I Z A Institute

of Labor Economics

Initiated by Deutsche Post Foundation

DISCUSSION PAPER SERIES

IZA DP No. 11474
Changing the Structure of Minimum Wages:
Firm Adjustment and Wage Spillovers

Giulia Giupponi
Stephen Machin

APRIL 2018



I Z A Institute

of Labor Economics

Initiated by Deutsche Post Foundation

DISCUSSION PAPER SERIES

IZA DP No. 11474
Changing the Structure of Minimum Wages:

Firm Adjustment and Wage Spillovers

Giulia Giupponi
London School of Economics, CEP

Stephen Machin
London School of Economics, CEP and IZA

APRIL 2018

Any opinions expressed in this paper are those of the author(s) and not those of IZA. Research published in this series may
include views on policy, but IZA takes no institutional policy positions. The IZA research network is committed to the 1ZA
Guiding Principles of Research Integrity.

The IZA Institute of Labor Economics is an independent economic research institute that conducts research in labor economics
and offers evidence-based policy advice on labor market issues. Supported by the Deutsche Post Foundation, IZA runs the
world's largest network of economists, whose research aims to provide answers to the global labor market challenges of our
time. Our key objective is to build bridges between academic research, policymakers and society.

IZA Discussion Papers often represent preliminary work and are circulated to encourage discussion. Citation of such a paper
should account for its provisional character. A revised version may be available directly from the author.

IZA - Institute of Labor Economics

Schaumburg-Lippe-Strae 5-9 Phone: +49-228-3894-0
53113 Bonn, Germany Email: publications@iza.org WWw.iza.org




IZA DP No. 11474 APRIL 2018

ABSTRACT

Changing the Structure of Minimum Wages:
Firm Adjustment and Wage Spillovers®

This paper analyses the economic impact of a significant change to the structure of a
minimum wage setting policy. The context is the United Kingdom where government
mandated an unexpected change in the structure of minimum wages and their setting in
2016 by introducing a new minimum wage — the National Living Wage (NLW) — for workers
aged 25 and over. The new NLW rate was significantly higher than the minimum wage
for those under age 25. The analysis studies the consequences of this change in a sector
containing many low wage workers, the care homes industry. The new minimum wage
structure and associated higher minimum wage for those aged 25 and above significantly
affected wages, but at the same time with little evidence of adverse employment effects,
nor firm closure. Rather the margin of adjustment used to offset the sizable wage cost
shock was a significant deterioration of the quality of care services. There is also strong
evidence of wage spillovers as younger workers wages rose in tandem with the higher adult
minimum wage, but with no impact on their employment. Based on further empirical tests,
employer preference for fairness seems to offer the most plausible explanation for these

results.
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1. Introduction

The by now centennial history of minimum wages dheir widespread application across
developed and developing countries has triggemgetat deal of academic research on the topic.
Recent years have seen a burst of renewed intettést topic in both academic and policy settings
around the world. In this paper, we study what lemgg to a range of economic outcomes when
there was a substantive recent change in the steuof a minimum wage setting policy. This
occurred in the UK when a government that had ticathlly been hostile to minimum wages
introduced an unexpected and sizable increasdder workers by introducing a new minimum
wage rate — the National Living Wage (NLW). Thissm@inimum wage rate for workers aged 25
and over moved the number of minimum wages in djperan the UK labour market up from four
to five and, in doing so, structurally altered thaimum wage policy in operation in the labour
market.

We are interested in analysing the consequencigsothange in the UK minimum wage
structure on three big areas of research that lbese traditionally explored in the minimum wage
literature. Firstly, wage and employment effects studied in the context of workers and firms in
the UK care homes sector, which has been argué® @® good testing ground for evaluating
minimum wage effects on employment in earlier reseéMachin, Manning and Rahman, 2003;
Machin and Wilson, 2004). Secondly, we exploitthange in minimum wage structure to study
whether the UK National Living Wage induced wageeanployment spillovers onto workers
under 25 as the minimum wage setting process wa®dl Thirdly, we explore the possibility that
care homes responded to the wage cost shock bgngltether margins, such as prices,
productivity and the quality of care services pdad. In addition, we consider whether the policy

had implications for aggregate employment and fitynamics (entry and exit). We do so by



leveraging the unique natural experiment offeredti®y UK policy setting, coupled with rich
matched employer-employee data including detaiéarmation on individual hourly wages for
the English care home sector. To the best of oanledge, this is the first paper in which wage
and employment effects, wage spillovers and margiredjustment other than employment are
studied in a unified framework.

To preview the key findings, the changed minimunge&vatructure and associated higher
minimum wage for those aged 25 and above signifigampacted on wages, but there is much
less evidence of adverse employment effects, ansigroficant impact on firm closure nor on
entry/exit dynamics more generally. Rather the mmaaf adjustment that was used was a
significant deterioration of the quality of care\gees.

There is also strong evidence of wage spillovesulting from the new structure of
minimum wages brought about by NLW introductionyaanger workers’ wages rose in tandem
with the higher adult minimum wage, but with thdseing no spillover impact on their
employment. We discuss potential explanationgiisrgattern of spillovers, including preferences
for pay fairness and administrative simplicity. Tdwedence suggests that employers’ - rather than
workers’ — preferences for fairness play an impurtale in within-firm wage setting policies in
the sector that is studied.

The content of this paper relates to all of the¢hmain streams along which the minimum
wage literature has evolved through time. Firgthg, primary focus of this literature has been on

the employment and unemployment effects of minimuages! Secondly and partly in response

! Following an early and mostly US-based time-sesiesk that found negative employment effects amteegagers
(Brown, Gilroy and Kohen, 1982), starting from tbarly 1990s quasi-experimental micro-based studiesd no
evidence of disemployment effects in the US anduKeg(Card and Krueger, 1994; Machin, Manning andifRan,
2003; Stewart, 2004). A recent revival of minimunage research in the US has adopted spatial id=attdn
strategies, also mostly finding it hard to detedtience of job cuts due to minimum wages (Dubetdresnd Reich,
2010 and 2016; Baskaya and Rubinstein, 2015; Cleraad Wither, 2014). In a rather different contefkunion
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to the fact that, in a number of settings, employtadfects have proven elusive to track down, a
smaller but growing body of research has examinledranargins of adjustment by firms, such as
prices, profits and firm valu€Thirdly, another strand of the minimum wage litara has studied
the impact on wage inequality at the bottom ofdis¢ribution and at spillover effects up the wage
distribution? Thanks to combination of rich data sources andoeelnresearch setting, we
contribute to this literature by providing a contpeasive assessment of the impact of the NLW
introduction on employment and other margins ahfadjustment, as well as novel evidence on
downward wage spillovers.

The rest of the paper is structured as followsti8e first sets the UK NLW introduction
into context with some of the recent sizable mimmwages that have been implemented
elsewhere, and then describes the care homes statiied in the empirical work that follows.
Section 3 describes the data, together with sonseriggive statistics and a discussion of
representativeness. Section 4 presents the maiiisred the impact of the changed minimum
wage structure on wages, employment and total h&@erstion 5 illustrates the analysis of wage
and employment spillovers, and Section 6 discussssible explanations for the observed pattern

of results. Additional margins of adjustments asasidered in Section 7. Section 8 concludes.

bargained minima, Kreiner et al. (2017) study tfieat of a change in the youth minimum wage in Darkrand find
an employment elasticity to the wage rate of -0.8.

20n prices, see Aaronson, (2001), MaCurdy (201%)avasztosi and Lindner (2017); on profits, seea¢@, Machin
and Van Reenen (2011); and on stock market vasgesBell and Machin (2018). Multiple adjustmentrofels are
studied in Harasztosi and Lindner (2017) and Hirsthl. (2015). Sorkin (2015) emphasises the distin between
modes of adjustment in the short and long run.

3 See DiNardo, Fortin and Lemieux (1996), Lee (39891 Autor, Manning and Smith (2016).
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2. Minimum Wages and the Care Home Sector

2.1 Recent Large Minimum Wage Hikes

In different settings around the world, nationahmium wages have seen a burst of renewed
interest in recent years as political parties haeegnised the popularity of mandated wage floors
with the general publitThis has probably become more marked in placesenfeal wages have
not been rising and where living standards havgnstid, as raising the minimum wage is a
genuine policy lever that governments can use neigee wage increases at the bottom end of the
wage distribution.

In this paper we consider the economic effectsref such change. The context is the
introduction of the National Living Wage in the ted Kingdom (which is to be discussed in more
detail below). Yet, the UK is not the only countnywhich minimum wages have recently been
high on the policy agenda. Indeed, for examplen@ay has introduced a national minimum
wage at a high level, and some big increases heswe tbserved in parts of the United States.

In January 2015, Germany introduced a national mum wage of €8.50 an hour
(approximately £6.40 at that time). Before thengeveates were based on industry-level collective
agreements negotiated by trade unions and busiepsssentatives, which however led to an
uneven application of wage minima across sectais more and less established trade unions. As
of January 2017, the statutory minimum has rea€i8e84 (£7.60).

In the Unites States, the Obama administration gaisbr a substantial increase in the
federal minimum rate from $7.25 an hour to $10A0aeur, motivated by the desire to boost wage

growth at the bottom of the wage distribution aydhiany US studies of minimum wages (cited

4 A 2014 Gallup poll reported that 66 percent opmeslents in the UK and 76 percent in the US werfawour of
minimum wage increases. According to another reGatitip poll, in 2016, 56 percent of Americans supgd raising
the national minimum wage from $7.25 to $15.00 hpmur by 2020, 36 percent opposed the idea andcépehad
no opinion on the matter.



above) in which detrimental employment effects hpraven elusive. The US federal minimum

wage has remained at $7.25 per hour since July,2009n 2015 cities such as Seattle and Los
Angeles legislated measures to progressively iserdlae minimum wage to $15.00 per hour in
2017 and 2020 respectivély.

2.2 Minimum Wage Setting in the UK and the Nationkaiving Wage

The UK introduced a National Minimum Wage (NMW)April 1999. Prior to that, there
used to be industry-level wage floors — the WagarCis — that were in force between 1909 and
1993, but that covered only approximately 12 petrroéthe workforce at the time of their repeal.
In the 1997 elections, the Labour Government cotechiio introducing a national minimum wage
and established the Low Pay Commission (LPC), depgendent advisory body set up by the
National Minimum Wage Act in 1998. The LPC is corspd of nine members, of which three
representatives of business organisations, threenployees and three of social partners (these
include the Chair and two academics). The LPC’strinset by the Government and requires that
the LPC provide evidence-based advice to the Govenhon minimum wage rates and uprétes.
The body submits its recommendations to the Goveminwhich can accept or reject them. If
accepted, the recommended uprating subsequentyrigsceffective.

In April 1999, a minimum hourly wage of £3.60 fookkers aged 22 and over, and a lower
rate of £3.00 for workers aged between 18 and 2% wstablished. Additional rates have been
introduced for workers aged 16-17 in 2004 and pprantices in 2010. Additionally, in 2010 the
adult wage group was expanded to workers aged 2bf Sctober 2015, the NMW rates were as

follows: an adult minimum rate of £6.70 for workeiged 21 and over, a youth development rate

5 For recent research studying the big Seattle asersee Jardim et al. (2017) and on Californideseh et al. (2017).
5 The LPC assesses research and considers evidente fwide set of sources, including academic rekeaite
visits around the country, and oral evidence tdkem a broad range of stakeholders.
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of £5.30 for those aged 18-20, a youth minimum3BE for 16-17 year olds and an apprentice
rate of £3.30.

After winning the May 2015 election, the new Cons¢ive Party government called an
emergency budget on July" 015, in which the Chancellor George Osborne ueebeully
announced the introduction of the National Livingaye¢ (NLW). This changed the structure of
minimum wages by introducing a new minimum wage @ft£7.20 an hour for workers aged 25
or above, while leaving the minimum wage ratesyfmrnger workers unchanged. Now there are
five minimum wages, the NLW for workers aged 25 amdr, the NMW for 21-24 year olds, the
youth development rate for 18-20 year olds, thengoworker rate for 16 and 17 year old and the
apprentice minimum wage. Additionally, the NLW vzt to achieve a 2020 target of £980he
main justification for the NLW introduction was tdfset the sizable cuts in tax credits that were
simultaneously announced as part of the emergendgdi butde factodid not take place. Table
Al in Appendix A2 shows the evolution of minimumgearates since the NMW introduction in
1999.

The NLW introduction was an unexpected and radicditical intervention for various
reasons. Firstly, it arises from a party that tradally opposed minimum wages, especially at the
time of the NMW introduction in April 1999. Admittiky, the stagnant profile of real wages in the
UK since the beginning of the crisis and the granpopularity of minimum wages amongst the
general public made political parties of differemgws recognise that minimum wages can help

raise wages and improve living standards, and géeeera bipartisan call for a minimum wage

7 The LPC’s recommendations have been almost alaagspted by the UK government. The apprenticetrase
however, twice been changed by the Government lokgluen LPC recommendations: firstly in 2011, whem thte
was increased by £0.05 even though the LPC recomhedea freeze; secondly in 2015, when the busiresetary
uprated the apprentice minimum by an additionab@0substantially pushing it up from £2.73 in 20643.30 in
2015.

8 The suggested target for 2020 is more precisely 60median earnings, which — at the time of thecaimcement
— was forecasted to be £9.00 by the UK Office fad&et Responsibility.
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increase. Secondly, the NLW introduction generatedtage change much larger than recent
uprates, namely an increase of 10.8 percent dtrttfeeof announcement in July 2015 and of 7.5
percent when made effective on Aprit 2016. As a result of the change, the number okersr
covered by minimum wages (formally those paid abelow the relevant minimum and up to
£0.05 above) has grown from 1.6 million to 2.5 railin April 2016, and is expected to reach 3.8
million by 2020. Finally, the intervention signiéintly modifies the role of the LPC in providing
future recommendations, given that it sets a tali@e2020 and alters the structure of minimum
wage rates by establishing an additional age band.

Most importantly for our analysis, the unexpected sizable wage shock generated by the
NLW introduction provides a unique “experiment” &iudy the wage and employment
consequences of a change in the minimum wage steuct
2.3 The Care Home Sector

We look at the impact of the NLW introduction onnkers and firms operating in the
residential care home industry. As has been dedtaileéhe earlier research on the sector in the
period surrounding the NMW introduction (Machin, iMeng and Rahman, 2003; Machin and
Wilson, 2004), the choice of looking at care horassa good testing ground for studying the
economic effects of minimum wage floors is motivaby several reasons. Firstly, the sector is
highly vulnerable to changes in minimum wages, esine@mploys a large number of low-paid
workers. Of these, many are aged 25 and over, mdkm setting especially suited to analysing
the NLW introduction. Secondly, the sector provides example of what could be closely
considered a competitive labour market. It consi$ta large number of relatively small firms
providing a rather homogeneous service. It is vilyour intensive and not unionised.

Consequently, a minimum wage change is likely teeha substantial impact on total costs,



potentially affecting the economic outcomes of vasskand firms that are more affected. Thirdly,
the sector is also interesting as residents fe=segulated and paid for by local authorities. The
inability to pass on higher costs in the form oftter prices increases the likelihood of finding
large employment effects from wage shocks.

Besides its pay and market structure, the resialecéire home sector is also interesting
from a socio-demographic perspective. The aginth@fpopulation is generating a growing need
of care services for the elderly. Yet, soakingfstaéts coupled with tight local authority budgets
appear to be putting the care home industry ainstrad might have important consequences for

access to social cafe.

3. Data and Descriptive Statistics

3.1 Data Sources

The main data source that is used in the analysigeiNational Minimum Dataset for Social Care
(NMDS-SC). This is an online system administered Skills for Care and funded by the
Department of Health that collects information de tadult social care workforce in England.
Social care providers can use NMDS-SC to storeoagdnise efficiently information about their
workers, such as payroll data, training and devekq, job roles, qualifications and basic
demographics. By having an account and updatimggularly, providers can easily view and
analyse their data, apply for training and develepimfunds, compare their staffing and

compensation profile with that of other providermxdlly, regionally or nationally, access

% For the years 2016/17, the Government allowed! lagthorities who provide social care to adulténicrease the
council tax by up to 2 percent to fund adult soceae only. Known as the “adult social care pregébis increase is
in addition to the usual funding of adult sociatecthrough council tax. Of the 152 authorities vatfult social care
responsibilities (unitary authority districts, nmagiolitan boroughs, London boroughs and county citg)nd44 used
some or all of the precept. The almost unanimowgioh of the adult social care precepts leaves doe allow us
to analyse whether the precept had any role initnglpare providers cope with the NLW introduction.
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publications about the social care sector, accdsarring resources for free and directly share
their data and returns with governmental authariiech as the Care Quality Commission and the
NHS. Access to NMDS-SC is free of charge. Howesecgess to services such as the Workforce
Development Fund is conditional on the accountdeipdated yearly.

The dataset is a panel of matched employer-empldg&e For each provider, we have
information on the industry and main service predgdservice capacity and uptake level, number
of staff employed, geographic location and systedate dates. For workers, we have information
on demographics (gender, age, nationality), jok,robntracted and additional weekly hours of
work, hourly pay rate, date in which the hourly pswyprated and qualification. We have access
to the snapshot of the NMDS-SC online system atthtgprirequency from September 2015 to
March 2017, each snapshot including all providerthe system at that date and the latest date in
which they updated their account.

A second source of information is the Care Qualiynmission (CQC) registry. The
registry contains a complete record of all activeglish care providers regulated by CQC at
monthly frequency. It provides information on thetiaty status of businesses and so can be
utilised to identify when homes shut down and whew homes enter the sector. Moreover, the
registry includes firm-level ratings of the qualdjcare from the inspection reports conducted by
the CQC. The ratings — which will be described iorendetail in Section 7.3 — are an invaluable
source of information to assess the effects ofrtimemum wage increase on the quality of services
provided.

3.2 Sample Design
Around 22,000 providers are registered with NMDS-&Cof March 2016. Of these,

approximately 10,000 are residential care homes aritvithout nursing. We match the sample of



residential care homes with the CQC registry oivadbcations from September 2015 to March
2017, from which we can obtain information on wieeth firm is active or closed in a given month.
Our sample comprises care homes that meet thenvalipthree requirements: (i) being open in
March 2016, (ii) having a record on NMDS-SC for #le months in which the firm is open
according to the CQC registry and (iii) having uggdistheir NMDS-SC account at least once after
March 2016. This selection leaves us with a baldpemel of 4,134 firms that are active in March
2016 and remain open until March 2017.

3.3 Descriptive Statistics

Table 1 reports descriptive statistics for the bedal sample of firms from one month
before the NLW introduction that took place in Aj2016 to three, six and twelve months after.
The relatively low hourly pay and large fractionvadrkers aged 25 and over in the pre-NLW data
confirm the high vulnerability of the care hometsedo the NLW introduction, which therefore
appears particularly pertinent to study the impzfcthe NLW as it potentially affected a large
proportion of workers. A second feature of the datiéat average wages rise in the months after
the NLW introduction, by 2, 3 and 4 percent afteeotwo and four quarters respectively. This is
true both in the full sample of workers and for dboaged under 25 and 25 and over. The
progressive rise in average wages over time istaltlee fact that firms update their records on
NMDS-SC over time — an aspect we will discuss nio@epth in the next section.

The statistics reported in Table 1 also show thatdare home sector is characterised by
small-to-medium size establishments working clastill capacity (the occupancy rate measured
as the ratio of residents to beds is above 90 pgrcéean and median employment are
approximately 39 and 32 respectively. The workfdecpredominantly female (84 percent), on

average older than 40 and working approximatelir@@s per week. The main occupation in this
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sector is care assistant, which accounts for 56eperof the workforce. Only 4 percent of the

workers hold a nursing qualification. All these deristics remain fairly constant before and
after April 2017, suggesting that the NLW did naduce a compositional change in the productive
structure of care homes.

3.4 Representativeness

It is important to assess the representativenessuofsample as compared to the full
population of care homes and their workforce. Eaten from Skills for Care indicate that the
NMDS-SC data cover more than 50 percent of the feock in CQC regulated homes, suggesting
that the system might provide a good representafitime sector in England. We also compare the
characteristics of our sample with statistics om$& and workers in the care home sector that we
derive from the ONS Business Registry and the Laborce Survey. According to the 2016 ONS
Business Registry, firms in the residential car@usiry for the elderly and disabled have an
average firm size that matches the one in our sarfgpproximately 37 on ONS). Similarly,
looking at baseline characteristics for carerhltFS for the first quarter of 2016, we find that
they line up quite satisfactorily with those in @ample of workers, as in the LFS the proportion
of female carers is 0.85, average age 42, averageyhwage £7.77 and average weekly hours
worked 34. Overall, these statistics are reasswirgur ability to draw any general conclusions

from the analysis of the data we undertake.

4. Wages and Employment Impacts of National LivingVage Introduction

4.1 Wages Impact

As previously noted, the residential care homeoseghpears to be potentially vulnerable to the
NLW introduction given its wage structure and warkke’s age composition. In this section we
confirm that the NLW had real “bite” in the carenh® sector and generated the expected effects
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on hourly wages and their distribution. This isaclg a necessary condition before analysing the
employment and other economic consequences of mmimages.

Table 2 reports results on the first part of theestigation of the impact of the NLW
introduction on wages. It shows several measurdiseobite of the NLW. Specifically, these are
the proportion of workers paid less than the NLWIéss than the age-specific NMW if younger
than 25), the percentage paid exactly at the mimiraod the wage gap. The latter is a measure of
how much wages would have to increase in a givem fn order to meet the new legal
requirements and is computed as follows:

0}

Z i h max W.’."i" — W: .
GAP. = =LY Wy J 1)

T 2 hij Wi

whereh;; is weekly hours worked by workem firm j, W;; is the hourly wage of workeiin firm
j andW{j""" Is the new age-specific minimum wage (i.e. £3@7Aforkers aged 16-17, £5.30 for
workers aged 18-20, £6.70 for workers aged 21-24£an20 for older workers). As before, pre-
and post-NLW statistics are reported for care hoiméise balanced panel.

The residential care sector has clear potentibetbeavily affected by the NLW. Around
55 percent of workers aged 25 and over, who woaltebally affected by the NLW, were paid
below the NLW before it was introduced and onlyeBgent were paid exactly at £7.20. Given the
small proportion of young workers, similar figur@® found for the whole sample of workers (51
and 3 percent respectively). The NLW wage gap @estd percent before the NLW introduction,
confirming the high vulnerability of the sectorttee minimum wage increase.

Results in Table 2 also demonstrate that the NL'dhgty affected care home wages. The
post-NLW data show a larger drop in underpaymeast time (of 16, 18 and 29 percentage points
after three, six and twelve months respectively)alwing of the wage gap and a noticeable spike

of up to 20 percent at the new minimum. A subs&hulistributional impact of the NLW on wages
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can also be seen by looking at Figure 1, whichsgloe hourly wage distribution for care assistants
one month before and three, six and twelve moritesthe NLW introduction. The charts provide
compelling evidence of the sizable compressioncetfee NLW had at the bottom of the hourly
wage distribution and the emergence of a sharpsgikhe new minimum after its introduction.
Among care assistants, the spike reached 20 pearcéahe 2016, 26 percent in September 2016
and 30 percent by March 2017.

One issue is that not all care homes update theirds at the same time, nor with the same
frequency. In order to avoid sample selection driiey unobservable worker and firm
characteristics that may be correlated with thangrmand frequency of updating, we do not
condition our sample on a specific update datecehglrequire that a firm update its records once
in the twelve months after ApriF20161° As a result, some of the post-NLW data are nottgutl
For this reason, the spike at £7.20 as well astiestics presented in Table 2 change progregsivel
over time. Nonetheless, the spike in June 201Baady remarkably sizable.

To confirm the role of updates in shaping the pesgive change of the wage distribution,
Figure 2 replicates Figure 1 for a subsample ofkexs whose wages were updated within given
time windows. Specifically, the top left panel indes workers with wage updates between
October 2015 and March 2016, the top right paneléen April and June 2016, the bottom left
panel between April and September 2016, and therotight panel between April 2016 and
March 2017. The histograms show a spectacular siil6.70 in the pre-NLW period, and an

even larger, sharper spike of around 40 percethieatew minimum in the post-NLW period.

10 Approximately 90 percent of NMDS-SC users updatbiwa year.
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Having established a strong impact of the minimuag& on wages in the care home
industry, we now show that homes with the highesémtial to be affected were indeed the most
affected. To this end, we estimate hourly wage ghaguations of the following form:

AlnW;, = a; + p1MIN; ., + Xj,,t—lyl + & ¢ 2
whereAlnW; . is the change in the natural logarithm of the agerwage in firnj between March
2016 and three, six or twelve months aftd;N;._; is a measure of the NLW bite at the care
home level, that is either the initial proportiodnnworkers paid below the NLW or the NLW wage
gap; X is a vector of pre-NLW firm-level characteristioxcluding the proportion of female
workers, average age, the proportion working ag @asistants, the proportion with nursing
gualification, the occupancy rate and a set ofdatdirs for the nine English regions.

The parameter of interestfg, which measures the relationship between wagetgrand
the minimum wage. The parameter is identified floetween-home variation in pre-NLW wage
levels and it therefore identifies the causal g¢fedche minimum wage on wage growth only if —
absent the minimum wage change — there was nooreship between the initial level of wages
and wage growth. We provide supporting evidenceHir identifying assumption by looking at
the relationship between wage growth and initiagj@gmaround a time in which no minimum wage
change took place. To this end, we select a batbsaeple of firms active between March 2015
and March 2016 from NMDS-SC adopting the exact santeria we use for our main sample.
We consider whether there is any relationship betweage growth and the logarithm of initial
wages between March 2015 and three and six motites a period over which the NMW

remained unalteretl. Results are reported in panel A of Table Al in &mgix A2. The

11 As of March 2015, the NMW rates were as follows:aault minimum rate for workers aged 21 and o¥ei6a50,
a youth development rate of £5.13 for those age@Q.8 youth minimum of £3.79 for 16-17 year old&l a&an
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coefficients in columns (1) and (4) indicate a #figant and negative relationship between wage
growth and initial wage levels in 2015. Howevercampared to the period surrounding the NLW
introduction (reported in columns (2) and (5)), thagnitude of these effects is much smaller in
absolute value. As a result, the difference betwhenwo coefficients remains strongly negative
and significant (see columns (3) and (6)), indiogitihat there was a clear shift in the relationship
between wage growth and initial wages betweenwbeperiods.

Table 3 reports the estimated wage equations édoakanced panel of firms. Panel A refers
to AlnW; , between March 2016 and June 2016, panel B betiaech 2016 and September 2016,
and panel C between March 2016 and March 2017e&adr of the three panels, the specifications
in columns (1) and (2) report the estimated cokgffits; for a model in whiclMIN;._, is the pre-
NLW proportion of workers paid below the NLW (oethage-specific NMW if less than 25 years
old), while columns (3) and (4) for a model usihg tvage gap as main regressor. The regression
models in columns (2) and (4) include the aboviedigirm-level controls.

In all cases there is significant evidence of laigereases in wages in homes with more
low-wage workers in the pre-NLW period, as meastmgthe low-wage proportion or the wage
gap. According to the regression estimates in p@nel one standard deviation increase in the
proportion of low-paid workers (corresponding t@% percentage point change) implies a 1.6
percentage-point faster wage growth on a basefidgoercent. A similar effect of 1.6 percentage
point faster wage growth is found as a result ofi@ standard deviation increase in the wage gap

(corresponding to a 4 percentage point changeh 8ffects are sizable and establish a strong and

apprentice rate of £2.73. Since the NMW was thenateg in October 2015, in Table A1 we only considenges
between March and June, and March and Septembgr 201
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significant relationship between minimum wages amrge growth. We find comparable results
when looking at weekly earnings growth as showhahle A2 in Appendix A22
4.2 Employment Impact

Having established that the NLW had important waige wage structure effects, we next
consider a “second stage” of whether or not theewvegst shock induced by the NLW had
consequences on employment and total hours. Webstastimating reduced-form employment
and total hours change equations similar to theewaguations illustrated in the previous
subsection. Specifically, we regress the chandkearogarithm of the number of employees and
of total weekly hoursAInY; ) on measures of the NLW bite, as follows:

AlnYj; = ay + BoMIN; 1 + Xj V2 + V), (3)
whereMIN andX are defined as before.

Similarly to the wage equation, the identifying wegtion for S, is that — absent the
minimum wage increase — there would be no relatipnsetween initial wages and employment
(or total hours) growth. We investigate whetherrgationship between employment growth and
initial wages changed in the period surrounding &V introduction as compared to a year
before — a period with no minimum wage changeseRdd and C of Table Al in Appendix A2
report the results of this exercise for employnaerd total hours growth respectively.

The first thing to notice is that the correlatidresween employment (total hours) growth
and initial wages are much weaker than those féona@iage growth. Interestingly, the estimated
coefficients for the “no policy” period are all wesmall in size and statistically insignificant, iain

we take as evidence that the model’s identifyirguagption seems to be supported by the data.

12 The coefficients reported in Columns (1) to (4}He three panels of Table A2 in Appendix A2 clgsahtch those
obtained for hourly wages, suggesting that the vedasticity of weekly earnings is approximately ofkis is indeed
what we find in columns (5) and (6) where we estaribe structural form as described in section 4.2.
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When looking at the period surrounding the NLW anliction, we find only a slightly stronger
degree of correlation between employment (totaf$iogrowth and initial wages, suggesting that
employment and total hours tended to grow lessiidsbmes more vulnerable to minimum wage
increases. However, according to columns (3) andtf@se correlations are in all cases not
significantly different from the correlations aralthe period with no policy change, suggesting
that there has been only a mild shift in the relahip across the two periods.

Columns (1) to (4) of Tables 4 and 5 report theesgion estimates of the key parameter
of interestS, for employment and total hours respectively. Teigngates reported in column (2)
of Tables 4 and 5 indicate that a one standardatlewi increase in the proportion of low-paid
workers reduces employment growth by 0.6 percenages from a baseline of 1.4 percent, and
reduces total hours growth by 0.3 percentage pbints a baseline of 2.1 percent. As for the wage
gap, columns (4) of Tables 4 and 5 show that asten@dard deviation increase in the wage gap
reduces employment and total hours growth by 0d @7 percentage points respectively.
However, none of the estimates is significantlyedtd#nt from zero despite being rather precisely
estimated?

We further investigate the employment and hoursequences of the NLW introduction
by estimating a structural model of labour demahithe following form:

AlnY; . = az + BzAInW + Xi_1v3 + 1 4)

where all variables are as previously defined. pammete3; measures the wage elasticity of
labour demand and is estimated by instrumentingllaage in the logarithm of the average wage

AlnW; . usingMIN;,_; as instrumental variable. The wage equationstititesd in the previous

12 Results reported in Tables 4 and 5 refer to thimgdetween March 2016 and March 2017. Tables ABA4 in
Appendix A2 report the coefficient estimates fa greriods between March and June 2016, and MartBeptember
2016.
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section can be therefore considered as the fagestf this instrumental variable model and show
that the instrument is relevant. To be valid, astrimment should also satisfy the exclusion
restriction and be as good as randomly assignedour measures of the NLW bite should only
affect the outcome through their impact on wagentjnoand be uncorrelated with any other
proximate determinant of employment or total hogrswth. Although neither of these two
assumptions can be formally tested, the evidendalte Al (panels B and C) seems to support
the assumption of random assignment.

Estimates of the structural elasticities are reggbih columns (5) and (6) of Tables 4 and
5, using the initial proportion of low paid and twage gap as instruments for the wage change
respectivelyt* The estimated wage elasticity of employment rargetsveen -0.23 and -0.41
(Table 4), while that of hours is between -0.21 @hd4 (Table 5). Evaluated at an average wage
growth of approximately 4 percent, these elaséisiindicate that headcount employment would
drop by 0.9-1.6 percent and total hours by 0.8pge&ent. The estimated employment and total
hour elasticities are modest, bit relatively laogenpared to many of the estimates in the recent
minimum wage literature. However, none of the gtrad elasticities nor the reduced-form
estimates is significantly different from zero, dégg to the conclusion that there is no clear

evidence of detrimental employment, nor hours éffeaf the NLW introductiof?® 16

4 In Tables 4 and 5, both the dependent variabletlamdnain regressor are computed as the changedetviarch
2016 and March 2017. Tables A3 and A4 in Append2réport estimates for the period between MarchJame
2016 in panel A, and between March 2016 and Seme®l6 in panel B.

15|n order to check that our results are not drivgthe lack of updating by firms, we estimate trege, employment
and total hour equations on the subsample of fiiras updated the wages of at least 50 percentedf Workers in
the period between October 2015 and March 2016,imnHe period after March 2016. All results hokd this
subsample and are available upon request.

6 The absence of employment effects could in factkntdanges in the composition of the workforce,dajiven
level of employment. We find no evidence of difietial levels of inflows, outflows and total flows a consequence
of the NLW introduction, which leads us to exclutle presence of such compositional changes.
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5. Wage and Employment Spillovers

5.1 Wage Spillovers Down the Wage Distribution

The NLW increased the minimum wage for workers agf@@nd over to £7.20 per hour, but left
the minimum wage rate for workers aged 21-24 aQbmber 2015 level of £6.70 per hour. It is
an interesting question, then, whether care hoefesvhges for workers under 25 unchanged at
the old NMW, or whether they decided to also rdisam, perhaps for reasons of administrative
simplicity or inequality aversion within the firm.

In this subsection, we provide compelling graphaatience that it is indeed the case that
the NLW generated positive spillover effects onwilages of younger cohorts. Figure 3 shows the
evolution of the hourly wage distribution for cagsistants aged under 25 from one month before
to twelve months after the NLW introduction. Figudereproduces the same graphs on the
subsample of workers whose hourly wages were ugde®veen October 2015 and March 2016
(top left panel), between April 2016 and June 2(tb§ right panel), between April 2016 and
September 2016 (bottom left panel), and betweeil 2pt6 and March 2017 (bottom right panel).
Strikingly, we observe a spectacular spike locatetie new adult minimum after April 2016, and
a strong wage compression in the bottom half ofiie&ibution. Both the location and size of the
spike, and the amount of bottom wage compresseamalogous to what we found for the entire
sample of care assistants over all age groups.rdoapto Figure 4, while 34 percent of care
assistants aged under 25 were paid at the NMW irciMa016; up to 35 percent of younger
workers are at the new NLW after its introduction.

We complement the graphical analysis illustratedvabby performing some regression

analysis of spillover effects on wages. Firstly, we a simple reduced-form model of the growth
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rate of hourly wages for workers under 25 as atfanoof measures of the NLW bite for older
workers. The reduced-form model reads as follows:
AW}, = as + BsMINS,_; + X[, _1vs + 6;; (5)

WhereAanjf’t is the change in the natural logarithm of the agerwage of workers under 25 in
firm j between March 2016 and three, six or twelve moaﬂﬂafs;MINj'o,:_1 indicates alternatively
the initial proportion of workers aged 25 and oWt are paid below the NLW, or the NLW wage
gap for older workersX is the vector of pre-NLW firm-level characteristithat we described in
our previous analyses. The reduced-form estima&s=gorted in columns (1) to (4) of Table 6.

We also perform a structural estimation of the sramge elasticity between wages of
younger workers and adult workers. In the stru¢tastimation, we regress the change in log

average wages for younger WOt‘kﬁiﬂVl/j?,t on the change in log average wages for older wsrke

AlnW3, and we instrument the latter usiM@N,’;_; as instrumental variable. The structural model
reads as follows:
AW, = ag + BeAIMWS + X _1v6 + 1 (6)

Estimates of the structural cross elasticity patanf®g are reported in columns (5) and (6)
of Table 6, where we respectively use the proportiblow paid workers among those aged 25
and over, and the wage gap for older workers @asiments. The first stage regression coefficients
are reported in Table A5 in Appendix A2.

All the estimates in Table 6 indicate significanplgsitive spillovers on the hourly wages
of younger workers and cross elasticities of apipnakely 0.7. According to columns (2) and (4)
of panel C, a one standard deviation increasearptbportion of older workers paid below the
NLW or in the adult wage gap (corresponding respelst to 34 and 4 percentage points in the

estimation sample) are associated with a 1.3 aRdodrcentage point faster wage growth for
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younger workers, on a baseline youth wage growtHd.bfpercent. Cross-elasticity estimates
indicate that a one percent increase in averagl a@ges induces a 0.7 percent increase in
average youth wagés!8
5.2 Employment and Total Hours Spillovers

Having documented significant and positive spilieven wages that resulted from the
changed minimum wage structure, we also test topthsence of spillover effects on employment
and total hours for workers under 25. Indeed, firmght be induced to raise wages of younger
workers for reasons of fairness or simplicity, Btithe same time may reduce youth employment
along the intensive or extensive margin if youtbdurctivity is lower than the uprated wage. We
adopt a methodology similar to the one used tostigate wage spillovers, regressing the change
in the share of total employment aged under 25tla@@¢hange in the share of total hours worked
by workers under 25 on (i) measures of the NLW lasiteongst workers aged 25 and over
(MINf,_,) and (i) AlnW} instrumented usiny//N/;_, . Reduced-form estimates of employment
and total hours spillovers are reported in colurfi)sto (4) of Tables 7 and 8, while structural
cross wage elasticities of demand are reportedoionins (5) and (6)? Overall we find no
statistically significant evidence of negative kpiers at the extensive and the intensive margins

of employment, suggesting that the residential barmae sector has so far coped with the NLW

7 We also investigated whether the size of wagéosgits changes with the bite of the NLW on olderkeos. There
was no evidence of statistically significant diffatial effects between firms with a proportion oWtpaid older
workers above and below the mean in the samplediamithrly for firms with an NLW gap for older woeks above
and below the mean in the sample).

18 We also consider spillover effects on weekly azgni As reported in Table A6 in Appendix A2, theffizients
are not as precisely estimated as those of the wpifjever equations, except for those in paneh&t tare highly
statistically significant. Nonetheless, in nonetloé estimates in columns (5) and (6) we can regecbefficient
magnitude comparable to the corresponding effetaisle 6.

19 Tables 7 and 8 report estimates for the perioddssh March 2016 and March 2017. Estimates for théogs
between March and June 2016, and March and Sept&t@hé can be found in Tables A7 and A8 in Apperfx
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introduction since it managed to raise wages oéllggunaffected workers without reducing

employmeng?

6. Reasons for Wage Spillovers
6.1 Wage Spillovers in the Domiciliary Care Sector
In this and the next subsection, we investigatemqal explanations of why the wage spillovers
that we uncovered in the previous analysis may ltavee about. A first obvious candidate for
explaining why we observe positive spillovers omryger workers is that either workers or firms
are concerned with the fairness of the within-havagie structure and prefer that workers doing
the same job receive the same wage, even though gbtimem may be more productive. There is
considerable evidence for such preferences fondag in the minimum wage literature. Survey
data on fast food restaurants in Texas and admatiist data on the retail sector in Finland indécat
that employers have been reluctant to apply youtirsinima (Katz and Krueger, 1991; 1992;
Bdckerman and Uusitalo, 2009), and laboratory erparts have shown that minimum wage
increases generate entitlement effects and chaaderg’ perceptions of what a fair wage is (Falk
et al., 2006).

It seems plausible that if workers’ preferences‘égual pay for equal job” were entirely
responsible for the emergence of wage spillovexotdf the latter should be stronger for employees
working in team or with direct sight of their calgues while working. In order to test whether

spillover effects are driven by workers’ as opposee@mployers’ equity concerns, we replicate

20 The lack of spillovers on employment could in fazisk a change in the composition of the youngekfooce, for
a given proportion of employees aged under 25. dalyais of inflows, outflows and total flows of yoger workers
indicated that — if anything — firms that had theger wage spillovers experienced lower levelshofreing amongst
the younger segments of their workforce, thus ekoly significant compositional changes in respaosthe wage
cost shock.
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our analysis of spillover effects in the domicijiarare sector for which we have data on NMDS-
SC.

Domiciliary care is a social care service providegeople who live in their own houses
and require assistance with personal care routimssehold tasks such as cleaning and cooking,
or any other activities they may need to live inelggently. Domiciliary care assistants typically
work individually, drive their own car to visit cmsners’ homes, and are often contracted on
flexible working hours or zero-hour contracts simceniciliary care work tends to be organised
into short and fragmented home visits. Given thtnmeaand organisation of work, workers
employed by domiciliary care agencies tend to Hawded face-to-face interactions with co-
workers on the job and are unlikely to be fully asvaf their working conditions. If downward
wage spillovers were entirely due to workers’ fass preferences, we would expect them to be
milder in the domiciliary care sector than the damenes onegeteris paribus

The summary statistics reported in Table 9 ilmistithe main differences between firms
and workers in the care home and domiciliary cacéass?! While the gender and age composition
is essentially identical across the two sectord veage differentials are relatively limited, worgin
arrangements diverge strikingly. The incidenceasbzhour contracts is nine times as large in the
domiciliary care sector when considering workerslbfiges and five times as large for workers
aged under 25. Similarly the proportion of workens alternative work arrangements, i.e.
employed with temporary, bank or agency contrastalmost twice as large in the domiciliary
care sector (14 against 8 percent). These sulatattierences corroborate the notion that

domiciliary care work schedules are inherently fnegted as the nature of the job would suggest.

21 The sample of care homes is the one used in thégus analysis, while the sample of domiciliaryecagencies is
selected following the same criteria used to setectsample of care homes and illustrated in se&ia.
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We replicate the analysis of wage spillover effemisthe sample of domiciliary carers.
Figure 5 shows the evolution of the hourly wagéritistion for domiciliary carers aged under 25
from one month before to twelve months after th&\Whtroduction. It is based on the subsamples
of workers whose hourly wages were updated betv@sober 2015 and March 2016 (top left
panel), between April 2016 and June 2016 (top nugirtel), between April 2016 and September
2016 (bottom left panel), and between April 2016 &farch 2017 (bottom right panéf.The
similarity with the patters observed for care dssits in the care home sector is striking. A large
spike at the new minimum and a strong wage comjmress the bottom half of the wage
distribution clearly emerge after April 2016. Theesof the spike is in line with the one found for
care assistants aged under 25, with approximatelgescent of young domiciliary carers being
paid exactly £7.20. We also estimate the empimgatiels (5) and (6) on the domiciliary care
sample. Results are reported in Table 10. Nonén@®fstructural cross elasticities reported in
columns (5) and (6) of panels A, B and C is stiaadliy different from one, indicating that wages
for younger workers increased one for one with sagfeadult workerg324

Therefore, in spite of the remarkably different Wwog arrangements documented above,
domiciliary care workers experience wage spilloveesy similar in magnitude to those we

identified in the care home industry. We interghes evidence as supportive of the fact that team

22 Figure A2 in Appendix A2 reproduces the same g@pthe full sample of domiciliary carers aged urizie

23 Table A9 in Appendix A2 reports the coefficientiemtes of the wage equations in the sample of ditiary care

agencies. Results in columns (1) and (2) of padeB and C are very much in line with those repditeTable 3 for
the sample of care homes. Results in columns @Bj4rare instead smaller in magnitude and lessigeky estimated.
Given the high incidence of zero-hour contracthamdomiciliary care sector, the NLW gap appeass dppropriate
as a measure of the NLW bite in this context asepg to the care home one (Datta et al., forthcgmin

24 The first-stage coefficients for the wage spilloggquations in the domiciliary care sector are reabin Table A10
in Appendix A2.
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dynamics and worker-specific preferences for fasnare not key drivers of downward minimum
wage spilloverg®
6.2 Evidence on the “fairness” hypothesis

The evidence presented in the previous subsesgems to exclude a strong role for
workers’ preferences alone in within-firm wage isett Two additional theories could explain the
emergence of downward wage spillovers. The firfimess concerns and inequality aversion by
employers. The second is administrative simplicitiereby employers try to minimise the costs
of managing a diverse wage structure and of indadidevel bargaining. While we cannot
formally test which of these two alternative thesrhas the largest bearing, in this section we
discuss evidence we gathered from a survey of ltanees that seems to support the “fairness
hypothesis”.

For an earlier project funded by the Low Pay Cossioin, we ran a survey of English care
homes. We obtained information on all care homesrigland from the CQC directory and sent
guestionnaires to all homes in January and Feb2@tg for the pre-NLW part of the survey, and
in late June, August and November 2016 for the-pihd/ part of the survey. We obtained a total
of 1390 responses in the pre-NLW survey and ofr@8ponses in the post-NLW survey that were
provided by the owner manager of the care hothesboth the pre- and post-NLW surveys, we
asked respondents about their views on the levisleoNLW. Before the NLW introduction, 42.7
percent of respondents believed that the levehefNLW was about right, while 15.0 percent
thought it too low and 37.6 percent too high. legtingly, after the implementation of the new

wage floor, respondents appear to be much moreifafbte to the minimum wage floor, with 52.5

25 For the sake of completeness, we also investigiai@oyment and total hours spillovers in the doligigi care
sector in Tables A1l and A12 in Appendix A2. Nofithe estimated coefficients is statistically sfgrantly different
from zero.

26 More information on the survey of care homes wilable upon request.
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percent considering it about right, 19.7 percentltaw and only 23.7 percent too highin the
post-NLW survey we asked respondents to leave bal@omment about what they believed
would be the impact of the NLW on their busines$ild/it is not uncommon for respondents to
state that it is fair for a worker to earn a “ligivage”, none of the replies refers to administeati
simplicity and bargaining costs.

We perform a back-of-the-envelope calculation aestimate what the average
counterfactual savings from paying all care assisttheir age-specific minima would be. It turns
out that, if all care assistants were paid themimum wage, the total wage bill would decrease
by 2.6-2.9 percert€ The same figure would drop to 1.2-1.3 percenhlf@are assistant under 25
were paid their age-specific minima. For a labdware of total costs of approximately 60 percent
and assuming no scope for efficiency wages, we ladacthat after the NLW introduction
employers have been willing to take a profit hiupfto 1.7 percent — above and beyond the 2.4

percent needed to meet the NLW requirements — \ndisimg wages above the legal minimén.

7. Other Margins of Adjustment

Given the lack of evidence of employment effectspite of significant wage increases for both
legally affected and unaffected workers, this sgcéxplores whether the minimum wage increase
had an impact on outcomes other than employmentogaichours. It is possible that firms respond
to the wage cost shock by adjusting other marginsh as prices, profits, productivity and the

guality of care services. We consider these outsaméhe following subsections.

27 See Table A13 in Appendix A2 for results on thiabeed panel.

28 The age specific minima are the NLW of £7.20 forse aged 25 and over, the NMW for those undea 36uth
development rate of £5.30 for those aged 18-20usyminimum of £3.87 for 16-17 year olds and apraptice rate
of £3.30.

2% We obtain an estimate of the labour share of totats from our post-NLW survey, where we ask thestjon
“Approximately what percentage of your total casts labour costs?”.
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7.1 Price setting and resident intake

In theory, the lack of evidence of employment ceses could be explained by the ability
to pass minimum wage increases onto consumere ifotin of higher prices. In practice, though,
this is unlikely to happen since residential caesfare, in the majority of cases, regulated bl loc
authorities. Even though private for-profit compgemdominate the care home industry, a large
fraction of their residents are funded by locahauities3® According to LaingBuisson, 60 percent
of residential care home places were funded by Engidorities in 2014, making local authorities
the largest purchaser of adult social care servidested by tight budgets, local authorities have
kept fee levels low, leading to an average 5 penastuction in real fee rates over the period 2010
to 2016 (LaingBuisson, 2015). Analyses based orsomwey of care homes — where we collected
data on minimum and maximum weekly prices — doprovide significant evidence of larger
price increases in firms where the NLW introductsirharder, as the presence of price regulations
would suggest*

Firms’ limited ability to change prices may le&é to alter the care mix that they provide
by decreasing the proportion of residents paidfothe local authority or by increasing the share
of relatively more expensive services, for a gilexel of prices. While we do not have information
on the mix of residents in the NMDS-SC data, wdeobéd information on the proportion of
residents funded by the local authority and theprtoon requiring specialist care in our survey

of care homes. Estimates based on the survey datetdpoint to significant changes in the

30 According to a recent report by the House of Comsnin 2014 private sector residential care plaeashed 74
percent of all places, followed by voluntary sedtt8 percent) and local authority places (8 peicdite role of the
private sector was even more prominent in care komih nursing, where it had 86 percent of all pgavhile the
voluntary sector 8 percent and the public sectrémaining 6 percent. The data refer to the UKu@¢oof Common,
2017). In our sample, 82 percent of homes are farisactor for-profit companies, 14 percent are malty and 0.6
percent local authority (the remaining 3.4 perdmihg classified as “Other”).

31 Results available upon request.
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proportion of local authority funded residents, &g suggestive, albeit at the margins of stagiktic
significance, of an increase in the proportionesiidents requiring specialist céfe.
7.2 Productivity

A margin that firms may try to improve in respomns¢he increase in costs is productivity.
In order to explore this hypothesis, we construatesmasure of productivity as the logarithm of
residents per worker hour. We regress the changeouuctivity against measures of the NLW
bite and the change in the logarithm of averageewagppropriately instrumented. According to
the estimates reported in Table 11, there is ndeenie of larger productivity improvements by
those firms that were more heavily affected byNh&V introduction33
7.3 Quality of care services

Another possibility is that firms respond to thestshock by reducing the quality of care
services provided. We have information on the dquadf care from the inspection reports
conducted by the CQC. The CQC is the independgniator of health and adult social care in
England. It is responsible for setting standardsasé and for monitoring, inspecting and rating
adult social care providers, to make sure that thegt fundamental standards of quality and
safety. At the heart of CQC'’s regulatory activttye rating process is based on periodic inspections
of care providers followed by the publication opoets showing the evaluation of the quality of
care. The ratings are articulated into five keydiof enquiry and an overall judgement. The five

lines of enquiry ask if the service is safe, effggtcaring, responsive to people’s needs and well-

32 Results available upon request.
33 Results in Table 11 refer to the period betweemchl2016 and March 2017. Analogous results forpeods
between March and June, and March and Septembéra28keported in Table A14 in Appendix A2.
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led, while the overall judgement is an aggregatibthese five dimensior.The rating can be
“outstanding”, “good”, “requires improvement” om@dequate?®®

We have access to the most recent firm-level C&igs as of March 2016 and March
2017, and can link them to observations in the NMEISdatabase. Of the 2480 homes that we
could match, 931 had been inspected and ratedebafat after the NLW introduction. Figure A3
in Appendix A2 displays the distribution of ratinigg key line of enquiry as of March 2016 for
the full sample (Panel A) and for the subsampl&rofs with rating both before and after March
2016 (Panel B). In a similar fashion, Panels A &ndf Figure A4 in Appendix A2 show the
distribution of the change in ratings between Ma0i6 and March 2017 for the two samples.
Ratings tend to be concentrated in the mid-rangegoaes, with approximately 65 percent of
homes providing a good overall service and 35 penaguiring improvement as of March 2016
(Panel A of Figure A3). The subgroup of firm tha¢res inspected both before and after March
2016 tend to have poorer performances acrossras Iof enquiry (Panel B of Figure A3),
suggesting that performance and the frequency sieictions might be negatively correlated.
Ratings vary upward or downward between March 2&id March 2017 for approximately 50
percent of the sample inspected in both periodsegF& of Figure A4).

We investigate whether the NLW introduction causedhange in the quality of care

services by running regression models similar taaéqns (3) and (4), where — for each line of

34 The key lines of enquiry are specified as follo®@afe residents are protected from abuse and avoideai®.
Effective care, treatment and support achieves good outdmeéps residents maintain quality of life antdased on
the best available evidendgaring: staff involve and treat residents with compasskindness, dignity and respect.
Responsiveservices are organised so that they meet thdamtss needsWell-led the leadership, management and
governance of the organisation make sure it isighog high-quality care that is based around tisedent’s individual
needs, it encourages learning and innovation, tgmimotes an open and fair culture. Further detaih be found at
http://www.cqc.org.uk/what-we-do/how-we-do-our-jié-key-questions-we-ask

35 Qutstandingthe service is performing exceptionally w@&lood the service is performing well and meeting CQC’s
expectationsRequires improvemerthe service is not performing as well as it sdaahd has been told that it must
improve.lnadequatethe service is performing badly and CQC has tedeion against the person or organisation
that runs it. Further details can be foundvatw.cqc.org.uk/what-we-do/how-we-do-our-job/ratings

29



enquiry — we regress the change in rating betwearcivi2016 and March 2017 against measures
of the NLW bite MIN; ,_,) and against the change in the logarithm of trexaye wageA(nW; ,)
instrumented wittMIN; ._,. As pointed out before, care homes with loweiahiatings are more
likely to be inspected in the post-NLW period, aee more likely to experience a change in ratings.
If initial ratings are correlated with the initi@vel of wages and, in turn, with the bite of thieW,
our estimates of the causal effect of the NLW andhbality of care would be biased. To account
for the potential confounding effect of initial irags, we include them among the controls.

Results are reported in Table 12, where Panefeékg¢o the overall rating and subsequent
panels refer each to one of the five key linesrgjuery. Both reduced-form and structural-form
coefficients are negatively and statistically sigaintly different from zero across all
specifications and quality dimensions, indicatingttthe quality of care is a margin of response to
increased wage costs. According to the structwtahates in columns (5) and (6) of Panel A, a 4
percent increase in average hourly wages leadditopaof approximately 0.1 in the overall rating
on a baseline change of 0.11.
7.4 Firm closure

The analysis of employment and total hour effextsased on the balanced sample of firms
that remain active throughout the period of ourlysia. We are also interested in assessing
whether the wage shock induced by the NLW introdudmpacted the probability of survival of
firms in the residential care home sector. To #nd, we consider the panel of firms that were
active in March 2016 (but may close in subsequemntths) and that we could match with the CQC
registry to obtain information on the activity statof each care home at monthly frequency. The
resulting panel is composed of 4,306 care homewhath 0.1 percent closed by June 2016, 0.6

percent by September 2016 and 1.9 percent by N2OTR.
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In order to empirically assess whether the NLW &aadle in the pattern of closures, we
run reduced form linear probability models of thel@bility of being closed three, six or twelve
months after the NLW introduction on our measuréshe wage biteMIN;,_;. Regression
estimates are reported in Table 13, for closuresf darch 2017, and in Table A15 in Appendix
A2 for closures as of June 2016 and September 28Il 6oefficient estimates are statistically
insignificant and their magnitudes modest, sugggdtiat care homes where the minimum wage
change hit the most were not more likely to goafuiusiness.

Not having access to information on profits or balasheet data, we are unable to assess
whether the wage shock induced by the NLW introdactaused a significant reduction of firm
profits. Even though we cannot exclude the exigeri@ profit hit, the above results make it clear
that any profit hit that could have occurred hasassaot been large enough to drive firms out of
business.

7.5 Aggregate employment and firm dynamics

Finally, we consider whether the NLW introductionpacted aggregate employment and
firm dynamics (entry and exit). To this end, insted restricting the sample to firms that were
active throughout the period of analysis, we cassidll firms ever active in the months
surrounding the NLW introduction. Our findings segtthat aggregate employment did not suffer
as a consequence of the NLW introduction, since {bht were paid below the NLW before April
2016 are fully replaced by jobs paid at or above bW after its introduction. Likewise, firm
dynamics — entries and exits — were not signifiyaaffected by the NLW in the twelve months
after it came into force. The analysis of aggregateloyment effects and firm dynamics is

discussed in detail in Appendix Al.
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8. Conclusion

This paper contributes to the recent revival oéaesh and policy interest in minimum wages by
studying the impact of a significant change ingtrecture of minimum wages that occurred in the
UK in 2016. Leveraging unigue exogenous variatioyught about by the NLW introduction and
novel matched employer-employee data with goodiyuisformation on individual wages, we
provide a comprehensive analysis of the effectmisimum wages on employment, the wage
distribution and firm adjustment levers, thus cimiting to the three key research areas in the
minimum wage literature in a unified framework.

The altered structure was brought about by the morent introducing a new minimum
wage — the National Living Wage — for older workdrsis resulted in there being a fifth minimum
wage rate in operation, as compared to the foloerated prior to the change, with quite sizable
differences in the minima paid to different age kess who previously were paid the same.

This change in the minimum wage structure issgdito study the wage and employment
effects of minimum wages in the care homes sectothe UK economy, a sector whose
organisational structure makes it potentially mattrly vulnerable to changes in wage costs
induced by minimum wages. The changed minimum vsigecture is also used as a means to
identifying wage and employment spillovers becaafdbe age related change in the operation of
minimum wages. Margins of adjustment other thanleympent are also explored.

The analysis finds that, on the labour demandaidieings, care homes mostly seemed to
manage to cope with the additional wage costs rdmilted from the NLW as there is at best
modest evidence of employment changes in resporte tsizable wage cost shock that ensued,
and no evidence of home exit resulting from thisngersely, and rather worryingly from the

perspective of care home residents, the qualitgané services appears to have significantly
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suffered as a consequence of the wage shock. dthigtion in care quality seems to be the main
margin of adjustment we are able to identify amoag®nge of possible firm responses.

The structure of wages by age also substantivedyngdd, as there are significant wage
spillovers for younger workers from the NLW intradion. Thus the main wage impact of the
changed minimum wage structure was on both the svafjdirectly affected older workers and
indirectly affected younger workers, but with lessdence of employment adjustment in response
to these. Employers’ preferences for fairness eesess the most plausible explanation for the

observed wage spillovers.
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Figure 3

Hourly wage distribution for care assistants under 25
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Figure 5

Hourly wage distribution for domiciliary carers under 25
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Table 1 — Descriptive Statistics

Mar 201¢ Jun201¢ Sep 201 Mar 201"
Mear S.D. Mear S.D. Mear S.D. Mear S.D.

Number of employet 38.9:  30.9¢ 39.21 31.2i 39.3t  31.7i 39.5¢ 31.2¢

Mediar 32.0C 32.0C 33.0C 33.0C
Proportion under z 0.1z 0.0¢ 0.12 0.0¢ 0.12 0.0¢ 0.11 0.0¢
Wage 7.5t 1.0¢ 7.7C 1.0¢ 7.7¢€ 1.0¢ 7.8t 1.0¢
Wage (25 and ove 7.64 1.11 7.8C 1.11 7.8¢€ 1.11 7.9t 1.1C
Wage (under 2! 6.82 0.7¢ 6.97 0.81 7.0z 0.8C 7.11 0.8C
Weekly hour 28.7¢ 5.1C 28.7% 5.1C 28.8( 5.1C 28.7¢ 5.1z
Weekly earning 215.0C 54.47 219.1* 55.3t 221.3( 55.4t 223.9. 56.1Z
Proportion femal 0.8 0.1: 0.8¢ 0.1z 0.8¢ 0.1: 0.8¢ 0.1
Age 42.6¢ 4.6( 42.7¢ 4.5¢ 42.8: 4.61 43.0¢ 4.62
Proportion care assisti 0.5€ 0.1¢ 0.5¢ 0.1¢ 0.5¢ 0.1¢ 0.5¢ 0.1€
Proportion with nursini 0.0 0.07 0.0 0.07 0.0 0.07 0.0 0.07
qualification
Occupancy ra 0.92 0.1t 0.9z 0.1¢4 0.9z 0.14 0.9z 0.14
Number of home 4,134 4134 4134 4134

Notes:The sample is a balanced panel of homes activeckeet March 2016 and March 2017.

Table 2 — The Bite of the National Living Wage

Mar 201¢ Jun 201 Sep 201 Mar 2017
Mear S.D. Mear S.D. Mear S.D. Mear S.D

Proportion paid less than minum wage 0.51 0.3z 0.3t 0.3t 0.2¢ 0.3z 0.2z 0.3
Proportion paid less than minumwage (25 ant 0.5t 0.3¢ 037 0.37 0.3C 0.3t 0.2: 0.31
over)

NLW gar 0.0¢ 0.0¢ 0.0¢ 0.0¢ 0.0z 0.0¢ 0.0z 0.0:
NLW gap (25 and ove 0.0¢ 0.0¢ 0.0¢ 0.0¢ 0.0z 0.0¢ 0.0z 0.0:
Proportion paid exactly £7. 0.0 0.1C 0.1 0.2 0.17 0.2t 0.2C 0.2¢
Proportion paid exactly £7.20 (25 aover 0.0 0.1C 0.1t 0.2 0.17 0.2¢ 0.2C 0.27

Notes:The sample is a balanced panel of homes activeckeet March 2016 and March 2017.
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Table 3 — Wage Equations
Dep. Var.: Change in log average hourly wage

Panel A — March 2016 to June 2016

1) (2) ) (4)
Initial low-paid proportiol 0.023*** 0.021***
(0.002 (0.002
Initial NLW gag 0.136*** 0.110%*=*
(0.018 (0.019
Observation 4,13¢ 4.13¢ 4.13¢ 4,13¢
Controls No Yes No Yes

Panel B — March 2016 to September 2016

1) (2) ) (4)
Initial low-paid proportiol 0.037*** 0.036***
(0.002 (0.002
Initial NLW gag 0.264*** 0.244%**
(0.023 (0.026
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes

Panel C — March 2016 to March 2017

1) 2) (3) 4)
Initial low-paid proportiol 0.049*** 0.049***
(0.002 (0.002
Initial NLW gar. 0.400*** 0.390***
(0.027 (0.029
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.

41



Table 4 — Employment Equations
Dep. Var.: Change in log number of employees

March 2016 to March 2017
(1) (2) ) (4) () (6)

Initial low-paid proportio -0.01z -0.020’
(0.011  (0.011

Initial NLW gar. -0.03: -0.08¢

(0.203 (0.111
Change in log average we -0.410° -0.22¢

(0.230  (0.289

Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p<0.05, * p<0.1. Control variables are the irimoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.

Table 5 — Hours Equations
Dep. Var.: Change in log total weekly hours

March 2016 to March 2017
(1) (2) ©) (4) ) (6)

Initial low-paid proportio -0.011 -0.01(C
(0.013  (0.014

Initial NLW gar. -0.15¢ -0.17¢

(0.146  (0.154
Change in log average we -0.21z -0.44¢

(0.280  (0.404

Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activegeet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p%0.05, * p<0.1. Control variables are the irimoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table 6 — Wage Spillover Equations
Dep. Var.: Change in log average hourly wage foplegees aged under 25

Panel A — March 2016 to June 2016

v v
Proport.  NLW
below gap
1) 2) 3) 4) ©) (6)
Initial low-paid proportion (25- 0.017** 0.017***
(0.003 (0.003
Initial NLW gap (25+ 0.109**  0.110***
(0.031  (0.033
Change in log average wage (2 0.643*** (.592***
(0.103  (0.152
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

(1) (2) 3 4) (5) (6)
Initial low-paid proportion (25- 0.029***  0.031***
(0.004 (0.004

Initial NLW gap (25+ 0.220*** (0.234***
(0.040 (0.043
Change in log average wa 0.747**  0.724%**
(25+)
(0.089 (0.118
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Panel C — March 2016 to March 2017

(1) 2) (3) (4) ©) (6)
Initial low-paid proportion (25- 0.033*** (0.038***
(0.005  (0.005

Initial NLW gap (25+ 0.268*** (0.308***
(0.060  (0.063
Change in log average wage (2 0.722*%**  0.654***
(0.100  (0.125
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Control¢ No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseetMarch 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p<0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospion of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table 7 — Employment Spillover Equations
Dep. Var.: Change in share of employees aged Wiler

March 2016 to March 2017

1) 2) (3) 4) ©) (6)
Initial low-paic proportion (25+ -0.00¢ -0.001
(0.004  (0.004

Initial NLW gap (25+ -0.00z 0.007
(0.034 (0.038
Change in log average wage (2 -0.02¢ 0.01¢
(0.075  (0.080
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p<0.05, * p<0.1. Control variables are the irimoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.

Table 8 — Total Hours Spillover Equations
Dep. Var.: Change in share of total weekly hoursked by employees aged under 25
March 2016 to March 2017

1) (2) 3) (4) (5) (6)
Initial low-paid proportion (25- -0.00: 0.001
(0.004  (0.004

Initial NLW gap (25+ 0.00¢ 0.02(
(0.036  (0.040
Change in log average wa(25+) 0.02: 0.04:
(0.078 (0.084
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activegeet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p%0.05, * p<0.1. Control variables are the irimoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table 9 —Differences between the Care Home and tizmiciliary Care Sector

March 2016
Care Home Domiciliary Cart Difference

Mear S.D Mear S.D
Firm-level outcome
Number of employe: 38.9:  30.9¢ 62.<0 7052  -2397
Proportion under 2 0.12 0.0¢ 0.12 0.0¢ 0.01 °
Number of firm: 4,13¢ 1,248
Workerlevel outcome
Wage 7.6t 2.07 752 1.25 0.1 ™
Wage under 2)) 6.8t 1.1C 7.25 0.79 -0.41 ™
Proportion on zerhourcontract 0.07 0.25 0.64 0.48 -057 ™
Proportion on zerhour contracts (under 2 0.12 0.23 0.67 0.47 -054 ™
Proportion on permanent contre 0.9C 0.2¢ 0.€3 0.38 0.8 ™
Proportion on temporary contra 0.01 0.12 0.(5 0.27 -0.0¢ ™
Proportior bank worker 0.07 0.2¢ 0.4 0.20 0.3 ™
Proportion agency worke 0.0C 0.04 0.(5 0.23 -0.cs ™
Weekly hour 28.4: 11.8( 1227 1589 16.1¢ ™
Weekly earning 215.4t 118.3( 74.44 118.79 141.01 ™
Proportion femal 0.84 0.37 0.£7 0.3¢ -0.0z ™
Age 42.31  13.9: 4165 13.3¢ 068 ™
Proportion care assist: 0.5¢ 0.5C 0.€1 0.39 -0.26
Proportion with nursing qualificatic 0.0t 0.2¢ 0.0C 0.C5 0.0t ™

Number of worker 181,88t 131,68C

Notes:The sample is made of all workers and firms inthkenced panel of care homes and domiciliary agemcies
active between March 2016 and March 2017. Theckelsimn reports the difference in means betweertdhe home
and domiciliary care sectors and the associatetifisignce level. P-value: *** p<0.01, ** p<0.05,p<0.1.
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Table 10 — Wage Spillover Equations in the Domici#iry Care Sector
Dep. Var.: Change in log average hourly wage foplegees aged under 25

Panel A — March 2016 to June 2016

\Y \Y
Proport.  NLW
below gap

1) 2 3) 4) ©) (6)
Initial low-paid proportion (25-  0.026***  0.025***
(0.005  (0.006

Initial NLW gap (25+ 0.183**  (0.155**
(0.069  (0.072
Change in log average wa 0.953*** 1.037***
(25+)
(0.199  (0.293
Observation 847 847 847 847 847 847
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) ®3) (4) () (6)

Initial low-paid proportion (25- 0.036***  0.035***
(0.006 (0.007
Initial NLW gap (25+ 0.263***  0.226**
(0.086  (0.088
Change in log average wage (2 1.001** 1.001***
(0.173  (0.227
Observation 847 847 847 847 847 847
Controls No Yes No Yes Yes Yes

Panel C — March 2016 to March 2017

(1) 2) (3) (4) ©) (6)
Initial low-paid proportion (25- 0.046***  0.047***
(0.008  (0.009

Initial NLW gap (25+ 0.443*** 0.417***
(0.150 (0.158
Change in log average wage (2 0.981*** (.892***
(0.175  (0.178
Observation 847 847 847 847 847 847
Control¢ No Yes No Yes Yes Yes

Notes: The sample is a balanced panel of domiciliary eayencies active between March 2016 and March 2017.
Robust standard errors are reported in parentheseslue: *** p<0.01, ** p<0.05, * p<0.1. Controbviables are the
initial proportion female, proportion with nursingualification, proportion of care assistants, agerage (all
workers), occupancy rate and regional dummies.
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Table 11 — Productivity
Dep. Var.: Change in log residents per worker hour

March 2016 to March 2017

1) 2) (3 4) ©) (6)
Initial low-paid proportio 0.01: 0.001
(0.015 (0.015
Initial NLW gar. 0.07¢ 0.01¢
(0.159 (0.169
Change in log average we 0.01¢ 0.03:
(0.311 (0.423
Observation 4,08: 4,08: 4,08: 4,08: 4,08: 4,08:
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p<0.05, * p<0.1. Control variables are the irioportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table 12 — Quality of care

Dep. Var.: Change in rating between March 2016Macch 2017 (latest rating)

Panel A — Overall quality

v \Y
Proport. NLW
below gap
1) 2) 3 4) ©) (6)
Initial low-paid proportio -0.142%*  -Q,125***
(0.022 (0.023
Initial NLW gaf -1.146*** -1.008***
(0.203 (0.211
Change in log average we -2.441%x* -2 51 3%*
(0.485 (0.563
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes
Panel B — Safe
1) (2) 3) (4) (5) (6)
Initial low-paid proportio -0.095%**  -(,082***
(0.023 (0.025
Initial NLW gaf -0.815*** -0.735***
(0.221 (0.231
Change in log average we -1.611%*  -1,839***
(0.497 (0.594
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes
Panel C — Effective
v v
Proport. NLW
below gap
1) (2) 3) 4) ©) (6)
Initial low-paid proportio -0.091*** -0.077***
(0.021 (0.022
Initial NLW gar. -0.628***  -0.524**
(0.200 (0.207
Change in log average we -1.491%*  -1,294**
(0.433 (0.517
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes
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Panel D — Caring
(1) (2) 3) (4) (5) (6)

Initial low-paid proportio -0.078***  -0.077***
(0.015 (0.016
Initial NLW gar. -0.520%** -0.506***
(0.150 (0.156
Change in log average we -1.512%*  -1.266***
(0.335 (0.404
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes

Panel E — Responsive

(1) (2) ) (4) Q) (6)

Initial low-paid proportio -0.091*** -0.075***
(0.020 (0.021
Initial NLW gaf -0.795*** -0.697***
(0.194 (0.200
Change in log average we -1.460%** -1, 727**
(0.423 (0.517
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes

Panel F — Well-led
1) (2) 3) (4) (5) (6)

Initial low-paid proportio -0.124%*  -(0,110***
(0.024 (0.026
Initial NLW gaf -0.997*** -0.883***
(0.226 (0.236
Change in log average we -2.150%** -2 202%**
(0.521 (0.604
Observation 2,48( 2,48( 2,48( 2,48( 2,48( 2,48(
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p<0.05, * p<0.1. Control variables are the latesting in the
relevant line of enquiry as of March 2016, theiahiproportion female, proportion with nursing dtiahtion,
proportion of care assistants, average age (akeve), occupancy rate and regional dummies.
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Table 13 — Closures
Dep. Var.: Indicator for Firm Closure

March 2016 to March 2017

@) 2) (3) (4)
Initial low-paid proportiol -0.001 0.00:
(0.007 (0.007
Initial NLW gar. 0.03¢ 0.06¢
(0.059 (0.062
Observation 4,30¢ 4 ,30¢ 4 ,30¢ 4,30¢
Control No Yes No Yes

Notes: The sample is a balanced panel of homes actiaith 2016, unconditional on their survival untibkéh
2017. Robust standard errors are reported in gaeses. P-value: *** p<0.01, ** p<0.05, * p<0.1. Guol variables
are the initial proportion female, proportion withrsing qualification, proportion of care assistamatverage age (all

workers), occupancy rate and regional dummies.
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Appendix Al — Aggregate employment and firm dynamis

Al.1 Aggregate Employment Effects

We explore the aggregate employment effects of\ibé/ introduction using a bunching approach as in
Cengiz et al. (2018). The bunching approach allogv$o infer the effect on employment throughout the
wage distribution by comparing the number of miggwbs below the minimum to the number of excess
jobs above the minimum before and after the paltgnge. The main intuition behind this approathas
when a higher minimum wage is introduced, workel®wsed to be paid at a wage below the new
minimum can no longer be paid at their old rate.aAsonsequence, provided that there is almost full
compliance with the law, the mass of jobs at thiédno of the wage distribution should disappear. &om
of these jobs will obtain the wage uprate and floeeeappear at or right above the new minimum, some
might be destroyed, and some other new jobs mightréated through a labour supply effect. Therefore
the size of the excess mass above the new minimmawides an account of preserved and newly created
jobs, and the sum of the excess and the missing massures the total employment change, whether
positive or negative. It is reasonable to belidna the bulk of the dynamics will occur in a neighkhood

of the new minimum, as changes in the upper tathefwage distribution are unlikely to be driven by
minimum wage changes.

To implement this strategy, we consider the entioekforce of care homes ever active between
October 2015 and March 2017, therefore allowingefatries and exits. This allows us to investigate t
aggregate employment effects of the NLW introducti@/e collapse the individual data and calculate
monthly employment counts at the local authoristritit level by £0.50 hourly wage bins from six rtion
prior to a year after the NLW introduction, andnfréwo pounds below to five pounds above the NLW¥ rat
of £7.20%* We then estimate how changes in the excess arsihgisiass by wage bin evolve relative to

March 2016 adopting the following fixed effect frawork:

36 While we do not have any ex-ante information ok the range over which the minimum wage chamgehave
distributional consequences, we draw on the inftionan Figure 1 and restrict our analysis to waletsveen £5.20
and £11.20.
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8 12
Nl,w,m =%Yo+ z Z Vk,‘rH\’X/ X H;[n + ¢l,w,m (7)
k=—41t#¥-1,1=—6

whereN, ,, ., is employment headcount in local authotityvage binw and monthm, I, is an indicator
taking value one if wage bim is k-bin distant from the £7.20 bifi},, is an indicator taking value one if
monthm is z-period distant from April 2016 anf ,, ., a disturbance term. The key parameters of interest
areyy . fork = {—4,...,8} andr = {-6,-5,...,-2,0,...,11,12}, as they trace the evolution of the missing
and excess mass relative to the time of the poli@nge. In this model, given that the timing of KiaN
introduction is common to all local authoritiesgidification comes from variation in the number of
workers for which the minimum wage change is bigdieross local authorities.

In Figure A5 in Appendix A2 the vertical bars capend to the estimatgdt for k = {—4, ...,8}
and for selected values of namelyr = 3 in the top left panely = 6 in the top right panek = 9 in the
bottom left panel and = 12 in the bottom right panel. For each bar, a capipedndicates the 95 percent
confidence interval of thgk. The connected dots indicate instead the cumelatinm of the bin-specific
effects. Across all the panels, the missing massiigentrated in the two wage bins right belowrtbe
minimum and the excess mass in the first bin altpwhile employment changes in the other binsvary
small and statistically indistinguishable from zefbe pattern of the cumulated effects suggestgdha
previously paid below the NLW are fully replacedjblgs in the three bins right above the new minimum
and that there are no spillover effects in the ujppet of the wage distribution.

While the previous chart displays the change insniaswage bin for selected post-treatment
periods relative to March 2016, Figure A6 in Appemd2 documents the evolution of the total numbfer o
jobs below the minimum, = ¥;21_, ¥¥ (missing mass), the total number of jobs abovertiimump, =
> _o¥K(excess mass), and their sumA, =a,+ f;(net excess mass) fort=
{-6,-5,..,—2,0,...,11,12}. The numbers reported at the bottom of the fiqareethe point estimates
A,. The graph shows a sharp reduction in the numbjebsfbelow the NLW between the six months prior

and the twelve months after its implementation. Below mass decreases by a statistically significan
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amount exactly in April 2016 — showing that the imam wage increase had real bite — and remains
persistently negative throughout the following tveemonths. The evolution of the excess mass almost
perfectly mirrors this pattern, displaying a sigzaht and positive jump fromn = 0 onwards. This is
confirmed by the behaviour of the “net excess més’is very small in magnitude and never statidiy
different from zero. Interestingly enough, theradspre-trend i, nor 3;. According to these result, there

is little if no indication of negative aggregate@oyment effects due to the NLW introduction.

Following our previous investigation of potentighilover effects, we extend the bunching
framework to account for different patterns betwaenkers aged under 25, and workers aged 25 and ove
In practice, we augment the bunching model intergdhe main regressor with an age-group dummy.
Results are reported in Figures A7 and A8 in AppeA@ for adult workers, and in Figures A9 and A10
for younger workers. The age-specific patternsvarg similar to the aggregate ones. The evolutidh®
net excess mass in Figure A10 seems to suggedd dubinonetheless small and statistically insiigaifit
negative employment effect for younger workers.idkll, we take this bunching exercise as evidehat
the NLW introduction did not have any significagigeegate employment effects.

Al.2 Aggregate firm dynamics

We are also interested in whether the NLW introidunchad an impact on firm entry. We therefore
consider all firms ever active in the period betw&tarch 2016 and March 2017, allowing for both iestr
into and exits out of the sample. Estimating redufoem linear probability models for the probalyilif
entry as we did above for the probability of exitinfeasible, since we do not have a measure of the
minimum wage bite for entrants. We therefore caltathe data at the local authority district 1&&ahd
run reduced-form regressions of the following form:

Ejp=ay+BaMIN 1 +Z];_1Vs + w1 (8)

37 This model requires collapsing the data by agegmal, wage bin, month and local authority.
38 Local authority district areas as defined by O £ngland into 326 areas of local governance.

53



whereE , is the proportion of entrants in local authoiityetween March 2016 and time- wheret can
be June 2016, September 2016 or March 201MHN, ., is either the proportion of low-paid workers or
the wage gap at local authority level in March 20&Z is a vector of local-authority controls including
the proportion of female workers, average age ptioportion working as care assistants, the promorti
with nursing qualification, the occupancy rate anset of regional dummies. For entries between Marc
2016 and March 2017, reduced form estimates amtexpin columns (1) to (4) of Panel C of Table A16
in Appendix A2. Columns (5) and (6) instead showdaral form estimates in whidIN, ,_, is used as
an instrument for the change in the logarithm ef dverage wage in the local authodin; ,.*° The
statistical insignificance of the estimated coédfts and their limited size indicate that the NLW
introduction did not have an impact on firm entrytee local authority level.

For completeness, we also report reduced-form tadtsral-form estimates for firm exits at the
local authority level in Table A17 in Appendix ARonsistently with the firm-level results, we do fiad

evidence of a detrimental effect of the NLW introtdon on care home survival.

39 Estimates for entries between March and June 204 @eported in Panel A of Table A16 in Appendix Ahile
those for entries between March and September 2OR&nel B of the same table.
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Appendix A2 — Additional Figures and Tables

Figure Al

National Minimum Wage Rates, 1999-2016
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Figure A2

Hourly wage distribution for domiciliary carers under 25
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Figure A3

Distribution of ratings in March 2016
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Figure A4

Distribution of change in ratings between March 2016 and March 2017
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Figure A5

Change in employment by wage bin relative to March 2016
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Figure A6

Evolution of missing and excess mass
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Figure A7

Change in employment by wage bin relative to March 2016
Employees aged 25 and over
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Figure A8

Evolution of missing and excess mass
Employees aged 25 and over
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Figure A9

Change in employment by wage bin relative to March 2016
Employees aged under 25
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Figure A10

Evolution of missing and excess mass
Employees aged under 25
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Table Al — Identification Checks
Panel A — Dep. Var.: Change in log average hourhges

March to Jun March to Septemb
201t 201¢  Difference  201% 201¢  Difference
1) (2) (3) (4) (5) (6)

Initial log average hourly war  -0.016*** -0.060*** -0.043*** -0.032** -0.099*** -0.067***
(0.003 (0.006 (0.007 (0.005 (0.009 (0.010

Observation 4,12¢ 4,13¢ 8,26( 4,12¢ 4,13¢ 8,26(

Panel B — Dep. Var.: Change in log humber of engésy

March to Jun March to Septemb
201t 201¢  Difference  201F 201¢  Difference
1) (2) 3) (4) (5) (6)
Initial log average hourly war  -0.00( 0.030° 0.031 -0.007 -0.00z 0.00¢

(0.018  (0.017  (0.024  (0.024  (0.024  (0.033

Observation 4,12¢ 4,13¢ 8,26( 4,12¢ 4,13¢ 8,26(

Panel C — Dep. Var.: Change in log total weekly dsou

March to Jun March to Septemb
201t 201¢  Difference 201t 201¢  Difference
1) 2) (3) (4) ©) (6)
Initial log average hourly war  0.00¢ 0.031 0.02¢ 0.01: -0.007 -0.02(

(0.019  (0.023  (0.030 (0.026  (0.029  (0.039

Observation 4,12¢ 4,13¢ 8,26( 4,12¢ 4,13¢ 8,26(

Notes:The sample in columns (1) and (4) is a balanceélpaf homes active between March 2015 and Mardl6 20
The sample in columns (2) and (5) is a balanceeélgHiomes active between March 2016 and Marcif 20@lumns
(3) and (5) are based on both samples. Robustathrdrors are reported in parentheses. P-valudep<6.01, **
p<0.05, * p<0.1.
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Table A2 — Weekly Earnings Equations
Dep. Var.: Change in log average weekly earnings

Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) (2) 3) 4) ©) (6)
Initial low-paid proportio 0.022***  (0.021***
(0.004 (0.005
Initial NLW gaf 0.141%+* (,122***
(0.038 (0.042
Change in log average we 1.015** 1.116%**
(0.219 (0.309
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio 0.041***  0.040***
(0.006 (0.007
Initial NLW gag 0.333*** (.318***
(0.054 (0.060
Change in log average we 1.123**  1.302%**
(0.167 (0.211
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controle No Yes No Yes Yes Yes

Panel C — March 2016 to March 2017
(1) (2) ) (4) () (6)

Initial low-paid proportio 0.063*** (0.066***
(0.007  (0.008
Initial NLW gag 0.454***  (0.455***
(0.077  (0.082
Change in log average we 1.353**  1.166***
(0.150  (0.193
Observation 4,13¢ 4,13¢ 4,13« 4,13¢ 4,13¢ 4,13¢
Control¢ No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activegeet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospion of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A3 — Employment Equations
Dep. Var.: Change in log number of employees

Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) (2) 3) 4) ©) (6)
Initial low-paid proportio -0.011*  -0.014*
(0.006 (0.007
Initial NLW gar. -0.10¢  -0.127°
(0.065 (0.068
Change in log average we -0.661*  -1.157*
(0.325 (0.676
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio -0.011 -0.016*
(0.008 (0.009
Initial NLW gar. -0.04¢  -0.08¢
(0.087  (0.094
Change in lo@average wag -0.460’ -0.35¢

(0.246  (0.395

Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activesleetMarch 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A4 — Total Hours Equations
Dep. Var.: Change in log total weekly hours

Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) 2 3) 4) ©) (6)
Initial low-paid proportio -0.012’ -0.01z
(0.007 (0.007
Initial NLW gar. -0.12: -0.13:
(0.078  (0.085
Change in log average we -0.58¢ -1.20¢
(0.371 (0.850
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio -0.01c -0.01:
(0.009 (0.010
Initial NLW gar. -0.07¢  -0.11«¢
(0.101 (0.111
Change in log average we -0.36: -0.46¢
(0.289 (0.469
Observation 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢ 4,13¢
Controle No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activesleetMarch 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A5 — Wage Equations for Employees Aged 25 ar@ver
Dep. Var.: Change in log average hourly wage forkers aged 25 and over

Panel A — March 2016 to June 2016

1) (2) ) (4)
Initial low-paid proportion (25- 0.028*** 0.027***
(0.002 (0.002
Initial NLW gap (25+ 0.204*** 0.186***
(0.024 (0.026
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes

Panel B — March 2016 to September 2016

1) 2) (3) 4)
Initial low-paid proportion (25- 0.043*** 0.042***
(0.002 (0.003
Initial NLW gap (25+ 0.339*** 0.323***
(0.028 (0.031
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes

Panel C — March 2016 to March 2017

1) (2) (3) 4)
Initial low-paid proportion (25- 0.052*** 0.052%**
(0.003 (0.003
Initial NLW gap (25+ 0.467*** 0.471%**
(0.031 (0.034
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A6 — Weekly Earnings Equations for Employeeéged Under 25
Dep. Var.: Change in log average weekly earningsvfrkers aged under 25

Panel A — March 2016 to June 2016

v v
Proport.  NLW
below gap
) 2) 3 4) 5 (6)
Initial low-paid proportior(25+) 0.00¢ 0.011
(0.012  (0.013
Initial NLW gap (25+ 0.04¢ 0.07¢
(0.123  (0.130
Change in log average wage (2 0.42: 0.42:
(0.490 (0.688
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes
Panel B — March 2016 to September 2016
1) (2) 3) (4) (5) (6)
Initial low-paid proportion (25- 0.027"  0.033**
(0.015  (0.017
Initial NLW gap (25+ 0.20¢ 0.272*
(0.145 (0.156
Change in log average wage (2 0.791**  0.840°
(0.389 (0.472
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes
Panel C — March 2016 to March 2017
(1) 2) (3) 4) ©) (6)
Initial low-paid proportion (25- 0.057*** 0.061***
(0.019 (0.020
Initial NLW gap (25+ 0.471** (0.509***
(0.275  (0.190
Change in log average wage (2 1.174%*  1.082***
(0.389  (0.398
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activegeet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospion of care assistants, average age (all woykecsupancy rate

and regional dummies.
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Table A7 — Employment Spillover Equations
Dep. Var.: Change in share of employees aged Wiler

Panel A — March 2016 to June 2016

v v
Proport.  NLW
below gap
1) 2 3) 4) ®) (6)
Initial low-paid proportion (25- -0.00z -0.001
(0.002 (0.002
Initial NLW gap (25+ -0.01¢  -0.01¢
(0.019 (0.022
Change in log average wage (2 -0.05: -0.09¢
(0.083 (0.118
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes
Panel B — March 2016 to September 2016
1) (2) 3) (4) (5) (6)
Initial low-paid proportion (25- -0.001 -0.001
(0.003 (0.003
Initial NLW gap (25+ 0.00c¢ -0.01:
(0.026 (0.028
Change in log average wage (2 -0.03¢ -0.03¢
(0.071  (0.086
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate

and regional dummies.
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Table A8 — Total Hours Spillover Equations
Dep. Var.: Change in share of total weekly hoursked by employees aged under 25
Panel A — March 2016 to June 2016

v v
Proport.  NLW
below gap
) 2 3 4) 5 (6)
Initial low-paid proportion (25- -0.00z -0.001
(0.002  (0.002
Initial NLW gap (25+ -0.02: -0.017
(0.021  (0.023
Change in log average wage (2 -0.027 -0.09¢
(0.088  (0.128
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016
1) (2) 3) (4) (5) (6)

Initial low-paid proportion (25- -0.001 -0.00c¢
(0.003  (0.003
Initial NLW gap (25+ -0.00¢  -0.01:
(0.027  (0.029
Change in log average wage (2 -0.00: -0.03¢
(0.074  (0.090
Observation 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢ 2,86¢
Controls No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activeseet March 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A9 — Wage Equations in the Domiciliary Care 8ctor
Dep. Var.: Change in log average hourly wage

Panel A — March 2016 to June 2016

1) (2) (3) (4)
Initial low-paid proportiol 0.026*** 0.027***
(0.003 (0.004
Initial NLW gar. 0.061** 0.060**
(0.030 (0.030
Observation 1,24¢ 1,24¢ 1,24¢ 1,24¢
Control No Yes No Yes

Panel B — March 2016 to September 2016

1) 2) (3) 4)
Initial low-paid proportiol 0.038*** 0.037***
(0.004 (0.004
Initial NLW gar. 0.095** 0.090**
(0.041 (0.039
Observation 1,24¢ 1,24¢ 1,24¢ 1,24¢
Controls No Yes No Yes

Panel C — March 2016 to March 2017

1) (2) (3) 4)
Initial low-paid proportiol 0.053*** 0.050***
(0.005 (0.006
Initial NLW gar. 0.176** 0.168**
(0.077 (0.073
Observation 1,24¢ 1,24¢ 1,24¢ 1,24¢
Controls No Yes No Yes

Notes: The sample is a balanced panel of domiciliary @gencies active between March 2016 and March 2017.
Robust standard errors are reported in parentheseslue: *** p<0.01, ** p<0.05, * p<0.1. Controbviables are the
initial proportion female, proportion with nursingualification, proportion of care assistants, agerage (all
workers), occupancy rate and regional dummies.
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Table A10 — Wage Equations for Employees Aged 25 di©ver in the Domiciliary Care Sector
Dep. Var.: Change in log average hourly wage forkers aged 25 and over
Panel A — March 2016 to June 2016

1) (2) ) (4)
Initial low-paid proportion (25- 0.026*** 0.026***
(0.004 (0.004
Initial NLW gap (25+ 0.169*** 0.149**
(0.058 (0.059
Observation 847 847 847 847
Controls No Yes No Yes

Panel B — March 2016 to September 2016

1) 2) (3) 4)
Initial low-paid proportion (25- 0.036*** 0.035***
(0.004 (0.004
Initial NLW gap (25+ 0.266*** 0.226***
(0.078 (0.077
Observation 847 847 847 847
Controls No Yes No Yes

Panel C — March 2016 to March 2017

(1) (2) () (4)
Initial low-paid proportion (25- 0.050*** 0.048***
(0.005 (0.006
Initial NLW gap (25+ 0.518*** 0.468***
(0.145 (0.154
Observation 847 847 847 847
Controls No Yes No Yes

Notes: The sample is a balanced panel of domiciliary @gencies active between March 2016 and March 2017.
Robust standard errors are reported in parentheseslue: *** p<0.01, ** p<0.05, * p<0.1. Controbviables are the
initial proportion female, proportion with nursingualification, proportion of care assistants, agerage (all
workers), occupancy rate and regional dummies.
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Table A11 — Employment Spillover Equations in the Dmiciliary Care Sector
Dep. Var.: Change in share of employees aged Wiler

Panel A — March 2016 to June 2016

\Y vV
Proport.  NLW
below gap

1) 2 3) 4) ®) (6)
Initial low-paid proportion (25- -0.00z -0.001
(0.003 (0.003

Initial NLW gap (25+ -0.01¢ -0.00¢
(0.036  (0.037
Change in log average wage (2 -0.041 -0.041
(0.128 (0.241
Observation 847 847 847 847 847 847
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) (4) (5) (6)
Initial low-paid proportion (25- -0.00: -0.001
(0.004 (0.005

Initial NLW gap (25+) 0.00¢ 0.02¢t
(0.054  (0.055
Change in log average wage (2 -0.03: 0.111
(0.135  (0.260
Observation 847 847 847 847 847 847
Controle No Yes No Yes Yes Yes

Panel C — March 2016 to March 2017

1) 2) (3) 4) ©) (6)
Initial low-paid proportion (25- -0.00¢ -0.001
(0.005  (0.006

Initial NLW gap (25+ 0.00¢ 0.05¢
(0.059  (0.058
Change in log average wage (2 -0.02: 0.11¢
(0.120 (0.129
Observation 847 847 847 847 847 847
Control¢ No Yes No Yes Yes Yes

Notes: The sample is a balanced panel of domiciliary @gencies active between March 2016 and March 2017.
Robust standard errors are reported in parentheseslue: *** p<0.01, ** p<0.05, * p<0.1. Controbviables are the
initial proportion female, proportion with nursingualification, proportion of care assistants, agerage (all
workers), occupancy rate and regional dummies.
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Table A12 — Total Hours Spillover Equations in theDomiciliary Care Sector
Dep. Var.: Change in share of total weekly hoursked by employees aged under 25
Panel A — March 2016 to June 2016

\Y \Y
Proport.  NLW
below gap

) 2) 3 4) 5 (6)
Initial low-paid proportion (25- 0.001 0.00¢
(0.006  (0.006

Initial NLW gag (25+) 0.02¢ 0.05¢
(0.077  (0.076
Change in log average wage (2 0.17¢ 0.37:
(0.247 (0.575
Observation 847 847 847 847 847 847
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016
1) (2) 3) (4) (5) (6)

Initial low-paid proportion (25- -0.00¢ 0.001
(0.008  (0.009
Initial NLW gap (25+ 0.05¢ 0.11¢
(0.115 (0.111
Change in log average wage (2 0.03¢ 0.521
(0.251  (0.606
Observation 847 847 847 847 847 847
Controls No Yes No Yes Yes Yes

Panel C — March 2016 to March 2017

1) 2) (3) 4) ©) (6)
Initial low-paid proportion (25- -0.01: -0.001
(0.009  (0.011

Initial NLW gap (25+ -0.07(¢ 0.04¢
(0.129  (0.120
Change in loaverage wage (25 -0.011 0.09¢
(0.221  (0.274
Observation 847 847 847 847 847 847
Control¢ No Yes No Yes Yes Yes

Notes: The sample is a balanced panel of domiciliary @gencies active between March 2016 and March 2017.
Robust standard errors are reported in parentheseslue: *** p<0.01, ** p<0.05, * p<0.1. Controbviables are the
initial proportion female, proportion with nursingualification, proportion of care assistants, agerage (all
workers), occupancy rate and regional dummies.
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Table A13 — Respondent’s views about the level oW

All firms Balanced pan
Pre-NLW Pos-NLW Pre-NLW Pos-NLW

1) 2 3 (4)

Level of NLW is

About righ 42.7% 525% 43.7% 57.4%
Too lown 15.0% 19.7% 16.2% 19.2%
Toac high 37.6% 23.7% 35.6% 20.9%
Don't know 4.7% 4.1% 4.5% 2.5%
Number of responder  138: 806 24¢ 24¢

Notes:The data are from a survey of all CQC regulatedligh care homes that we ran before and after thé&/ N
introduction. We obtained information on all acticare homes in England from the CQC registry amt se
guestionnaires to all homes in January and Feb2Gi§ for the pre-NLW part of the survey, and e ldune, August
and November 2016 for the post-NLW part of the synResponses were provided by the owner manadiee afre
homes. We obtained a total of 1390 responses iprt®ILW survey and of 827 responses in the postyNurvey,

of which 248 responded to both surveys. In theNit®Y survey we asked: “Do you think that the propbssvel of
the NLW is:(i) about right(ii) too high,(iii) too low, (iv) don’t know?”". In the post-NLW surveye asked: “Do you
think that the current level of the NLW i§) about right,(ii) too high,(iii) too low, (iv) don’t know?”. The table
reports respondents’ answers to these questidhe ipre- and post-NLW waves for the whole samplespondents
(columns 1 and 2) and the balanced panel (colunarmsi3}).
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Table A14 — Productivity
Dep. Var.: Change in log residents per worker hour

Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) 2 3) 4) ©) (6)
Initial low-paid proportio 0.011 0.00¢
(0.008 (0.009
Initial NLW gar. 0.04: 0.02¢
(0.088 (0.097
Change in log average we 0.39( 0.21¢
(0.435 (0.869
Observation 4,08: 4,08: 4,08: 4,08: 4,08: 4,08:
Controls No Yes No Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio 0.00¢ 0.007
(0.010 (0.012
Initial NLW gar. -0.01C  -0.01¢
(0.113 (0.126
Change in log average we 0.18¢ -0.06¢
(0.325 (0.507
Observation 4,08: 4,08: 4,08: 4,08: 4,08: 4,08:
Controle No Yes No Yes Yes Yes

Notes:The sample is a balanced panel of homes activesleetMarch 2016 and March 2017. Robust standaodserr
are reported in parentheses. P-value: *** p<0.01p«0.05, * p<0.1. Control variables are the iritgoportion
female, proportion with nursing qualification, pospon of care assistants, average age (all woykecsupancy rate
and regional dummies.
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Table A15 — Closures
Dep. Var.: Indicator for Firm Closure

Panel A — March 2016 to June 2016

1) 2) (3) 4)
Initial low-paid proportiol 0.001 0.00z
(0.002 (0.002
Initial NLW gar. 0.02( 0.022
(0.020 (0.024
Observation 4,30¢ 4 ,30¢ 4 ,30¢ 4,30¢
Controls No Yes No Yes
Panel B — March 2016 to September 2016
1) 2) (3) 4)
Initial low-paid proportiol 0.001 0.00:
(0.004 (0.005
Initial NLW gar. 0.03i 0.057]
(0.037 (0.043
Observation 4,30¢ 4,30¢ 4,30¢ 4,30¢
Controls No Yes No Yes

Notes: The sample is a balanced panel of homes actiairth 2016, unconditional on their survival untibkéh
2017. Robust standard errors are reported in gagses. P-value: *** p<0.01, ** p<0.05, * p<0.1. Guol variables
are the initial proportion female, proportion withrsing qualification, proportion of care assistamatverage age (all

workers), occupancy rate and regional dummies.
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Table A16 — Firm entries at local authority level
Dep. Var.: Probability of firm entry
Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) 2 3) 4) ©) (6)
Initial low-paid proportio 0.00¢ 0.00z
(0.004 (0.010
Initial NLW gar. 0.00¢ -0.00¢
(0.054 (0.115
Change in log average we 0.09¢ -0.03:
(0.374 (0.616
Observation 321 321 321 321 321 321
Controls No No Yes Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio 0.00¢ 0.00z
(0.004 (0.010
Initial NLW gar. 0.00¢ -0.00¢
(0.054 (0.115
Change in log average we 0.05¢ -0.01¢
(0.235 (0.337
Observation 321 321 321 321 321 321
Controle No No Yes Yes Yes Yes

Panel C — March 2016 to March 2017
(1) (2) ) (4) () (6)

Initial low-paid proportio 0.00¢ 0.00:
(0.005  (0.011
Initial NLW gar 0.02¢ -0.00¢
(0.058 (0.119
Change in log average we 0.06¢ -0.01%
(0.199  (0.232
Observation 321 321 321 321 321 321
Control¢ No No Yes Yes Yes Yes

Notes:The sample is a balanced panel of local autheriR®bust standard errors are reported in paresghBsvalue:
*** p<0.01, ** p<0.05, * p<0.1. Control variablesra the initial proportion female, proportion withursing
qualification, proportion of care assistants, agerage (all workers), occupancy rate and regionardies.
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Table A17 — Firm exits at local authority level
Dep. Var.. Probability of firm exit
Panel A — March 2016 to June 2016

v \Y
Proport. NLW
below gap
1) 2 3) 4) ©) (6)
Initial low-paid proportio 0.00¢ 0.00¢
(0.003 (0.004
Initial NLW gar. 0.02¢ 0.05¢
(0.022  (0.037
Change in log average we 0.22¢ 0.29¢
(0.153 (0.224
Observation 321 321 321 321 321 321
Controls No No Yes Yes Yes Yes

Panel B — March 2016 to September 2016

1) (2) 3) 4) (5) (6)
Initial low-paid proportio 0.001 -0.00¢
(0.007 (0.009
Initial NLW gar. 0.00z -0.00¢
(0.061 (0.078
Change in log average we -0.10¢ -0.02:
(0.220 (0.229
Observation 321 321 321 321 321 321
Controle No No Yes Yes Yes Yes

Panel C — March 2016 to March 2017
(1) (2) ) (4) () (6)

Initial low-paid proportio 0.00z 0.00¢
(0.014 (0.018
Initial NLW gar. -0.03( -0.03¢
(0.123  (0.162
Change in log average we 0.07: -0.07(¢
(0.338  (0.319
Observation 321 321 321 321 321 321
Control¢ No No Yes Yes Yes Yes

Notes:The sample is a balanced panel of local autheriR®bust standard errors are reported in paresghBsvalue:
*** p<0.01, ** p<0.05, * p<0.1. Control variablesra the initial proportion female, proportion withursing
qualification, proportion of care assistants, agerage (all workers), occupancy rate and regionardies.
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