry.

2). Pre-NMW low pay proportion is the proportionwedrkers with an hourly wage less than £3.60 in the
three-digit industry in real terms over the preigpperiod (the minimum wage threshold of £3.60 is
deflated by the retail price index for the year94-:4998).

3). All specifications include controls for two digndustry dummies, time dummies, and the proportf
employees in the three-digit industry that are fiempart-time and the proportion of employees m th
three-digit industry that are female, part-time anibnized.
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Appendices

[Note that these are for referees only and not inteled for publication unless
specifically requested. They are available on-lines NBER Working Paper 13996]

Appendix A: Theoretical Models of Profitability and Minimum W ages

Al. Introduction

In order to obtain a long-run effect of the minimwrage on profitability we need to have
some degree of imperfect competition in the produetrket. We therefore consider
several industrial organization models. Aaronsodh arench (2007) consider in detail the
effects on the minimum wage on prices and costa aompetitive and monopsonistic
labor market model. However, in these models fithasnot have positive price-cost
margins so profits remain zero by assumption, igas of the minimum wage.

We separate our analysis into the short-run ang-tan, where we define the short run
as the period where all variables are able to abg@ngluding capital, labor, prices, etc)

but the number of firms is held fixed. In the longy entry and exit can occur and the
number of firms can change. Our analysis of exd antry is directly applicable to the

long-run results.

A2. Imperfect Competition in the Product market

Short-run effects with symmetric and asymmetritscos

Consider a two-stage game where firms pay a sutiy enst K) and, conditional on
entering engage in competition with other firmstgtonumber of firms in market is
denotedN). The instruments of competition can be price wardity.

We begin with the workhorse industrial organizatioodel of an asymmetric Cournot
modef” where firms have heterogeneous marginal costovBele discuss alternative
imperfect competition models that lead to similaalitative results.

The non-cooperative Nash equilibrium in quantiieges a well-know expression for the
price-cost margin:

p_ci(qi) — MS|
p n

(A1)

Where 77 is the (absolute value of the) price elasticitypobduct demandp is output
price, ¢ is marginal cost of firmi, g is firm output andMS is the market share

37 Cournot competition can be considered the redfmed of a two-stage game where firms set capacities
in the first stage and then compete in prices énfitlst stage (Kreps and Scheinkman, 1983).
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S : . , . .
(MS, :Z—'S) with S denoting firm sales. Note that equation (Al) nebkts special
cases of monopolyN = 1). If we assume constant returns then marginats do not
depend on outputi(=c'(qg)) so the price-cost margin can be characteriseth&yatio

of profit (M) to sales (S):

ny _Ms
(Eji 7 (A2)

Firm i’s market share will depend on its marginal costative to the marginal costs of
other firm’s in the industry. If firm’s marginal costs rise relative to those of othien$
it will lose market share (see Tirole, 1989, Chaptéor example).

Consider the effect of an increase in the minimuagev If we assume that demand is iso-
elastic (we will relax this below) then the impaxdtthe minimum wage on the firm’s
price-cost margins will be reflected in its marlgdtare. If a firm employs a greater
proportion of minimum wage workers, it will facdaager increase in marginal costs and
therefore a larger fall of its price-cost margins.

This is our key comparative static result: theadtrction of a minimum wage will reduce
the profitability of firms who are more “at risk’ebause they employ a higher share of
minimum wage workers.

If we also relax the assumption the demand el&giiconstant, there will also likely be

a fall in profitability. To see this clearly assunat firms are symmetric so that they all
face identical marginal costs. In this case, thaldgium condition of (A1) simplifies to

(A3)

3 |-

n_1
S N
It is clear from equation (A3) that the impact bé tminimum wage will on profitability
(%) will depend on its impact on the demand elasti¢ng). In particular if demand

becomes more elastic, profitability will fall. Farost commonly used demand curves, a
minimum wage will make the demand curve more aldsticause price has risen. For
example, consider the case of linear industry dehi@h for whereQ = A-bpb>0,A

> 0. In this casep = bg. Following the introduction of a minimum wage m@scwill be

higher and quantity sold lower unless demand idep#y elastic. The elasticity of
demand is therefore higher and profitability wlllif This will reinforce the effects on
market share discussed in the more general modelasymmetric firm$®

38 \We cannot rule out the possibility that the aggregeemand curve may become more elastic as wages
rise even if the labor market is perfectly compegit Micro-economic theory places few restrictians
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Under differentiated products Bertrand equation)(&8uld be interpreted as a firm-
specific elasticity.

This result differs from Aaronson and French (200@)o consider a model of
monopolistic competition. This generates an equilib condition like (A3). The
minimum wage has no effect on price cost marginth&wr model because they assume
that the elasticity of demand is constant. Thisrgai@es no effect of the minimum wage
on price-cost margins as all costs are passed ghramompletely to the consumer.
Additionally, the “large number of firms” assumptiounderlying monopolistic
competition rules out strategic interactions thahayate the market share effects in
equation (A3)

Long-run effects

After the minimum wage is imposed, absolute praftshe industry will be lower. This
will mean that there is less of an incentive tceenihe industry. Consequently, we might
expect to see fewer firms in the industry (fromt @xid/or less entry) in the long run. The
short run fall in profits for the incumbent firms the industry will therefore be greater
than the long-run change Hswill fall (e.g. see equation (A3)).

An important caveat to this is that the numberiwh$ in the industry may not fall due to
an “integer” effect. Since there will always beiateger number of firms in the industry
all firms will usually earn some economic profiirfis will enter and pay the sunk cost
up until the point that a marginal firm entering tindustry would not make a profit net of
the sunk cost. For example, consider a symmetrapaly in long-run equilibrium. If a
third firm entered the industry a firm’s profitsefnof the sunk cosk) would be negative
e. M@ -K<0<sn™@ -K, wherem® is equilibrium profits with three firms and
M@ equilibrium profits with two firms.

Now, except in the special case when profits inrttegket exactly covers the sunk cost
(M®-K <0 and N —-K = 0) the minimum wage could redud@*?, but not by so
much that® - K <0 and one firm was forced to exit the industryn&exuently, for
small increases in the minimum wage firms couldehiawer profits without a change in
the equilibrium number of firms.

This caveat aside, in a dynamic setting we woulpeek that a minimum wage would
increase exit and reduce the entry rate.

A3. Perfect Competition in the Product Market

industry demand curve aggregated from consumeemmates (e.g. see Varian, 1984, chapter 3.16)., Thus
it is still ultimately an empirical issue whethaofitability rises or falls after the minimum wage.
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Now consider the case of perfectly competitive piidnarkets. Comparative statics of
prices and factor demands following a minimum wagerease have been
comprehensively analyzed by Aaronson and Frendd7(2ere, we will briefly contrast
the usual case of perfect competition in the labarket with some alternative models. It
worth emphasizing two preliminary points. First,ves discussed above that these are in
the short-run as in the long run firms earn zedifs by assumption. Second, the short-
run effect of the introduction of a minimum wagédlwe larger in the competitive model
than in the monopsony model.

Perfect competition in the labor market

If labor markets are perfectly competitive, thershon effects of the minimum wage on
profits are composed of two components (see Ashenfend Smith, 1979, and the main
text). First, there is fall in profits due to thecreased wage for the current number of
workers paid below the minimum wage. This fall noffts is offset by a second effect to
the degree that firms can substitute minimum wagekers for other factors of
production (including non minimum wage workers)n the limiting case of perfect
substitutability of minimum wage workers there viné#éno effecton profits.

Of course these are only short-run effects as tharebe no economic profits under
perfect competition and in equilibrium industryqas will rise and quantity will fall (so
there will either be fewer firms or the averagenfsize will shrink).

Imperfect Competition in the labor market

There have been a variety of models proposed ientegears where firms have some
power to set wages because of efficiency wagesppsumy, search or other reasons. In
these models, over a certain range of values aifgnohinimum wage can increase
employment.

Considering profits, we would expect the negatiersrun effects of a minimum wage
on profitability to be muted in such models. Thsshecause, unlike the competitive
model the first order effect on profits is zeroaasincrease in the wage has a beneficial
effect on profits through making it easier to regmetain and/or motivate workers. There
will be a second effect because the firm is bemfiedd away from its optimal level of the
wage so overall we would still expect a declinginfits. However, this is likely to be
much less severe than in the competitive model.

To see this consider a simple representation ofntbaopsony model. We model the

firm’s wage setting power in a reduced form wayl¢ieing Card and Krueger, 1995)
and assume that the production functié(W,L , is)increasing in the wage as well as

labor, L. The firm chooses wages and labor to maeamrofits
M =max,, pFW,L)-WL

Which lead to the standard first order condition:
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where an asterix denotes the optimized value. We laave an additional non-standard
condition from optimizing wages of:

oF(W,L) ..
p—GW =L (A4)

If we consider the effect of a small increase irgeson profits in the neighbourhood of
the optimized level of wages and employmeft (L") this is given by:

dn _ oFW',L") L

dw ow

Note that this is equal to zero by the first ordendition with respect to wages, equation
(A4).

Long-run effects
In this setting, there are no long-run effects oofifs.
Considering exit, unlike the model with imperfeotmpetition firm size is not tied down.

In the competitive model, prices will be higher amdput lower. In our constant returns
set-up a zero profit equilibrium can be restor¢deziby all firms becoming smaller or by
some firms exiting.

A4. Summary

In models of imperfect product market competitiame would generally expect to

observe negative effects on the profitability afrfs where the minimum wage bites,
even after firms have adjusted all factors of padidun. In such models, some of the
increase in costs is borne by shareholders ratfgr just consumers and unemployed
low-wage workers as in the standard competitiveehod

It is worth emphasizing that employment will sfédll in these models. So oligopoly
could explain only why employment responses coeldnore muted than one would
expect from a competitive model. Of course, empleytrthanges can be positive if
firms with market power in the product market diswe market power in the labor
market.

The final section (A4) showed a very simple modtaktassumes no change in sales or

jobs following a minimum wage hike. This model dsesprisingly well in rationalizing
the results.
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Appendix B: Data
FAME Data

The FAME (Financial Analysis Made Easy) datasettams information on firm
company accounts of publicly listed and privatenBrin the UK economy. It is supplied
under licence as part of the AMADEUS database fBvD (Bureau Van Dijk). Our
sample begins with data on all firms in the sixafinial years from April 3 1996 to
March 3f' 2002 including those who had entered and exitegl sélect firms who report
on the 3% March. We drop firms with missing data on our kayiables (profits, wages,
sales, employment, industry, and region). We uienmation on consolidated accounts at
the lowest level that exists (i.e. we use subsydiavel information if this exists). We
drop information for all observations where the fiysales ratio is greater than 1 in
absolute value.

In the main results, we condition on the cohorfiwhs who were alive on March 31
1999 when the minimum wage introduced and had amage wage between £4000-
£20,000. We also present results where we exarhmempact of including firms who
entered after this date (and exited before thig)daicluding a dummy variables for
entrant and exiting firms (and interactions of thetummies with the NMW policy
period).

Profits/Sales:Gross profits (prior to deductions for tax, intéresd dividends) over
turnover (sales).

Average Wagestotal remuneration divided by total number of enygles
Capital / SalesTangible assets over turnover (sales).

Sales / Employmentiotal turnover (sales) over the number of empleyee

Labor Force Survey

The Labor Force Survey (LFS) is a large-scale hualseinterview-based survey of
individuals in the UK that has been carried outvanying bases since 1975 Around
60,000 households have been interviewed per susireye 1984. Annual proportions
calculated relative to firm reporting year rathbart calendar year (i.e. April 1998 —
March 1999).

Union membershipDefined at the three-digit UKSIC industry levehnual values 1993-
2002.

%9 Between 1975 and 1983, the survey was conductedy éwo years. From 1984 until 1991, it was
conducted annually. Since 1992, the Labor Forceejuhas been conducted every three months in a five
quarter rolling panel format.
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Part-Time Work: Proportion of employed workforce classified agst{iane, annual
values 1993-2002. Defined at the three-digit induigvel.

Female WorkforceFemale workers as a proportion of total employedkforce, annual
values 1993-2002. Defined at the three-digit induigvel.

Graduate QualificationsProportion of graduate qualified workers per regand two-
digit industry cell.

Region: Government Office Region of Workplace (“gorwk”)h@se include Tyne and
Wear, Rest of the North East, Greater Manchesters&yside, Rest of the North West,
South Yorkshire, West Yorkshire, Rest of Yorkshared Humberside, West Midlands
and Met Country, Rest of West Midlands, Easterngin_ondon, Outer London, South
East, South West, Wales, Rest of Scotland, Northefland.

Care Homes Data

The UK care homes data was collected in surveydwziad in 1992 (prior to the general
election in that year) and 1993 for homes on thetlsGoast of England; in 1998 (before
the introduction of the NMW) and in 1999 (after tihéroduction of the NMW in April)
for all homes across the country. Finally, thers wame more data collected in 2000 and
2001 for South Coast homes only. The data is irffdha of an unbalanced panel so that
the same homes are followed over time. The secisraosen because it is characterized
by a large concentration of non-unionized, low wag®loyees working in small firms
with an average employment level of fifteen to ttyerThere was also product market
regulation in this sector insofar that an importaattion of home residents had their care
paid for by the government through the DepartmenSacial Security (DSSY The
Department of Social Security paid a capped prazebkds, which were not increased
when the minimum was introduced. As a result, mhognes had a limited scope to
increase prices in response to the minimum thelednying more room for employment
or profitability effects to manifest themselvesmfre comprehensive account of features
of the data is given in Machin, Manning and RahrfZ403).

Business Regqistration and De-reqgistration Database

The UK Department of Trade and Industry (DTI) psblidata on births and deaths of
companies at the three-digit level on a consistdrasis from 1994 (see

http://stats.berr.gov.uk/ed/vat/). These are basedalue Added Tax (VAT) Registration

numbers that every incorporated firm in Britainlegally obliged to have. (This is the

same as the aggregated FAME date).

We used this data to calculate for each three-digitor the proportion of firms who
entered in a year (entry rate). Entry rates caledlas the number of new VAT (Value-
Added Tax) registrations as a proportion of theifm@gg of year stock. Exit rate

“? The average percentage of such residents was S2@te the minimum wage introduction and 57.6%
after. We always condition on this variable in thgressions.
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calculated as the number of VAT deregistrationsr diie beginning-of-year stock. Net
entry calculated as entry rate minus exit ratee &60 calculated the net entry rate as
the difference between the entry and exit rates.

We then matched information form the LFS at theeséamel of aggregation to calculate
the proportion of workers in each industry paidolelthe minimum wage in the pre-
policy period.
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TABLE B1:
CHARACTERISTICS OF TREATMENT AND COMPARISON GROUPS

Treatment Group Comparison Group

T=1 T=0 All
Average Wage (£000s) 10.53 17.38 15.76
Profit/Sales 0.108 0.064 0.074
Capital/Sales 0.297 0.237 0.248
Wagebill/Sales 0.289 0.261 0.268
Employment (mean) 2,704 1,004 1,407
Employment (median) 273 170 187
Productivity (=Sales/Employee) (E000s) 71.4 110.2 01.a
Exit Rate 0.050 0.053 0.051
Proportion part-time employees 0.295 0.158 0.190
Proportion female employees 0.535 0.378 0.415
Proportion union members 0.186 0.213 0.207
Proportion Firms in:
Manufacturing 0.165 0.372 0.323
Wholesale 0.081 0.172 0.150
Retail 0.098 0.038 0.052
Hospitality 0.163 0.015 0.050
Business Services 0.133 0.083 0.095
Number of Observations 974 3,138 4,112

NOTES:- T= 0: Comparison group; T = 1: Treatmeno@, Part-time and female employees based on LBbare
Survey (LFS) and calculated as proportion of tetatkers per two-digit industry by regional cellow Wage Firm-
treatment group is defined as firms with an averagge equal to or below £12,000 per annum in tleeigs pre-policy
financial year up to March $11996; the comparison group is defined as firmé witerage wages between £12,000 and
£20,000. Sample for exit represents 1999 cohdiitrok, with total N = 1,066 (N=319 for treatmenbgp and N=747 for
comparison group).
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TABLE B2: FIRM ENTRY AND EXIT RATES BY THREE-DIGIT INDUSTRY,
1996-2001 (DTI VAT REGISTRATIONS AND DEREGISTRATION S).

Ol @ @ |
All Industries Low Wage industries High Wage Industries
(below median (above median
Lowpay) Lowpay)
Entry Rate 0.089 0.087 0.091
Exit Rate 0.082 0.083 0.081
Net Entry 0.007 0.003 0.011
Lowpay 0.126 0.051 0.201
Union 0.287 0.350 0.189
Female 0.343 0.274 0.411
Part-time 0.143 0.076 0.209
No. of Industries 170 85 85
No. of Observations 1,020 510 510

NOTES: Entry rates calculated as the number of iéWw (Value-Added Tax) registrations as a proportion
of the beginning of year stock. Exit rate calcula@s the number of VAT deregistrations over the
beginning-of-year stock. Net entry calculated agyerate minus the exit rate. The variables lowpay
union, female, part-time are all sourced from th€ Whbor Force survey (LFS). The “Lowpay” variabte i
defined as the proportion of workers with hourlygeabelow £3.60 in the pre-minimum wage period
(1994-1998). “Below Median Lowpay” indicates allose industries where the proportion of lowpay
workers ranges from 0 to 0.092. “Above Median Lowpandicates all of those industries where the
proportion of lowpay industries ranges from 0.0891557.
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