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ABSTRACT 
 

A Persistence Model of the National Minimum Wage 
 
This paper utilises the panel element of the BHPS (waves 9 to 14) to examine the dynamics 
of the National Minimum Wage (NMW) introduced to Britain in 1999. Specifically a 
persistence measure based on a random effects probit model for those affected by the NMW 
is constructed. The conditional probabilities imply some degree of state dependence, but 
there is also a considerable amount of turnover from one year to the next among those 
affected by the NMW. 
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1. INTRODUCTION 
 
This research into the dynamics of the National Minimum Wage (NMW)1 investigates 

the persistence of work paid at or around the minimum, the characteristics of those 

that remain in low paid work, and the proportion of employees affected by the NMW.  

Obviously, if minimum wage jobs are mainly entry-level jobs which only have short-

term effects on lifetime earnings this is a much less serious policy issue than if they 

are mainly dead-end jobs, providing workers with few opportunities for positive wage 

growth2. 

 

If there is persistence in minimum wage employment it is important to know the 

cause.  Such persistence could be the consequence of particular personal 

characteristics of those in this state or it could be due to a causal link between 

previous labour market experience and minimum wage employment.  That is, it is 

important to disentangle the effects of unobserved individual heterogeneity and true 

state dependence, controlling for observable characteristics.  True state dependence 

(sometimes referred to as scarring) occurs when there is an causal relationship 

between previous and current labour market experience, so that an individual 

experiencing minimum wage unemployment now will behave differently in the future 

than someone who is not in minimum wage employment.  Of particular significance is 

whether previous non employment makes an individual more likely to experience 

minimum wage employment when entry to the labour market occurs.  Firms may be 

more likely to offer employment at minimum wages to such individuals because they 

                                                 
1 We are grateful to the Low Pay Commission for financing this research and to Stephen Jenkins for 
helpful comments.  The conclusions drawn are, however, those of the authors and do not necessarily 
reflect the views of the Commission. 
2 A further related question is whether the same individuals experience minimum wage employment 
year after year or whether the incidence of such employment affects different individuals from one year 
to the next.  However, our methodology does not enable us to cast much light on this, as we do not 
include new entrants into minimum wage employment other than in the initial year of the panel.   
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are less likely to have appropriate work experience or because non-employment is 

used as a signal to employers that such individuals are likely to be low productivity 

workers.  Or perhaps workers with periods of non-employment lower their reservation 

wages in order to secure any job, thus making minimum wage employment more 

likely.   

 

As Arulampalam et al (2000) note, is can be difficult to distinguish between 

unobserved heterogeneity and state dependence because of the initial conditions 

problem.  However, we have the advantage of starting our analysis in 1999 when the 

National Minimum Wage was first introduced in Britain.  Stewart (2005) implies that 

initial conditions can be taken as exogenous if the start of the process coincides with 

the start of the observations period for each individual.   

 

In the context of this study not only the introduction of the minimum wage in April 

1999 at £3.60 an hour for adults and £3.00 per hour for youths (for 18 to 21 year olds) 

is pertinent, but also adjustments made to these rates thereafter.  As illustrated in 

Figure 1 further increases were awarded in the case of the adult rate in October 2000 

(£3.70), October 2001 (£4.10), October 2002, (£4.20), October 2003 (£4.50), October 

2004, (£4.85), and October 2005 (£5.05).  A further increase to £5.35 occurred in 

October 2006.  There were corresponding increases for young persons, but the 

percentage increases were not identical for each group.3  When we use panel data 

there will be a change in the individuals who are directly affected by the NMW each 

time it is increased and as the percentage increase is not constant the extent to which 

the NMW bites will vary.  There are a number of ways of measuring this (see Lemos, 

                                                 
3 As shown in Figure 1 a NMW is also to be introduced for 16-17 year olds, previously exempt, from 
October 2004, initially set at £3.00 per hour. 
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2004).  One possible measure is the real minimum wage.  Another is the log Kaitz 

index (Kaitz, 1970), which is defined as the ratio of the minimum wage to the average 

wage adjusted for coverage.  The ‘fraction affected’ will not be the same as the 

‘fraction at’, as workers traditionally above the minimum, but now captured by it, 

may bargain to have their wages raised above the minimum.  In this paper we measure 

bite as the ratio of the adult minimum wage to median adult hourly pay and the 

employment rate as number employed as a ratio of all individuals of working age.   

 

In this paper we use data from the British Household Panel Survey over the period 

1999 to 2004 (waves 9 to 14) to construct a persistence measure based on probit 

analysis with random effects for those affected by the minimum wage.   

 

2. PREVIOUS WORK 

As far as we are aware direct evidence on the dynamics of minimum wages is limited 

to the USA.  One study (Smith and Vavrichek, 1992) reported that over 60% of 

workers in receipt of the minimum wage in 1984 were earning more than the 

minimum one year later.  More recently Evan and McPherson (2003) compared 

minimum wage workers with a comparison group earning above the minimum, using 

panel data drawn from the Current Population Survey over the period 1979-1999.  

Their evidence suggests that minimum wage jobs tend to be entry-level jobs and that 

they are also of short duration for a large majority of workers.  Factors most likely to 

assist wage growth (or movement above the minimum) are education and training and 

changes of industry and occupation.  This is after a correction for sample selection, 

which is required because earnings are only observed for those who remain in 

employment.   
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As far as Britain is concerned work on the dynamics of low pay has some relevance 

(see, for example, Asplund, Sloane and Theodossiou, editors, 1988, Stewart and 

Swaffield, 1999, Sloane and Theodossiou, 2000, Bradley et al., 20034 and Stewart, 

2005).  One may summarise this literature as suggesting that the longer workers 

remain in low paid jobs, the more difficult it becomes to escape from them (low pay 

persistence).  This scarring effect of low pay can result as a consequence of the 

characteristics of individuals themselves (heterogeneity) or the carry over of the 

experience of low pay from one period to the next (structural dependence).  The 

evidence suggests that the latter is much more important than the former.  As well as 

having a relatively high probability of remaining low paid, this group is also more 

likely to move out of employment (the low-pay, no-pay cycle).  There is little 

evidence for this group that low paid jobs act as stepping stones to higher paid jobs, 

which might offset the above disadvantage.  The strongest evidence for this is found 

in Stewart (2005) who presents results consistent with the hypothesis that low wage 

jobs do not augment human capital significantly more than unemployment.  

Therefore, it does appear that experience of low pay causes some workers to be 

trapped there.  Low pay appears also to be associated with long-run earnings 

inequality in the sense that as the earnings distribution widens the number of workers 

classified as low paid increases.  To some extent, institutional arrangements, such as 

union membership and collective bargaining coverage, serve to moderate these effects 

by compressing the lower tail of the earnings distribution.  Yet, we should be cautious 

                                                 
4 Bradley et al. adopt a somewhat different approach by distinguishing between five labour market 
states – high skilled employment, intermediate skilled employment, low skilled employment, 
unemployment and out of the labour force.  Using the first seven waves of the BHPS they identify two 
particular groups.  One of them in the high skilled sector is more likely to remain in or move between 
jobs in that sector.  The other (the socially excluded) tends to move between low skilled employment, 
unemployment and inactivity.  This is taken as evidence of sectoral persistence. 
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in equating low pay with minimum pay.  First, minimum wage workers are located at 

a lower moment in the earnings distribution than low-paid workers, who are 

conventionally defined as earning less than two-thirds of the male median wage and 

who are not subject to statutory wage provisions.  Second, there are statistical 

problems in using the standard data sets to identify those subject to the minimum 

wage that are much more severe than is the case with respect to low-paid workers. 

 

A number of studies have focused on the incidence of minimum wages for particular 

groups in the labour market.  The LPC itself estimated at the time of the introduction 

of the NMW in 1999 that it would impact on 3 per cent of male full-timers, 26 per 

cent of male part-timers, 5 per cent of female full-timers and 22 per cent of female 

part-timers, implying that three-quarters of the recipients would be female.  Despite 

this Dex, Sutherland and Joshi (2000) estimated the effect on the gender pay gap to be 

small.  This result was confirmed by Robinson (2002) who suggests, on the basis of a 

simulation using the 1999 Labour Force Survey, that it would require a NMW as high 

as £5 per hour at that time to reduce the gender gap by 3 percentage points.  As for 

regional differences Stewart (2002) found that, although the minimum wage had 

differential wage distribution effects across 140 areas of the country, employment 

growth after its introduction was not significantly lower in areas of the country with 

high proportions of workers paid below the minimum before it was introduced than in 

areas with low proportions of such workers.  One study (Burchardt and McKnight, 

2003) has examined the effect of the NMW on the disabled, finding that 5 per cent of 

the non-disabled and 9 per cent of the disabled were earning less than the adult 

minimum wage in the post-NMW period, which they attribute to non-compliance or 

measurement error in the LFS.  They also find that disabled employees earning less 
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than the minimum prior to its introduction did not enjoy the same improvement as the 

non-disabled.  Finally, Dickens and Manning (2002) have estimated the impact of the 

NMW on wage inequality, finding that it does have a detectable effect on the wage 

distribution, though it has had virtually no effect on the pay of workers who are not 

directly effected.  While these studies are a useful background to our own study they 

do not examine persistence effects for employers or different sub-groups of 

employees affected by the NMW. 
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FIGURE 1 
CHANGES IN THE NATIONAL MINIMUM WAGE 
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3. RESEARCH METHODS AND SAMPLING 
 
(i) Data and Research Methodology 
 

The BHPS, is an annual survey of a nationally representative set of households in Great 

Britain and has the advantage of being a full panel, which enables users both to track 

individuals over a longer period of time and to control for unobservables that might 

otherwise affect labour market outcomes.  The BHPS also covers the complete earnings 

distribution with careful checks on individual pay.  Further, wave 9 included additional 

questions in order to evaluate the impact of the NMW (see Stewart and Swaffield, 

2002)5.   

 

The data are from waves nine to fourteen6 and the sample consists of an unbalanced 

panel of employees of working age (i.e. males aged 18-65 and females aged 18-60) in 

Great Britain who are : 

(i) in paid employment in wave 9  

(ii) who give full interviews 

(iii) and who are not students, individuals on government training schemes 

or members of the armed forces. 

No new individuals enter the sample7. 

We use derived hourly rate of pay (rather than basic hourly earnings) in order to 

maximise sample size.  This is usual gross weekly earnings divided by total paid hours 

                                                 
5 For the first time data were collected on basic hourly wage rates for hourly paid workers and overtime 
premium payments for all employees, thus allowing an implied basic rate for all non-hourly paid workers 
to be constructed which has been shown to better identify pay spikes at the NMW that are otherwise 
obscured when average hourly wage data are used. 
6 A full description of BHPS is given in Taylor, Brice and Prentice-Lane (2001). 
7 We exclude the boost for Scotland and Wales and data for Northern Ireland. 
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(basic plus paid overtime) worked in a normal week.8  This does not identify the spike 

in earnings as well as the basic pay variable, but it does appear to behave in a similar 

manner over time9. 

 

As Cappellari and Jenkins (2004) point out the usefulness of multiple regression 

models of low pay transition probabilities are contingent on the ability to deal with 

issues such as non-random attrition, non response on key economic variables and non-

random selection into low pay in the base year (the initial conditions problem).  Using 

the BHPS waves 1 to 10 they find that the problem of panel attrition can be ignored and 

we do not deal with this problem here.  They also conclude that relatively simple 

models provide estimates of covariate marginal effects that differ little from those 

provided from more complicated models.  The procedure we adopt to deal with the 

initial conditions problem assumes the model is the same for those experiencing a 

previous episode of NMW employment as it is for those who enter NMW employment 

from non employment.   

 

An important policy issue is whether the same men and women are paid at or below the 

NMW year-on-year, or whether the stock of individuals affected by the NMW is 

characterised by high inflow and outflow rates.  Economists refer to movements into 

and out of a stock as ‘churning’, and if individuals affected by the NMW typically 

experience high turnover rates their stay in low paid work can be quite short.  

Alternatively, if turnover rates for some groups of workers are low, and their chance of 

                                                 
8 This is the same hourly rate as used by Stewart and Swaffield (2002). 
9 Focusing on adults in wave 9 of the BHPS and using basic hourly earnings 1.5 per cent of the sample 
are paid less than the minimum and 8.1 per cent precisely the minimum of £3.60 per hour.  Using derived 
average hourly earnings the BHPS provides a figure of 5.6 per cent below the minimum and 0.3 per cent 
at the minimum 
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being affected by the NMW is influenced by previous episodes of pay at or below the 

NMW, then their chance of exiting low pay may be state dependent. 

 

Although the BHPS cannot be used directly to analyse NMW durations, the panel 

nature of the data can be exploited to construct a persistence measure for those affected 

by the NMW.  Therefore, we use the BHPS to see how an individual’s current 

propensity of being at or below the NMW is affected by previous experiences of being 

paid at or below the NMW. 

 

(ii) Model Specification  

We start with the simplest dynamic model of employment at or below the NMW, 

namely:  

)0yyx(1y iti1it121it21itit1 >ν+ε+γ+γ+β= −−      (1) 

where y1it takes the value 1 if the ith individual is employed at or below the NMW and 

0 if employed above the NMW at time t; y2it-1 takes the value 1 if the ith individual is 

not employed at time t-1 and zero otherwise; xit is a vector of explanatory variables; iε  

is an individual specific measure of unobserved heterogeneity; and ),0(N~it νσν  is a 

standard disturbance. 

 

Before (1) can be estimated two problems need to be addressed; first, the standard 

random effects model assumes  is uncorrelated with xiε it; second, the initial conditions 

problem, which implies that  and yiε 1i0 are correlated. 

If left untreated both problems can lead to inconsistent estimates and badly biased 

estimates. 
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Following Mundlak (1978) and Chamberlain (1984) correlation between  and 

observed characteristics in x

iε

it is allowed by assuming a relationship of the following 

form: 

i
'
ii x α+α=ε            (2) 

 

where  is a measure of unobserved heterogeneity which is independent of xiα it and '
ix  

are the means of the time varying variables for each individual10. The adjusted model 

can therefore be written as: 

)0xyyx(1y iti
'
i1it121it21itit1 >ν+α+α+γ+γ+β= −−                 (1a) 

 

To account for the initial conditions problem we use the Conditional Maximum 

Likelihood estimator suggested by Wooldridge (2005), which models the conditional 

density of y1t given x and y10
11. The model for iα  is written as: 

i1010i y ω+α+α=α         (3) 

where . Substituting (3) into (1a) gives: ),0(N~i ασω

)0xyyyx(1y iti
'
i10101it121it21itit1 >ν+ω+α+α+α+γ+γ+β= −−                  (1b) 

 

Estimates of (1a), and 1(b), and a pooled probit model for comparison purposes, are 

reported in the main results section. 

 

                                                 
10  In practice many of the variables included in the model are binary variables and they do not vary 

much over the estimation period. Consequently the variables included in '
ix in the results section are 

restricted to age; age squared; length of job tenure; the regional employment rate; and regional bite 
variable. 
11 Even if the process is observed from its inception the assumption of independence between  and yiα 10 
is still very strong and if violated would still require a correction for initial conditions.  
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Marginal Effects 

The effect that previous labour market status (y1it-1 or y2it-1) has on the probability of 

employment at or below the NMW is based on two counter-factual probability 

calculations (Wooldridge, 2005). Specifically, for the model given in 1(b): 
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)ˆˆˆˆˆ(ˆ

)ˆˆˆˆ(ˆ

αααγβ

αααβ
      (4) 

where  is the cumulative normal distribution function, TΦ i is the number of 

employment episodes observed, T is the sum of Ti, and hats over parameters indicate 

maximum likelihood estimates. 

  

Two comparison probabilities are then reported in the tables reported below. First the 

average partial effect (APE)= 0j p̂p̂ −  and the predicted probability ratios (PPR)  

 and . 0j p̂/p̂ 12 p̂/p̂

 
 
4. RESULTS 

(i) Some Descriptives 

 Means of the variables are presented in Table 1.  In general the distributions are 

as one would expect with 83 per cent of those paid at or below the minimum 

wage being female.  The low paid are also less likely to have qualifications, less 

likely to be employed in larger establishments, less likely to have promotion 

possibilities or managerial responsibilities, less likely to be employed full time 

and less likely to be in a unionised workplace.  Among industries construction 

stands out as having a disproportionate number of its workers paid at or below 

the minimum wage (32 per cent of all those at or below the NMW in our 
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sample).  Two-thirds of those at or below the NMW are also concentrated in 

three occupational groups – personal and protective services, sales and other 

occupations.  There do not appear to be strong regional differences in NMW 

incidence or in employment rates or regional bite of the NMW. 

   

 (ii) The persistence model 
 

Here we are concerned with the persistence of employment at or below the 

NMW, and in particular whether being paid at or below the NMW in one period 

increases the probability of being affected by the NMW in future periods. One 

way of looking at this issue is to consider the conditional probability of an 

individual being paid at or below the NMW in year t given that he or she was 

either paid at or below the NMW or above the NMW in year t-1.  Based on the 

data taken from the BHPS these conditional probabilities, along with the 

unconditional probability of being affected by the NMW, are reported in Table 

2.  The unconditional probability of being paid at or below the NMW varies 

between 5.6 per cent and 6.9 per cent and does not exhibit any clear trend.  The 

conditional probabilities lie between 29 per cent and 35 per cent, implying a 

substantial degree of state dependence, though without controls for individual 

heterogeneity.  That is an individual’s chance of being employed at or below the 

NMW in the current period depends in part on whether they were employed at 

or below the NMW in the previous period. However, as pointed out by 

Heckman (1981) and more recently by Stewart (1999), such conditional 

probabilities do not necessary prove the existence of state dependence of 

employment at or below the NMW, as they can equally arise as a result of either 

observed or unobserved heterogeneity, particularly where characteristics that 
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exhibit persistence over time are associated with an increased chance of being 

paid at or below the NMW. 

 

Labour market status transitions for the three categories – not employed, 

employed at or below the minimum wage and employed above the NMW are 

provided in Table 3.  The large majority of those not employed remain so from 

one year to the next, but those entering the labour market are six times more 

likely to end up with wages above the NMW as at or below it.  Nearly 15 per 

cent of those paid at or below the NMW move out of employment, over a third 

remain in that state and over 50 per cent move into more highly paid 

employment, so that there is considerable upward mobility even over a period 

as short as one year.  Over 92 per cent of those in higher pay remain in that state 

with relatively few moving into minimum wage employment or out of the 

labour market. 

 

In Table 4(a) we provide dynamic probit estimates of employment at or below 

the NMW.  Previous labour market status, whether that indicates either non-

employment at t-1 or paid at or below at t-1, is significant in both models 

(Pooled Logit and Random Effects Probit, which includes both Mundlak and 

Wooldridge corrections12.  The coefficients indicate that those individuals who 

experience an episode of non-employment or employment at or below the 

NMW at t-1 are more likely to be in low paid employment at time t.  The 

difference between these estimates is significant, and is reflected in the sizes of 

                                                 
12 As noted above only continuous variables were used for the Mundlak correction.  Of these mean age 
and mean age squared were significant, that the tenure, bite and employment measures were not. 
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both the predicted probabilities of being paid at or below the NMW – 1 and 

2 – and the predicted relative probabilities. 

p̂

p̂

 

The significance of a previous episode of minimum wage employment in both 

specifications strongly supports the existence of persistence, although 

controlling for unobserved heterogeneity and initial conditions dampens down 

the magnitude of the response.  Thus relative to an individual who is employed 

at or above the NMW at t-1, an individual in minimum wage employment at t-1 

is 13.6 per cent more likely to be in minimum wage employment at time 1 

according to the pooled probit model.  However, once unobserved heterogeneity 

and initial conditions are controlled for this probability falls to 4 per cent.  The 

equivalent effect produced by an episode of non-employment at t-1 in each 

model is 4.0, and 2.6 per cent respectively.  For the random effects model these 

are relatively small but nonetheless significant effects. 

 

The significance of the rho parameter in the Random Effects Model suggests 

that controlling for unobserved heterogeneity is important as individual 

heterogeneity accounts for 20 per cent of the total error variance.  Controlling 

for initial conditions also clearly impacts on the reported marginal effects.  

 

A consistent pattern is shown for the effect that other covariates have on 

likelihood of minimum wage employment.  Thus the likelihood of minimum 

wage employment is higher for females, older workers, individuals in poor 

health, those working in smaller establishments, those with no managerial or 

supervisory responsibilities working in jobs with few promotion possibilities, 
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individuals working in non-union establishments; and individuals in lower 

status occupations (measured relative to Professionals).  This is in accordance 

with other studies using different data sets such as the Labour Force Survey 

(See for instance Jones et al (2004)). 

 

Industry and region effects are not as pronounced as might be expected as only 

in construction does the coefficient turn out to be significant at conventional 

levels.  No significant effects were found for either the bite or employment 

variables, although given that these variables are measured at the same level of 

regional dissaggregation as the regional variables already included in the model 

it might be overly optimistic to expect the model to be able to identify these 

separate effects.13  For this reason we reran the model excluding the regional 

bite and employment rate variables (Table 4(b)).  This had little effect on the 

industry dummies but did impact on the regional dummies.  Now six regions 

(East Midlands, North-East, Scotland, Wales, West Midlands and Yorkshire and 

Humberside) have significantly higher proportions of minimum wage workers 

relative to the omitted region, London and the South-East. 

 

5. CONCLUSIONS 

The evidence on low pay dynamics revealed by the analysis of the BHPS supports the 

persistence model for a minority of workers on or below the NMW, but the effect is 

relatively small and a substantial majority of workers move rapidly out of minimum 

wage employment.  The results suggest that it is important to correct for unobserved 

heterogeneity and initial conditions, both of which serve to reduce the size of the 

                                                 
13 Here bite is measured by the ratio of the current NMW to adult basic hourly earnings in each region 
and the regional employment rate as the ratio of employment to working age population. 
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persistence coefficients, which still, however, remain significant.  These results contrast 

with results for low paid workers, where it has been found that low wage jobs typically 

do not lead on to better things and suggest that it is dangerous to infer that different 

moments of the earnings distribute operate in similar ways.  It should be noted that we 

do not rule out the possibility of a low-pay no-pay cycle as our methodology does not 

allow us to capture the return of those who leave minimum wage employment for 

unemployment and later return to minimum wage employment.  However those 

entering employment from unemployment are much more likely to enter higher paid 

employment than minimum wage employment. 
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Table 1: Means of Variables: BHPS 1999-2004 
 

 All Employees Employees 
Paid at or 
below the 

NMW 

Employees Paid 
Above the NMW 

Female 
 

0.52 0.83 0.50 

Age 
 

39.91 40.16 39.89 

Degree/Higher Qualifications 
 

0.55 0.35 0.56 

A-Level 
 

0.12 0.15 0.12 

O-Level 
 

0.18 0.22 0.18 

Other Qualifications 
 

0.06 0.09 0.06 

Poor Health 
 

0.05 0.09 0.05 

Married 
 

0.62 0.61 0.62 

Widowed/Separated/Divorced 
 

0.13 0.17 0.13 

Job Tenure 
 

59.37 52.61 59.68 

Establishment  25-99 
 

0.25 0.23 0.25 

Establishment 100-499 
 

0.26 0.16 0.26 

Establishment 500+ 
 

0.19 0.04 0.20 

Managerial Responsibility 
 

0.25 0.09 0.26 

Supervisory Responsibility 
 

0.16 0.12 0.16 

Promotion Possibilities 
 

0.52 0.34 0.53 

Full Time 
 

0.83 0.56 0.85 

Union/Staff Association at 
Workplace 

0.54 0.30 0.55 

Extraction; Manufacture of Metals, 
Mineral Products & Chemicals 

0.09 0.03 0.09 

Metal Goods, Engineering & 
Vehicles Industries 

0.07 0.02 0.07 

Other Manufacturing 
 

0.05 0.02 0.05 

Construction 0.12 0.32 0.11 
Distribution, Hotels & Catering 0.14 0.14 0.14 

Transport & Communication 0.18 0.09 0.18 
Banking, Finance, Insurance, 
Business Services & Leasing 

0.21 0.20 0.21 
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Other Services 0.13 0.15 0.13 
Managers & Administrators 0.17 0.05 0.17 

Associate Professional & 
Technical Occupations 

0.14 0.04 0.14 

Clerical & Secretarial Occupations 0.19 0.14 0.19 
Craft & Related Occupations 0.10 0.03 0.10 
Personal & Protective Service 

Occupations 
0.10 0.27 0.09 

Sales Occupations 0.06 0.21 0.06 
Plant & Machine Operatives 0.08 0.06 0.08 

Other Occupations 0.06 0.18 0.05 
East Anglia 

 
0.04 0.05 0.04 

East Midlands 
 

0.10 0.13 0.10 

North West 
 

0.10 0.08 0.10 

North East 
 

0.07 0.08 0.07 

Scotland 
 

0.09 0.11 0.09 

South West 
 

0.09 0.08 0.09 

Wales 
 

0.06 0.10 0.05 

West Midlands 
 

0.09 0.13 0.09 

Yorkshire and Humberside 
 

0.09 0.10 0.09 

Regional Bite of NMW 
 

0.50 0.52 0.50 

Employment Rate 
 

0.71 0.71 0.71 

2000 
 

0.27 0.28 0.27 

2001 
 

0.23 0.24 0.23 

2002 
 

0.18 0.19 0.18 

2003 
 

0.17 0.14 0.17 

Non-Employed at t-1 
 

0.02 0.06 0.02 

At or Below NMW at t-1 
 

0.04 0.38 0.03 
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Table 2: Unconditional and Conditional Probabilities of Being Employed at or 
Below the National Minimum Wage 1999-2004 (BHPS) 

 
 

 Unconditional Probability 
of NMW Employment 

Conditional Probability of 
NMW 

Year P( =1) t1y P( =1| =1) t1y 1t1y −
1999 0.069  
2000 0.058 0.290 
2001 0.067 0.349 
2002 0.062 0.342 
2003 0.056 0.294 
2004 0.062 0.311 

 
Entries restricted to the working age population but excluding students, individuals on 
government training programmes and the armed forces. 
 
 
 
 
 
 
Table 3: Labour Market Status Transitions BHPS 1999-2004 
 

 Destination 
Origin Not Employed Employed At or 

Below NMW 
Employed Above 

NMW 
Not Employed 83.22 2.29 14.49 

Employed At or 
Below NMW 

14.58 34.65 50.77 

Employed Above 
NMW 

4.58 3.34 92.07 

 
Entries restricted to the working age population but excluding students, individuals on 
government training programmes and the armed forces.  
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Table 4a: Employment At or Below the NMW (Dynamic Probit Estimates BHPS 
2000-2004) 

 
 Pooled Probit Random Effects Probit 

Female 
 

0.4784***    (0.070) 0.5209*** 
(0.086) 

Age 
 

-0.0243   (0.020) 0.2657*** 
(0.103) 

Age Squared 
 

0.0003   (0.000) -0.0022** 
(0.001) 

Degree/Equivalent 
 

-0.1561*    (0.087) -0.1636 
(0.106) 

A-Level 
 

-0.0095   (0.104) 0.0074 
(0.125) 

O-Level 
 

-0.0763  (0.092) -0.0772 
(0.112) 

Other Qualifications 
 

-0.1108   (0.115) -0.1102 
(0.139) 

Poor Health 
 

0.2549***   (0.098) 0.2923*** 
(0.112) 

Married 
 

-0.0012  (0.078) 0.0139 
(0.094) 

Widowed/Separated/Divorced 
 

0.0228  (0.100) 0.0301 
(0.1197) 

Job Tenure 
 

-0.0013***   (0.000) -0.0003 
(0.001) 

Establishment  25-99 
 

-0.1025   (0.066) -0.1094 
(0.077) 

Establishment 100-499 
 

-0.1452*   (0.075) -0.1503* 
(0.087) 

Establishment 500+ 
 

-0.4457***   (0.111) -0.4909*** 
(0.130) 

Managerial Responsibility 
 

-0.2090*   (0.111) -0.2269* 
(0.127) 

Supervisory Responsibility 
 

-0.1821**   (0.079) -0.2074** 
(0.091) 

Promotion Possibilities 
 

-0.1255**    (0.057) -0.1173* 
(0.066) 

Full Time 
 

-0.0779   (0.064) -0.0710 
(0.075) 

Union/Staff Association at 
Workplace 

-0.2813***  (0.061) -0.2954***   (0.073) 

Extraction; Manufacture of 
Metals, Mineral Products & 

Chemicals 

-0.1746  (0.200) -0.1586 
(0.232) 

Metal Goods, Engineering & 
Vehicles Industries 

-0.2614  (0.217) -0.3066 
(0.251) 

Other Manufacturing 
 

-0.2496  (0.223) -0.2593 
(0.254) 
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Construction 0.3182*  (0.183) 0.3553* 
(0.214) 

Distribution, Hotels & Catering -0.0801  (0.191) -0.0871 
(0.221) 

Transport & Communication -0.1853   (0.190) -0.1738 
(0.220) 

Banking, Finance, Insurance, 
Business Services & Leasing 

-0.0616   (0.189) -0.0753 
(0.220) 

Other Services -0.0826  (0.198) -0.0948 
(0.230) 

Managers & Administrators 0.3291 (0.203) 0.3302 
(0.229) 

Associate Professional & 
Technical Occupations 

0.3416*   (0.196) 0.3565 
(0.223) 

Clerical & Secretarial 
Occupations 

0.4189**   (0.188) 0.4198** 
(0.214) 

Craft & Related Occupations 0.4057*     (0.217) 0.3697 
(0.249) 

Personal & Protective Service 
Occupations 

0.9763***   (0.182) 1.0327*** 
(0.210) 

Sales Occupations 0.8580***   (0.195) 0.8879*** 
(0.224) 

Plant & Machine Operatives 0.7654***   (0.207) 0.7709*** 
(0.237) 

Other Occupations 1.0581***   (0.192) 1.0928*** 
(0.222) 

East Anglia 
 

0.0081   (0.174) 0.0112 
(0.416) 

East Midlands 
 

0.1568  (0.186) 0.1649 
(0.507) 

North West 
 

-0.0276   (0.174) 0.0414 
(0.450) 

North East 
 

0.0856  (0.214) 0.1102 
(0.622) 

Scotland 
 

0.1010  (0.166) 0.0856 
(0.443) 

South West 
 

-0.0298   (0.149) -0.0832 
(0.315) 

Wales 
 

0.2824  (0.210) 0.3903 
(0.579) 

West Midlands 
 

0.2562   (0.161) 0.2747 
(0.407) 

Yorkshire and Humberside 
 

0.0531   (0.204) 0.0509 
(0.548) 

Regional Bite of NMW 
 

1.4928   (1.302) 0.4883 
(1.567) 

Employment Rate 
 

-0.1853  (0.733) -1.6949 
(1.085) 

2000 0.0323   (0.104) 0.2717 
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 (0.240) 
2001 

 
-0.0363   (0.092) 0.1552 

(0.189) 
2002 

 
-0.0367   (0.094) 0.1150 

(0.153) 
2003 

 
-0.2181**   (0.094) -0.1344 

(0.118) 
Non-Employed at t-1 

 
0.4880***  (0.124) 0.4167*** 

(0.142) 
At or Below NMW at t-1 

 
1.0953***   (0.071) 0.5861*** 

(0.110) 
Constant 

 
-2.4548***   (0.749) -3.7909***   (1.157) 

ρ  
 

 0.2004 
[0.000] 

Log Likelihood -1400.8227 -1365.9926 
2
1χ  1248.90 

[0.000] 
646.96 
[0.000] 

]0)[( 1t21t1 yy
2
2 =α−αχ −−  20.00 

[0.000] 
1.03 

[0.3107] 
Sample Size 11349 11349 

0p̂  0.0307 0.0277 

1p̂  0.0711 0.0535 

2p̂  0.1670 0.0686 

1p̂ -  0p̂ 0.0404 0.0259 

2p̂ -  0p̂ 0.1363 0.0409 

1p̂ /  0p̂ 2.3169 1.9346 

2p̂ /  0p̂ 5.4460 2.4776 

2p̂ /  1p̂ 2.3505 1.2807 
   
Notes: 

1. * signifies significance at the 10% level; ** signifies significance at the 5% 
level; and *** signifies significance at the 1% level. 

2. Standard errors in rounded parentheses and p-values in square brackets. 
3.  is a test of whether all the slope coefficients are equal to zero; and  is a 

test of whether the coefficients on the lagged labour market status variables are 
equal to one another. 

2
1χ

2
2χ

4. Omitted categorical variables are no qualifications; single; establishment size 
less than 25; agriculture, forestry and fishing; professional; London and the 
South-East; and 2004. 

5.  , , and  are defined in the text. 0p̂ 1p̂ 2p̂
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Table 4b: Employment At or Below the NMW (Dynamic Probit Estimates BHPS 
2000-2004) 

 
 Pooled Probit Random Effects Probit 

Female 
 

0.4792***   (0.070) 0.5179*** 
(0.086) 

Age 
 

-0.0240  (0.020) 0.2520** 
(0.102) 

Age Squared 
 

0.0003    (0.000) -0.0022** 
(0.001) 

Degree/Equivalent 
 

-0.1552*   (0.087) -0.1598 
(0.105) 

A-Level 
 

-0.0077   (0.1035) 0.0144 
(0.125) 

O-Level 
 

-0.0778   (0.092) -0.0771 
(0.111) 

Other Qualifications 
 

-0.1109   (0.115) -0.1057 
(0.139) 

Poor Health 
 

0.2576***   (0.098) 0.2915*** 
(0.111) 

Married 
 

0.0001  (0.078) 0.0168 
(0.093) 

Widowed/Separated/Divorced 
 

0.0250    (0.100) 0.0380 
(0.119) 

Job Tenure 
 

-0.0013***   (0.0004) -0.0003 
(0.001) 

Establishment  25-99 
 

-0.1017  (0.066) -0.1109 
(0.077) 

Establishment 100-499 
 

-0.1433*    (0.075) -0.1512* 
(0.086) 

Establishment 500+ 
 

-0.4474***   (0.112) -0.4951*** 
(0.130) 

Managerial Responsibility 
 

-0.2083*   (0.110) -0.2242* 
(0.127) 

Supervisory Responsibility 
 

-0.1824**  (0.079) -0.2082** 
(0.091) 

Promotion Possibilities 
 

-0.1261**  (0.057) -0.1192* 
(0.066) 

Full Time 
 

-0.0782  (0.064) -0.0715 
(0.075) 

Union/Staff Association at 
Workplace 

-0.2842***   (0.061) -0.2977*** 
(0.073) 

Extraction; Manufacture of 
Metals, Mineral Products & 

Chemicals 

-0.1739   (0.200) -0.1557 
(0.231) 

Metal Goods, Engineering & 
Vehicles Industries 

-0.2629  (0.217) -0.3054 
(0.250) 

Other Manufacturing 
 

-0.2531    (0.224) -0.2584 
(0.253) 
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Construction 0.3198*   (0.183) 0.3555* 
(0.213) 

Distribution, Hotels & Catering -0.0785   (0.191) -0.0866 
(0.220) 

Transport & Communication -0.1823   (0.190) -0.1751 
(0.219) 

Banking, Finance, Insurance, 
Business Services & Leasing 

-0.0586   (0.189) -0.0716 
(0.219) 

Other Services -0.0810   (0.198) -0.0940 
(0.229) 

Managers & Administrators 0.3287   (0.203) 0.3291 
(0.227) 

Associate Professional & 
Technical Occupations 

0.3422*   (0.196) 0.3529 
(0.221) 

Clerical & Secretarial 
Occupations 

0.4199**   (0.187) 0.4174 
(0.212) 

Craft & Related Occupations 0.4086*   (0.217) 0.3726 
(0.247) 

Personal & Protective Service 
Occupations 

0.9752***   (0.182) 1.0261*** 
(0.208) 

Sales Occupations 0.8589***   (0.195) 0.8840*** 
(0.222) 

Plant & Machine Operatives 0.7690***   (0.207) 0.7719*** 
(0.235) 

Other Occupations 1.0603***   (0.191) 1.0910*** 
(0.220) 

East Anglia 
 

0.1187  (0.136) 0.0970 
(0.164) 

East Midlands 
 

0.3419***   (0.094) 0.3705*** 
(0.113) 

North West 
 

0.1168   (0.105) 0.1391 
(0.124) 

North East 
 

0.2613**   (0.113) 0.2514* 
(0.139) 

Scotland 
 

0.2438**   (0.100) 0.2188* 
(0.122) 

South West 
 

0.0946  (0.106) 0.0858 
(0.128) 

Wales 
 

0.4619***   (0.113) 0.5005*** 
(0.137) 

West Midlands 
 

0.3937***   (0.098) 0.4180*** 
(0.118) 

Yorkshire and Humberside 
 

0.2500**   (0.102) 0.2482** 
(0.122) 

2000 
 

-0.0857   (0.093) 0.20267 
(0.222) 

2001 
 

-0.0804   (0.084) 0.1128 
(0.175) 

2002 -0.0727  (0.088) 0.0788 
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 (0.144) 
2003 

 
-0.2238**   (0.094) -0.1509 

(0.116) 
Non-Employed at t-1 

 
0.4850***   (0.124) 0.4112*** 

(0.141) 
At or Below NMW at t-1 

 
1.0950***   (0.071) 0.5896*** 

(0.110) 
Constant 

 
-1.9235***   (0.483) -2.4187*** 

(0.606) 
ρ  
 

 0.1968 
[0.000] 

Log Likelihood -1401.5387 -1368.325 
2
1χ  1247.47 

[0.000] 
652.36 
[0.000] 

]0)[( 1t21t1 yy
2
2 =α−αχ −−  20.21 

[0.000] 
1.15 

[0.2835] 
Sample Size 11349 11349 

0p̂  0.0307 0.0277 

1p̂  0.0707 0.0533 

2p̂  0.1670 0.0692 

1p̂ -  0p̂ 0.0401 0.0256 

2p̂ -  0p̂ 0.1363 0.0414 

1p̂ /  0p̂ 2.3069 1.9221 

2p̂ /  0p̂ 5.4478 2.4966 

2p̂ /  1p̂ 2.3615 1.2989 
   
Notes: 

1. * signifies significance at the 10% level; ** signifies significance at the 5% 
level; and *** signifies significance at the 1% level. 

2. Standard errors in rounded parentheses and p-values in square brackets. 
3.  is a test of whether all the slope coefficients are equal to zero; and  is a 

test of whether the coefficients on the lagged labour market status variables are 
equal to one another. 

2
1χ

2
2χ

4. Omitted categorical variables are no qualifications; single; establishment size 
less than 25; agriculture, forestry and fishing; professional; London and the 
South-East; and 2004. 

5.  , , and  are defined in the text. 0p̂ 1p̂ 2p̂
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