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ABSTRACT

The UK coal industry was an important part of the economy, but it experienced substantial job losses during the 1980s
and 1990s. To alleviate the resulting socio-economic problems, many areas received regeneration funds. We examine to
what extent relative unemployment and permanent sickness and disability in the coalfields of the East Midlands changed
between 1971 and 201 1. Over this period rates of permanent sickness and disability have increased, and the gap widened
between coalfields and non-coalfields. In contrast, unemployment has decreased at a faster rate in the coalfields.
However, both outcomes are better in those coalfields that were less dependent on mining.
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1. INTRODUCTION

Coal mining was a key industry in many developed
countries. In the UK, as elsewhere, whole communities
in the ‘coalfields’ were built around coal mining and had
a high dependency on the mines for employment, either
directly or in sectors dependent on the mines (Bennett
et al., 2000; Coalfield Regeneration Review Board,
2010). In 1947, the sector employed more than 700,000
people (Office of the Deputy Prime Minister (ODPM),
2004), and in 1981, more than 22% of male employment
in the coalfields was in the energy sector, predominately
mining (Beatty & Fothergill, 1996). Deindustrialisation
during the 1980s and 1990s resulted in substantial job
losses in the UK across mining, shipbuilding and manufac-
turing (Veira-Ramos & Schmelzer, 2021). Between 1985
and 1997, 150 collieries closed across the UK, with a loss
of 250,000 jobs (ODPM, 2004), and in England, 170,000
men lost their jobs between 1984 and 1997, equating to
25% of total male employment in the coalfields (Depart-
ment for Communities and Local Government, 2007).
Since the 1990s, studies exploring health and economic
performance in the coalfields have reported worse health
outcomes and greater unemployment levels (e.g., Riva

et al., 2011; Shucksmith et al., 2010). These patterns
vary geographically, but have proved persistent in many
coalfield areas several decades after the closure of the
mines (Beatty et al., 2019), despite a myriad of initiatives
and funding aimed at regeneration (National Audit Office
(NAO), 2009; North & Syrett, 2008). Previous studies
have focused on relatively short-term analyses of the social,
economic and health conditions in the former coalfields,
and have not considered the relationship with regeneration
programmes. Given the seemingly entrenched inequalities
in the UK coalfields, which were home to 5.7 million
people in 2017 (Beatty et al., 2019), a long-term analysis
is needed, covering the period when the mines closed
and subsequent regeneration. Some criticisms of previous
regeneration schemes highlight the disconnect between
regional-based strategies, for example, targeted at job cre-
ation, which often failed to prioritise deprived neighbour-
hoods, and neighbourhood-level initiatives (NAO, 2009;
North & Syrett, 2008). Therefore, it is important that
geographical variations are understood as the UK govern-
ment focuses on ‘Levelling Up’, which includes further
initiatives aimed at improving economic and social out-
comes, and reducing these inequalities (HM Government,

2022).
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2. AIMS OF THE STUDY

This paper provides a long-term analysis of if, and how,
health and unemployment in the coalfields have changed
since the coal mining industry was active in comparison
with non-coalfield areas. It does this using the East Mid-
lands as a case study, due to the variety of coalfields present
in the region and extent of regeneration funding (see Case
study section). It seeks to answer the following questions:
To what extent has health and unemployment in the coal-
fields of the East Midlands changed between 1971 and
2011. To what extent is any change associated with regen-
eration funding provided through European Structural
Funds? The novelty of this paper is that it covers the
period of the widespread closure of the mines and sub-
sequent regeneration programmes, using broadly consist-
ent measures of unemployment and health normalised to
the UK average to reduce the impact of national trends
over this period. It also examines these outcomes at a smal-
ler geography than previous studies (around 1500 people),
providing a finer-grained analysis of spatial inequalities.

First, we consider the context of unemployment and
health in the UK coalfields in relation to deindustrialisa-
tion and changes to the welfare system in the UK.

3. DEINDUSTRIALISATION,
UNEMPLOYMENT, HEALTH AND THE
WELFARE SYSTEM

In common with many countries, the UK has experienced
deindustrialisation since the 1980s (Birch et al., 2010;
Collins & McCartney, 2011). Employment levels across
sectors including mining, manufacturing and shipbuilding
have declined, whilst those in the service sector, which
includes financial services, retail and hospitality, have
increased (Office for National Statistics (ONS), 2019a).
During the 1980s and 1990s, there were relatively high
levels of unemployment due to mass job losses, particularly
in coalfield and other industrialised areas, resulting in large
numbers of working-age men becoming economically
inactive (Beatty & Fothergill, 2005; Haynes et al., 1997;
Webster, 2005). The high levels of joblessness, unskilled
employment, deprivation and poor educational outcomes
in these areas are also often associated with poor health
outcomes (Haynes & Gale, 1999). There is evidence for
a causal relationship between prolonged unemployment
and poor health (Haynes et al.,, 1997) with permanent
sickness rates in the UK having increased since the
1970s, and high unemployment being related to greater
levels of self-reported sickness (Beatty & Fothergill,
2005; Boyle et al., 1999; Haynes et al., 1997; Webster,
2005).

However, this association has also been found to be an
artefact of labour market conditions and the welfare system
(Beatty et al., 2000; Webster, 2005). Substantial welfare
reform since the 1980s sought to reduce unemployment
via stricter rules for benefits and penalties for non-engage-
ment with employment programmes (MacKay & Davies,
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2008). This included increased sickness benefits relative
to unemployment benefit via the Restart Programme in
1986 (Webster, 2005) and an overall shift from welfare
to ‘workfare’ placing increasing obligations on the unem-
ployed to engage with interventions to improve employ-
ability (Bambra & Smith, 2010), for example, via the
introduction of Incapacity Benefit in 1995 (Beatty et al,,
2000), New Deals in the early 2000s (Etherington &
Ingold, 2012; Webster, 2005) and Employment Support
Allowance in 2008 (Bambra & Smith, 2010) (Figure 1).
In these deindustrialised areas a lack of employment oppor-
tunities facilitated a shift towards economic inactivity
through either sickness or early retirement and high levels
of hidden unemployment (Beatty et al., 2000; Beatty &
Fothergill, 2005; Haynes et al., 1997). This shift towards
economic inactivity has helped to keep unemployment
numbers lower than is the reality, explaining increasing
sickness claimants across the UK (Beatty et al., 2007;
Beatty & Fothergill, 2005). Those in areas with a shortage
of appropriate jobs who are able to claim sickness benefits
do so, and their lower employability, due to sickness, ren-
ders them less competitive (Beatty et al., 2000; Webster,
2005). In addition, shifts towards self~employment
(Sutherland, 1999), part-time work and female partici-
pation in the workforce (Beatty, 2016) also appear to
have contributed to the increased economic inactivity in
the older male workforce nationally. As a result, between
1971 and 2001, the proportion of males aged 60-64 years
in the workforce decreased by 39%, and the proportion
of those registering as permanently sick doubled to 19.7%
(Akinwale et al., 2011).

The transition from welfare to workfare in the UK has
focused on supply-side interventions aimed at improving
the ‘employability’ of the unemployed, including via train-
ing programmes (Bambra & Smith, 2010; Etherington &
Ingold, 2012; Webster, 2005). Initially these focused on
younger people (e.g., New Deal initially focused on 18—
25-year-olds), specific locations (e.g., Pathways to Work
in deindustrialised areas) or groups (e.g., New Deal for
Disabled People) (Bambra & Smith, 2010; Etherington
& Ingold, 2012; Webster, 2005). These have, however,
had little longer term impact: often the jobs provided
were low quality, low pay and precarious, or there was
insufficient priority given to factors such as the availability
of childcare or demand-side interventions focused on job
creation in deindustrialised areas (Bambra & Smith,
2010; Etherington & Ingold, 2012; Webster, 2005).

4. UNEMPLOYMENT AND HEALTH IN THE
ENGLISH COALFIELDS

The trends in unemployment and health outlined above
have also been observed in the UK coalfield communities.
The UK coalfields are located in South and North East
Wiales, the Central Belt of Scotland, Nottinghamshire,
Yorkshire, Derbyshire, Staffordshire, North West Leices-
tershire and North East England, with smaller areas in
North West England, Kent and Warwickshire. Despite

the economic prosperity linked to coal mining, in many
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Figure 1. Summary timeline showing trends in relative unemployment and permanent sickness or disability ratios (PSDRs) in the
East Midlands, non-coalfield, pit villages and other coalfields, with and without Objective 2 status, 1971-2011, in the context of
national trends in unemployment, changes to the welfare system and regeneration in the coalfields.

of the coalfield areas there were substantial adverse health
effects associated with mining. For example, rates of pneu-
moconiosis, chronic bronchitis and emphysema are greater
in coal miners than other occupations (Coggon et al,,
1995). Studies since the 1970s have reported greater mor-
tality rates in the coalfields compared with the rest of the
UK (e.g., Dearden et al., 2019; Norman & Bambra, 2007;
Tudor Hart, 1971; Wiggins et al., 1998). For example, in
2008, standardised mortality ratios (SMRs) in the coal-
fields were greater and increases in life expectancy slower
than those in the rest of England (Shucksmith et al,,
2010). The coalfields also have greater levels of ill-health.
In 1996, for example, 33,500 miners were in receipt of
sickness benefits for conditions attributed to mining
(Coalfield Task Force, 1998) and a study of limiting
long-term illness (LLTI) from the Health Survey of Eng-
land between 2004 and 2006 reported that those in coal-
field local authorities were 27% more likely to report an
LLTI compared with non-coalfield areas (Riva et al.,
2011). However, the interaction between health and
unemployment described above has also been reported in
the coalfields. Studies examining the job losses between
1981 and 1991 found that the coalfields were characterised

by high levels of out-migration and hidden unemployment
as many ex-miners moved onto disability benefits keeping
unemployment figures low (Beatty et al., 1997; Beatty &
Fothergill, 1996).

Despite this, several studies that have examined health
inequalities across the UK have also singled out the former
mining areas as having noticeably worse health outcomes
than the rest of the UK. Wiggins et al. (1998) found
that not only were LLTT levels in 1991 greater in coal-
fields, but also they were greater that would have been
expected from sociodemographic predictors in the 1971
and 1981 Census Longitudinal Surveys. The local auth-
orities with the highest incapacity benefits claimants in
2005 were those in coalfields, and these also had the
worst health based on data from the 2001 Census (Nor-
man & Bambra, 2007). Similarly, in their study of LLTI
between 1991 and 2011 with the ONS Output Area
Classification, Dearden et al. (2019) demonstrated that
areas of mining heritage and manufacturing have the high-
est levels of LLTI and that, with coastal heritage areas,
they have the largest increases between 1991 and 2011,
although along with the rest of the UK they declined in
the latter half of this period.

REGIONAL STUDIES
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5. REGENERATION AND RECOVERY IN
THE COALFIELDS

Unemployment, health and deprivation are intertwined in
the coalfields (Bennett et al., 2000; Riva et al., 2011). The
loss of the industry that provided not only jobs but also
social infrastructure and support was followed by the
breakdown of families, social fragmentation, drug and
alcohol dependency, and declining housing and the local
environment, all of which are related to poor health (Ben-
nett et al., 2000; Coalfield Task Force, 1998; Riva et al.,
2011). As a result, the last 30 years have seen multiple
initiatives to improve the economic conditions in coal
mining and other post-industrial communities (Figure
1). Numerous funding allocations since the 1980s have
aimed to counteract the impact of the decline of the coal
mining sector and other industries. Substantial investment
was also secured from the European Commission, via the
European Structural Funds, often match funded by the
UK national and local government. The RECHAR pro-
gramme (Reconversion de Bassins Charbonniers, literally:
reconversion of coalfields) was targeted specifically at the
coalfields (Ball, 1999; European Commission, 1992,
2011a). In addition, many coalfield areas also received
funding due to their Objective 1 and 2 statuses, based on
having gross domestic product of less than 75% of the
European Commission, or being in an area with industrial
decline and high levels of unemployment, respectively
(Hough & Presland, 2000). These initiatives sought to
reclaim land affected by coal mining, diversify industry
in these areas, and tackle worklessness, low education
and skills (Beynon et al., 1999). All coalfields also received
funding, via Objectives 3 and 4, for skills and training
(Coalfield Task Force, 1998).

The Conservative government in 1992 initiated a two-
year emergency funding package to soften the impact of
large-scale closures (Coalfield Task Force, 1998), and in
1996 it launched the National Coalfields Programme
(NCP). This £365 million programme aimed to remediate
56 former collieries in England, and provide infrastructure
associated with new employment by 2007 (Coalfield Regen-
eration Review Board, 2010). The Labour government set
up a task force upon its election in 1997 (Bennett et al.,
2000) which expanded the NCP to 86 collieries, extended
the programme to 2012, created the Coalfields Regener-
ation Trust in 1999 and launched the Coalfields Enterprise
Fund in 2004 (Coalficld Regeneration Review Board,
2010). At the same time the Labour government also
initiated the £20 billion Spearhead Programme, which
aimed to reduce inequalities in health and deprivation in
England by 2010 (Barr et al., 2017; Shucksmith et al,,
2010). This programme focused on the 20% of local auth-
orities in England with the worst health and greatest levels
of deprivation; of these 55 local authorities, 23 were coal-
fields (Shucksmith et al., 2010). Such interventions were
parallel to the national changes to benefits described above.

It is challenging to provide a robust evaluation of the
impact of the multiple sources of funding and initiatives
that have taken place in the coalfields, especially as there
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may be an additive effect (Ball, 1999; NAO, 2009)
between those targeted at increasing employment and
those aimed at reducing health inequalities. Despite this,
studies have demonstrated that economic recovery in the
coalfields has been varied. Although there was some job
replacement in the coalfields, this only amounted to
around one in four of those lost during closures (Beatty
& Fothergill, 1996). A study of labour markets in the coal-
fields between 1981 and 2004, which updated the previous
study, found that coalfields were ‘about 60% along the way
to full recovery’ (p. 1671) in terms of job creation (Beatty
et al., 2007). They highlight the contribution made by
wider national growth, but also the success of enterprise
zones and the NCP (Beatty et al., 2007). However, they
also point to large geographical variations; good transport
infrastructure in South Yorkshire contributing to its suc-
cess, the smaller coalfields of the Midlands and their con-
nectivity to larger centres of employment as aiding their
regeneration (Beatty et al., 2007). In addition, the Audit
Commission reported in 2008 that economic growth in
the coalfields had primarily been driven by the strength
of the national economy over this period (NAO, 2009).
The types of jobs created meant that the coalfields appear
to have been extremely vulnerable to the global financial
crash of 2007-08 (Coalfield Regeneration Review Board,
2010; Shucksmith et al., 2010), and a review in 2010
found that coalfields still had greater levels of deprivation
and young people not in employment, education or train-
ing (NEET) and fewer employment opportunities (Coal-
field Regeneration Review Board, 2010). Similarly, when
employment and economic activity rates between 1994
and 2007 were ranked, 23 of the 55 coalfield local auth-
orities got worse (Shucksmith et al., 2010). A more recent
study has also reported that deprivation, job creation,
employment levels, wages, educational attainment, benefit
and tax credit claimants are all worse in the coalfields com-
pared with England averages (Beatty et al., 2019).

The next section presents the data sources and
methods of analysis used in this study. The results of
this analysis are then discussed in the context of the exist-
ing literature and their limitations. Finally, the conclusion
offers some of the implications of this research and areas
for further study.

6. THE EAST MIDLANDS AS A CASE STUDY

The East Midlands region includes areas of the Nottin-
ghamshire, Derbyshire and Leicestershire coalfields. In
2019, an estimated 4.8 million people lived in the East
Midlands (ONS, 2019b), of which around 22% live in
the coalfields, which include the towns and cities of Ches-
terfield, Mansfield, Nottingham, Ashby-de-la-Zouch,
Coalville, Worksop and Bolsover, an increase of approxi-
mately 30% since 1971. This region was selected as a
case study for three reasons. First, it includes a variety of
coalfields: ‘younger coalfields’, where the majority of the
job losses of the 1980s and 1990s were located as they
had greater number of men employed in the mines and
were the only type to report increased unemployment
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between 1981 and 1991 (Nottinghamshire); ‘older coal-
fields’, which experienced substantial job losses before
the 1980s (Chesterfield, North East Derbyshire); and
‘small coalfields’, which adapted to the job losses the
most effectively, attracting new jobs and seeing little
out-migration of their workforce (Leicestershire, South
Derbyshire) (Beatty et al., 1997).

Second, the East Midlands coalfields were also in
receipt of substantial investment from the European
Structural Funds for interventions such as environmental
improvements, job creation, skills and training (Table 1
and Figure 1). Objective 2 areas in the East Midlands
changed: between 1994 and 1999, they broadly consisted
of coalfield areas and Nottingham (Table 1) (European
Commission, 2011b, 2011c), whereas in the 2000-06
period they also included Derby and Leicester, and some
rural areas in and around the Peak District National
Park in the north-west of the region (European Commis-
sion, 2011d). Areas of Lincolnshire also received Objective
2 funding in this later period (European Commission,
2011d); replacing the £97.5 million Objective 5b funding
these areas received between 1994 and 1999, which also
aimed to diversify the industry in these areas, provide
skills, training and business development (European
Commission, 2011e). The cities of Nottingham and
Derby also received funding via the EU’s URBAN pro-
gramme (European Commission, 2011f, 2011g). The
East Midlands is the only region where there is a mix
between those coalfields with Objective 2 funding (Not-
tingham and Derbyshire) and those without (North
West Leicestershire). In other regions either almost all
coalfields received Objective 1 or 2 funding (Yorkshire,
North East, North West) or were relatively small (North
West, West Midlands, South East) or did not receive
this investment (South East).

Finally, the East Midlands has good connections to
road networks and larger settlements (Beynon et al,
1999; Beatty et al., 2007), with investment including the
creation of enterprise zones, all of which has contributed
better economic performance in the region compared
with other coalfields (Beatty et al., 2007; Shucksmith
et al., 2010), meaning that one would expect to see
decreasing unemployment and improving health following
this targeted investment.

7. DATA SOURCES AND ANALYSIS

To examine the extent to which unemployment and health
in the coalfields of the East Midlands changed between
1971 and 2011, several datasets were combined.

7.1. Census data

The UK census is a cross-sectional survey carried out every
10 years on the entire population. For each census from
1971 to 2011, raw data were obtained in the original
small area geographies to provide populations by sex and
age group and economic activity and for household attri-
butes. These variables were then converted from their

original geography to the 2011 lower super output area
(LSOA) geography (Norman, 2017).

Unemployment, and permanent sickness and disability
(PSD), comparable over time, were extracted from the
economic activity data from each census to provide
measures of unemployment and ill-health. Percentage
unemployment was calculated as the proportion of those
who are over 16 years old and economically active, but
who were unemployed. This measure tends to overesti-
mate unemployment compared with the proportion of
people claiming unemployment benefits as it records econ-
omic activity in the previous seven days, a shorter time
period than needed to claim these benefits (Norman,
2010). Unemployment in the coalfields must be con-
sidered within the national context, which saw unemploy-
ment increase from around 4% in the early 1970s, before
increasing to around 10-11% in the 1980s to mid-1990s,
before falling to 5% in the early 2000s and increasing
again to around 8% following the financial crash in
2007-08 (Figure 1) (ONS, 2022). Therefore, unemploy-
ment rates are expressed relative to the national level for
each year (i.e., unemployment rates below 100 are less
than the national average, whereas those over 100 are
greater).

Ideally, a measure of LLTI would have been used to
examine ill-health; however, such a measure is not available
over a timespan covering the closure of the mines to the pre-
sent day. Between 1971 and 2011, the census included a
question on PSD linked to workforce economic inactivity.
Although the wording varied slightly over time (see the sup-
plemental data online), it is sufficiently consistent. Answers
to this question are highly correlated with LLTT and inca-
pacity benefit claimants (Norman & Bambra, 2007), which
have been used in other studies that evaluate health in coal-
field areas (Beatty et al., 2019; Riva et al., 2011), although
claimant counts and PSD rates have been criticised as
underestimating unemployment due to the hidden unem-
ployment referred to above (Beatty & Fothergill, 1996).
However, for both unemployment and ill-health the most
consistent dataset available at a small enough geography
to compare over this period between coalfields and non-
coalfields is the census.

Age and sex-standardised permanent sickness or dis-
ability ratios (PSDRs) were calculated for each LSOA.
As with unemployment, PSD rates must be seen within
a national context of increasingly strict unemployment
benefits, which pushed people towards economic inactivity
via early retirement or permanent sickness. To overcome
this the PSDRs are calculated with reference to national
‘expected’ PSD counts calculated using rates from the
1991 census (Naing, 2000; Office of Population Censuses
and Surveys (OPCS), 1997) applied to age-sex popu-
lations in each LSOA for every census year. Compared
with 1991, LSOAs with PSDRs above 100 have PSDRs
worse than the national average, and below 100 have better
PSDRs. Some outliers were removed where PSDRs were
highly inflated due to small number ratio exaggerations. In
total, up to 22 LSOAs were removed from each of the
1971-2001 datasets but none were removed from 2011.

REGIONAL STUDIES
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Table 1. Summary of European Commission funding targeted at the East Midlands coalfields.

Locations Programmes Priorities Funding References
East Midlands RECHAR I, e Reclamation of sites £21.7 million European
1992-93 e New industrial/commercial development Commission
e SME business support (1992)
e Environmental improvement
o Community initiatives
* Job creation, skills and training
East Midlands: RECHAR 11, e New industrial/commercial development (22%) ECU99.278 million  European
North Derbyshire—  1994-97 e Tourism (12%) (~£74.5 million?) Commission
West e Access to economic activities (16%) (2011a)
Nottinghamshire e SME business support (4%)
Coalfield and part e Environmental improvement (24%)
of the South o Community initiatives (4%)
Derbyshire—-North- e Job creation (17%)
West Leicestershire e Skills and training (1%)
Coalfield. Only 46%
were also Objective
2 areas
East Midlands: Objective 2, e Research and innovation (15%) £218.240 million®  European
North Nottingham  1994-96 o Business development (28%) Commission
and Derbyshire « Diversification of the economy (42%) (2011b)
coalfield area o Community economic development (14%)
together with the
City of Nottingham
East Midlands: as Objective 2 e Innovation, skills and training (12%) ECU284.466 European
above 1997-1999 e SME business development (43%) million® (~£207.7  Commission
o Area-based regeneration (17%) million?) (2011¢)
o Community economic development (26%)
East Midlands: Objective 2,  Innovation, skills and training (43%) €1013.551 million® European
Nottingham, Derby, 2000-06 o Strategic business development (46%) (~£628.4 million?)  Commission
Leicester; Peak e Sustainable communities (10%) (2011d)

District National
Park and surrounds;
and Lincolnshire

Note: “Currency conversation from Calcprofi (2020).
bAn additional 1-2% provided for technical assistance.
ECU, European currency unit; SME, small and medium-sized enterprise.

Percentage changes in unemployment rates and
PSDR from 1971 were then calculated for 1981, 1991,
2001 and 2011 so that any differences in changes between
areas could be analysed. This allowed a comparison
between groups (see below) that also considered change
over time.

7.2. Spatial data

This study uses the definition of coalfield areas which is
based on the proportion of males in a location employed
in the coal industry in 1981 (Beatty & Fothergill, 1996).
This definition distinguishes two types of coalfield areas:
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‘pit villages’ and ‘other coalfields’, defined as LSOAs
with more than 25%, and 10-25% male employment in
the coal industry in 1981, respectively (Beatty & Fother-
gill, 1996). A geographical information system (GIS) sha-
pefile of the pit villages and ‘other’ coalfields was
constructed based on images available in Coalfield Task
Force (1998) and each LSOA was assigned a code based
on whether it was a non-coalfield, pit village or ‘other’
coalfield’ (Figure 2). To enable the interaction between
coalfield and regeneration funding to be examined, a com-
bined coalfield and regeneration variable was formed con-
sisting of six groups (Table 2).
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Objective 2 funding was used as a proxy for regener-
ation funding. A shapefile of 2000-06 Objective 2 areas
was used to determine which LSOAs were defined as
Objective 2 areas (https://magic.defra.gov.uk/) (Figure
2). A shapefile of the 1994-99 Objective 2 areas was not
available. However, using later boundaries provides a
good comparator between coalfield and non-coalfield
areas in receipt of funding as the Objective 2 locations
also include the areas in Lincolnshire that received Objec-
tive 5b funding between 1994 and 1999.

A complete dataset was created using the 2011 LSOA
boundary data (ONS, 2011b) consisting of the unemploy-
ment rates and PSDRs for each census year as well as the
spatial data.

7.3. Data analysis

The variables of interest were unemployment rate and
PSDR in each census year plus percentage changes in
unemployment rate and PSDR from 1971 in 1981,
1991, 2001 and 2011. The expectation is that following
initial declines in employment levels and health during
the closure of the mines, these outcomes should have
improved in recent years, especially if the targeted
locations have benefitted from the regeneration schemes.

The data did not meet the assumptions for parametric
tests, so non-parametric tests were used using IBM SPSS
Statistics 26, for this reason medians with interquartile
ranges (IQRs) are presented in the results and discussion.
Spearman’s rank correlations were used to test the associ-
ations between unemployment and PSDR. Independent
samples Kruskal-Wallis tests with a Bonferroni correction
(Field, 2003) were used to test differences in the change in
unemployment and PSDRs from 1971 to each census year
between different coalfield types, and between the com-
bined coalfield and regeneration categories.

The results and discussion of the data analysis are pre-
sented in several sections. The first examines the corre-
lations between unemployment and PSDRs between
1971 and 2011. This is followed by a series of analyses
examining the change in unemployment and PSDRs
over this period, how the situation varies between non-
coalfields and coalfields, and finally the interaction with
regeneration funding. Finally, the limitations are
discussed.

8. UNEMPLOYMENT AND PERMANENT
SICKNESS IN THE EAST MIDLANDS

Relative unemployment in the East Midlands increased
slightly between 1971 and 2011 (p<0.001; U(d.f.) =
96.39(4)) (Figure 2a). Nationally unemployment increased
from 4.1% to 8.1% over the same period (Figure 1) (ONS,
2022). However, the East Midlands appears to have per-
formed better than the country as a whole: in 1971 unem-
ployment was around 30% less than the national average,
but by 2011 it was around 25% lower. The greatest
increase relative to national unemployment occurred
between the 2001 and 2011 censuses, following the
2007-08 crash. PSDRs also increased from 1971 to

2001, before decreasing by 2011 (p<0.001; U(d.f.) =
78.11(4)) (Figure 2b). Several studies have reported that
permanent sickness rates in the UK have increased since
the 1970s (Akinwale et al., 2011; Haynes et al., 1997),
linked to the shift towards economic inactivity due to
increasingly restrictive unemployment benefits (Beatty
et al., 2000; Webster, 2005) and the PSDRs for the East
Midlands are comparable with those reported by Haynes
et al. (1997).

Unemployment rates and PSDRs in the East Midlands
are positivity correlated (Table 3). As one might expect,
the strongest relationships appear to be between the
same variables measured in adjacent census years (i.e.,
unemployment in 1971 and unemployment in 1981), or
between unemployment and PSDR in the same year.
These relationship trends suggest a worsening unemploy-
ment/health situation and entrenched socio-demographic
challenges, and that the relationship between unemploy-
ment and PSD are extremely persistent between 1971
and 2011, also a feature of the mining areas of Doncaster
(D’Silva & Norman, 2015). Also interesting is that the
strongest correlation was between unemployment and
PSDR in 1971 (r=0.824), decreasing in 1981 (r=
0.516), before increasing again from 1991, which may be
due to the hidden unemployment in the coalfields as
labour market conditions deteriorated in the 1980s and
1990s (Beatty et al., 2000; Beatty & Fothergill, 1996;
Webster, 2005).

9. IMPACT OF COALFIELD STATUS ON
UNEMPLOYMENT AND PERMANENT
SICKNESS IN THE EAST MIDLANDS

As one might expect given the mine closures during the
1980s and 1990s, coalfield areas had greater levels of rela-
tive unemployment than non-coalfields (Table 4), with
differences appearing to increase between 1971 and
2001, before reducing by 2011 (Figure 3a). Pit villages
had greater levels of unemployment than both non-coal-
fields and other coalfields, and other coalfields generally
had greater unemployment than non-coalfields (Figure
3a). However, in non-coalfields and other coalfields in
the East Midlands unemployment was lower than the
national rate in each census, which more than doubled
between 1971 and 1991 (Figure 1). In contrast, pit villages
had unemployment rates approaching or above national
levels from 1991. Therefore, it appears that the other coal-
fields fared better than the pit villages throughout this
period. The difference in unemployment is likely to be
in part due to the type of coalfield, with the other coalfields
in the East Midlands tending to correspond to the ‘small
coalfields’ in Leicestershire, which recovered many of the
jobs lost following the closure of the mines (Beatty et al.,
1997). Pit villages, however, exhibited greater unemploy-
ment across the years, and tend to correspond to the
‘younger coalfields’ of Nottinghamshire that experienced
the bulk of the job losses (Beatty et al, 1997). For
example, in Mansfield over 15,000 jobs were lost between
1984 and 1998 from a population of 160,000 (Beynon
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Figure 2. East Midlands, showing the location of counties, major towns and cities, coalfields and Objective 2 areas.
Sources: Office for National Statistics (ONS) (2011a). Contains National Statistics data © Crown copyright and database right
2020; contains Ordnance Survey data © Crown copyright (and database right) 2020. Coalfields boundaries were constructed

based on images in Coalfield Task Force (1998).

et al., 1999). Pit villages had a higher dependence on the
mines for jobs than the other coalfields (Beatty et al.,
1997; Beatty & Fothergill, 1996) and were more likely
to be in areas in receipt of regeneration funding (Table
2). The proportion of economically active males declined
by 25% in the pit villages between 1981 and 1991 com-
pared with 12.8% in other coalfields (Beatty et al,
1997), they also had lower levels of educational attainment
and car ownership (Coalfields Task Force, 1998), making
it more challenging to access jobs.

The continued greater levels of unemployment from
2001 may hint at some of the criticism of the coalfield
regeneration; that was dominated by multinationals,

REGIONAL STUDIES

attracted by financial incentives and low wages with few
ties to the areas, but vulnerable to the economic downturn
in 2008-09 (Beatty et al., 2019; Beynon et al., 1999; Coal-
field Regeneration Review Board, 2010). Despite this,
inequalities in unemployment between coalfields and
non-coalfields appear to have reduced between 2001 and
2011 (Figure 3b), so that by 2011 the percentage increase
from 1971 is not significantly different. In fact, the non-
coalfield areas saw a greater increase in unemployment
from 1971 to 2011 compared with coalfields, with pockets
of high unemployment on the Lincolnshire coast, North-
amptonshire, and in the cities of Leicester and Derby
(Figure 4), as has been reported elsewhere (Beatty &
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Table 2. Summary of lower super output areas (LSOAs) in the East Midlands by coalfield type and Objective 2 status.

Population
Factor Number of LSOAs Area (ha) 1971 1981 1991 2001 2011
Total 2774 1,562,654 3,670,127 3,852,673 4,011,436 4,189,621 4,537,448
Coalfield status
Non-coalfield 2140 (77.14%) 1,386,921 2,806,003 2,933,249 3,078429 3,246,465 3,542,411
Pit village 272 (9.81%) 63,076 387,146 401,240 406,921 411,601 433,938
Other coalfield 362 (13.05%) 112,657 476,978 518,184 526,086 531,555 561,099
Coalfield/Objective 2
Non-coalfield 1461 (52.7%) 775,218 1,806,802 1,955,343 2,073,852 2,208,930 2,381,112
Non-pit village 73 (2.6%) 11,150 94,128 105,653 108,480 110,900 114,341
Non-other coalfield 213 (7.7%) 60,497 269,377 293,345 303,336 309,892 319,597
Non-coalfield/Objective 2 679 (24.5%) 611,703 999,201 977,906 1,004,577 1,037,535 1,161,299
Pit village/Objective 2 199 (7.2%) 51,926 293,018 295,587 298,441 300,701 319,597
Other coalfield/Objective 2 149 (5.4%) 52,160 207,601 244,839 222,750 221,663 233,395

Fothergill, 2004; Dearden et al., 2019). National ‘welfare
to work’ programmes have been criticised for their focus
on supply-side measures to improve employability, which
resulted in limited long-term success in reducing unem-
ployment (Etherington & Ingold, 2012; Webster, 2005).
It may be that the regeneration funding provided in coal-
fields did at least provide some of the demand side, geo-
graphically based interventions needed to create jobs
alongside these national measures, meaning these areas
have proved more resilient than more rural locations.

Relative PSDRs were also greater in coalfields com-
pared with non-coalfields and above the national average
in all years (Table 4 and Figure 3c¢). In contrast to unem-
ployment, inequalities between coalfields and non-coal-
fields, and pit villages and other coalfields increased over
time (Figure 3d). Between 1971 and 2011, PSDR
increased by 49% in pit villages compared with 24% in
other coalfields and 7% in non-coalfields. The result is
that by 2011 non-coalfield areas had PSDRs 27% lower
than the national average whereas in pit villages they
were around 39% greater.

It is perhaps unsurprising that the rate of permanent
sickness increased at a faster rate in the coalfields com-
pared with the non-coalfields between 1971 and 1981
as coal mining was a dangerous profession and rates of
occupational diseases, pneumoconiosis and bronchitis
are greater in these populations (Coggon et al., 1995),
as well as physical injury from accidents (Tudor Hart,
1971). Similarly, one might also expect inequalities to
increase further in 1991 and 2001 compared with 1971
as men losing their jobs became economically inactive
due to occupational illness coupled with the lack of
employment opportunities and changes to the welfare
system — the hidden unemployment discussed above
(Akinwale et al., 2011; Beatty et al,, 2000; Beatty
et al., 2007). However, it is concerning that these
inequalities have continued through to 2011; as ex-
miners aged and shifted from the permanent sickness

to retired categories in the census one might expect the
permanent sickness rates would start to decline. The
result is that PSDRs fell to below 1991 rates in non-
coalfields but not in pit villages or other coalfields,
meaning inequalities between coalfields and elsewhere
increased, as also reported with LLTI in the York-
shire-Derbyshire—Nottinghamshire coalfield (Dearden
et al., 2019). Given the argument that hidden unem-
ployment is prevalent in the coalfields (Beatty et al.,
1997; Beatty & Fothergill, 1996), related to a progress-
ively strict welfare system, the tendency for low-skilled
job creation since the mines closed and the economic
crash of 2007-08 it may be that these high levels of
PSDRs in the coalfields are a function of the economic
underperformance, especially in the pit villages where
unemployment also remained greater than the national
rate. In these areas, where unemployment is greater,
the job market more competitive and a ‘spatial mis-
match’ exists between the skills of the unemployed and
the jobs available, hidden unemployable via sickness is

likely to be greater (Beatty et al., 2000; Webster, 2005).

10. IMPACT OF REGENERATION FUNDING
ON UNEMPLOYMENT AND PERMANENT
SICKNESS IN THE EAST MIDLANDS
COALFIELDS

Relative unemployment rates are also related to Objective
2 status across the East Midlands between 1971 and 2011
(Figures 1 and 5, and Table 5). Non-coalfields without
regeneration funding had the lowest levels of unemploy-
ment in all years; around 35% lower than national averages
(Figure 6a). Before 2001 other coalfields without Objec-
tive 2 status had greater unemployment levels than non-
coalfields, however by 2001 they were similar and were
also lower than the national average. Objective 2 funding
was allocated based on economic performance, including
industrial decline and high unemployment, so one would
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Table 3. Spearman’s rank correlation coefficients for the relationship between unemployment and permanent sickness or disability (PSD) for the East Midlands, 1971-2011 (n = 2727-

2774), all significant to p < 0.001.

Unemployment PSD
1981 1991 2001 2011 1971 1981 1991 2001 2011
Unemployment 1971 0.543 0.553 0.488 0.425 0.824 0.469 0.503 0.500 0.458
1981 0.785 0.677 0.690 0.516 0.574 0.608 0.620 0.655
1991 0.781 0.770 0.499 0.599 0.744 0.763 0.766
2001 0.787 0.454 0.517 0.617 0.718 0.745
2011 0.416 0.507 0.601 0.713 0.784
PSD 1971 0.453 0.441 0.450 0.421
1981 0.674 0.623 0.587
1991 0.804 0.739
2001 0.882
2011
Change in unemployment (%) Change in PSD (%)
1991 2001 2011 1981 1991 2001 2011
Change in unemployment (%) 1981 0.744 0.681 0.669 0.398 0.395 0.398 0.462
1991 0.747 0.750 0.556 0.536 0.556 0.600
2001 0.772 0.532 0.430 0.532 0.595
2011 0.541 0.434 0.541 0.616
Change in PSD (%) 1981 0.791 1.000 0.862
1991 0.791 0.722
2001 0.862

2011

0L
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Table 4. Relationship between relative unemployment and permanent sickness or disability ratios (PSDRs) in non-coalfields,
other coalfields and pit villages between 1971 and 2011 in the East Midlands (n = 2774).

Kruskal-Wallis test statistic U (d.f.)

1971 1981 1991 2001 2011
Relative unemployment 65.52 (2)** 9.95 (2)* 146.18 (2)** 103.49 (2)** 49.23 (2)**
% change in relative unemployment from 1971 47.52 (2)** 2298 (2)**  20.04 (2)**  0.505(2)
Relative PSDR 64.42 (2)** 148.97 (2)** 297.70 (2)** 369.34 (2)** 242.06 (2)**
% change in relative PSDR from 1971 136.27 (2)** 95.43 (2)** 136.27 (2)** 87.61 (2)**
Note: *p < 0.01; **p < 0.001.
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Figure 3. Median and interquartile range of (a) relative unemployment; (b) percentage change in relative unemployment from
1971; (c) permanent sickness or disability ratio (PSDR); and (d) percentage change in PSDR from 1971 for the East Midlands, by

lower super output area (LSOA) (n = 2776), 1971-2011.

expect areas with this funding to have the greatest levels of
unemployment, and we see that for all years — areas with
Objective 2 status have greater unemployment than their
equivalents without funding (Figure 6a). In contrast, pit
villages without Objective 2 status had similar levels of
unemployment to all Objective 2 areas, irrespective of
their coalfield status. Unemployment in Objective 2 coal-
fields was greater than the national rate in 1991 and 2001
(Figure 1) corresponding with the census dates following
the closure of the mines. The high levels of variability in
unemployment across non-coalfield Objective 2 areas, is
due to the areas along the Lincolnshire coast, such as
Skegness. Coastal towns, including Skegness, have been

reported to have higher levels of unemployment than the
surrounding area primarily due to in-migration (Beatty
& Fothergill, 2004).

In terms of percentage change since 1971, in the
Objective 2 coalfields the greatest increases in unemploy-
ment happened between 1981 and 2001. After this,
coinciding with significant job creation in the coalfields
(NAO, 2009), unemployment dropped to levels similar
to non-Objective 2 areas by 2011 (Table 5 and Figure 5)
— unemployment in pit villages was lower than in 1971
(Figure 6b). The greatest increase after 2001 is in non-
coalfields without Objective 2 status, again this change is
dominated by increased unemployment in coastal
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Figure 4. Median and interquartile range of (a) relative unemployment; (b) percentage change in relative unemployment from
1971; (c) permanent sickness or disability ratio (PSDR); and (d) percentage change in PSDR from 1971 for the non-coalfields,
other coalfields and pit villages in the East Midlands, by lower super output area (LSOA) (n = 2776), 1971-2011.

Lincolnshire as well as the rural areas of Lincolnshire and
Northamptonshire.

Furthermore, although Objective 2 regeneration fund-
ing was allocated to specific areas, it is very likely that
other areas would have benefitted from the initiatives par-
ticularly in terms of job creation, skills and training (Ball,
1999), and there were other sources of regeneration funding
via the EU’s URBAN programme and the UK government.
It is likely that these non-Objective 2 coalfield areas also
benefitted from increased investment over this period
which may explain their accelerated reductions in unem-
ployment. For example, the Coalfields Regeneration
focused their funding on the 30% most deprived coalfield
wards (NAO, 2009), a larger spatial scale than the
LSOAS used here. Again, these patterns are perhaps to be
expected, given the job losses in the coalfields and the use
of unemployment in designating Objective 2 areas, but
this does begin to suggest that the fortunes of the pit villages
and other coalfields are not uniform. One criticism of the
regional development agencies and National Coalfield Pro-
gramme, who often administered regeneration funding was
that they did not prioritise the most deprived areas (North
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& Syrett, 2008; NAO, 2009), and this may also explain the
variation across the coalfields.

Turning to PSDRs, the non-coalfields without Objec-
tive 2 status had the lowest PSDRs, followed by other
coalfields without Objective 2, non-coalfields with Objec-
tive 2, pit villages without Objective 2, and then other
coalfields and pit villages with Objective 2 funding (Figure
6¢). These differences became more pronounced over the
years; whereas in 1971 and 1981 the median PSDRs
were generally at or below national averages, perhaps as
the coalfields had not yet suffered large scale jobs losses
associated with coal mining. But by 1991 all pit villages,
and all Objective 2 areas had median PSDRs above the
national average. This census was the first after the reforms
in 1986, which saw sickness benefits increase relative to
unemployment benefit (Webster, 2005), alongside mine
closures and high unemployment, meaning that those
able to claim sickness benefit did so (Beatty et al., 2000).
Whilst no areas returned to their 1971 PSDR by 2011
(Figure 5), in the areas without Objective 2 status there
was a decrease between 2001 and 2011 from 28% to
20% above 1971 levels in other coalfields and 33% to

14% in pit villages, whereas non-coalfields were similar
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Figure 5. Relative unemployment and permanent sickness or disabled ratio (PSDR) in the East Midlands in 2011, by lower super
output area (LSOA), and percentage change in unemployment and PSDR from 1971.

Data sources: Norman (2017); Office of Population Censuses and Surveys (1997); Office for National Statistics (2011b). This
information is licensed under the terms of the Open Government Licence. Contains National Statistics data © Crown copyright
and database right 2022. Contains OS data © Crown copyright [and database right] 2022.

at 7% above 1971 levels. In contrast, in Objective 2 areas, The earlier comparison of only coalfield status revealed
non-coalfields saw a slight decrease from 7% to 5%, but  that coalfield areas had worse PSDRs than their non-coal-
other coalfields and pit villages saw almost no change, field equivalents. However, combining this with funding
decreasing from 39% to 34% and from 66% to 62%  status suggests that there was variation in the coalfields.

above 1971 levels, respectively.

Those designated as Objective 2 areas, particularly the pit
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Table 5. Relationship between relative unemployment and permanent sickness or disability ratios (PSDRs) in non-coalfields,
other coalfields and pit villages, with and without Objective 2 status, between 1971 and 2011 in the East Midlands (n =

2774; all p < 0.001).

Kruskal-Wallis test statistic U (d.f.)

1971 1981 1991 2001 2011
Relative unemployment 452.55 (5) 249.95 (5) 490.06 (5) 337.76 (5) 175.49 (5)
% change in relative unemployment from 1971 59.27 (5) 51.10 (5) 55.28 (5) 53.71 (5)
Relative PSDR 354.52 (5) 405.45 (5) 706.74 (5) 679.86 (5) 449.66 (5)
% change in relative PSDR from 1971 145.31 (5) 123.41 (5) 145.31 (5) 100.32 (5)

villages appeared to have the greatest levels of PSD and
these inequalities increased over time. Objective 2 status
was granted based on unemployment levels, so these areas
are likely to have greater levels of hidden employment
(Beatty et al., 2000), manifesting through high rates of
PSD. However, the percentage change in PSDRs in the
other coalfields is not significantly different from their
non-Objective 2 or non-coalfield equivalents. This perhaps
suggests that investment in other coalfields, which did not
suffer such substantial job losses, were less dependent on
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mining, and in the case of Leicestershire, were better con-
nected to wealthier towns and cities (Beatty et al., 1997)
has contributed to slowing the increase in PSD.

It may be that the unemployment and permanent sick-
ness outcomes are measuring two populations; the declin-
ing health of ex-miners who are still suffering from the
economic decline of the industry, and a newer, younger
population benefitting from the jobs that have been cre-
ated (Beatty et al.,, 2007). Or it may be that there is a
lag in job creation and improvements in PSD; with the
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Figure 6. Median and interquartile range of (a) relative unemployment; (b) percentage change in relative unemployment from
1971; (c) permanent sickness or disability ratio (PSDR); and (d) percentage change in PSDR from 1971 for the non-coalfields,
other coalfields and pit villages and whether they were in Objective 2 areas, in the East Midlands, by lower super output

area (LSOA) (n = 2776), 1971-2011.

Sources: Norman (2017); Office of Population Censuses and Surveys (OPCS) (1997); Office for National Statistics (ONS) (201 1b).

REGIONAL STUDIES



Changes in unemployment and permanent sickness in England’s East Midlands coalfields, 1971-2011 75

latter taking longer to recover. Alternatively, unemploy-
ment has reduced as jobs are created, but many of these
jobs are low skilled and precarious and therefore failed to
reduce levels of hidden unemployment, particularly in
the pit villages (Akinwale et al., 2011; Beatty et al,
2000; MacKay & Davies, 2008; North & Syrett, 2008).

11. LIMITATIONS

There are several limitations with the approach taken in
this study. First, the census is only conducted every decade
and 2011 was the most recent dataset available. This is
likely to be important as since 2010 there have been sub-
stantial cuts to public services under the austerity pro-
gramme of the Conservative-Liberal Democrat
Coalition (2010-15) and Conservative government
(2015-present) (Barr et al., 2017). The most recent assess-
ment of the coalfields (Beatty et al., 2019) indeed suggests
that the outcomes in the coalfields remain worse that the
rest of England.

Second, the census only includes a question on LLTI
from 1991 and the permanent sickness question used in
this study only includes the economically inactive, so
there are likely to be those living with long-term ill-health
that remain in employment. One study reported that,
based on the 1991 Census, there were around 45% of
males and 30% of females reporting an LLTT who were
also economically active (Haynes et al., 1997). In addition,
as has already been discussed, the permanent sickness rate
increases during periods of high unemployment so may
not accurately reflect sickness rates (Haynes et al., 1997;
Norman & Bambra, 2007). However, it is the relative
differences that are of interest in this study as opposed
to the absolute numbers of people reporting PSD, and
there was a high correlation between the rate of PSD,
LLTT and incapacity benefit claimants in 1991 (Norman
& Bambra, 2007). In addition, the conversion of the
rates of PSD into ratios relative to England ensures that
changes in the LSOAs are reflective of more localised con-
ditions during a period of high or low unemployment (e.g.,
in labour markets). Similarly, unemployment levels have
also been normalised with reference to national levels,
which mitigates some of the broader economic and welfare
changes taking place over this period.

Third, the data used are aggregated to the LSOA level,
as opposed to being individual-level data. This means that
the ecological fallacy potentially applies to any relation-
ships observed here since individuals reporting PSD or
unemployment in the census may not be reflective of the
average for the LSOA (Boyle et al., 1999) and socio-econ-
omic variables can vary substantially across an area (Field-
house & Tye, 1996). However, this variation reduces with
smaller geographies, and impact of the ecological fallacy
can be reduced through the use of small-area statistics
(Fieldhouse & Tye, 1996), such as the LSOAs used here.

Finally, there are limitations related to the spatial data-
sets. The Objective 2 areas are for the 2000-06 period,
although as already explained this allows a comparison
with non-coalfields areas of Lincolnshire that received

Objective 5b funding in 1994-96 and Objective 2 funding
2006-06. It is also not possible to assess the specific inter-
ventions that took place with this funding in each area, or
the interactions with other funding mechanisms in place
over this period.

12. CONCLUSIONS

This study examined to what extent unemployment and
PSD in the coalfields of the East Midlands changed
between 1971 and 2011. Using census data, it found that
PSD increased substantially over this period despite
unemployment levels returning to close to their 1971
levels.

It also found that trends contrasted in the coalfields.
Whilst coalfield and non-coalfield areas both showed the
same general pattern of reducing unemployment post-
2001 and increasing PSDRs, the relative changes are
quite different. The PSDRs indicated a widening gap
between the coalfields and non-coalfields, while the gap
in unemployment appears to have reduced by 2011. This
study also found that coalfields with regeneration funding,
using Objective 2 status as a proxy, did not appear to have
lower PSDRs, and in fact the inequalities between these
areas and areas without this funding increased, particularly
in the pit villages. Unemployment levels, however, tell a
different story, suggesting that the coalfields, irrespective
of funding, experienced larger reductions in unemploy-
ment than non-coalfields, although the high PSDRs
suggest that there may be substantial hidden unemploy-
ment in these areas. The worst performing areas were
the pit villages; these appear to correspond with the
‘younger coalfields’ in Nottinghamshire that suffered the
greatest job losses, whereas the ‘other coalfields’ in rural
towns were less impacted by the job losses and better
able to attract new employment. Overall, the findings
suggest a mixture picture for the coalfields in the East
Midlands, between PSD and unemployment, and also
across different types of coalfields. The outputs of the
2021 Census provide an opportunity to examine this
phase of the coalfields’ regeneration.
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