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About CHEME at Bangor University
The Centre for Health Economics & Medicines Evaluation (CHEME) was founded in 2001, and is
now one of the leading health economics centres in the UK. At CHEME, we aim to promote and
sustain high-quality health economics research, maximise opportunities for research grant capture
and publications in high impact journals. The Centre is active across a range of health economic and
medicines evaluation research activities spanning public health economics and the health economics
of psychosocial interventions and other non-pharmacological health technologies, led by Professor
Rhiannon Tudor Edwards, and Pharmacoeconomics, pharmaceutical policy and medicines use, led by
Professor Dyfrig Hughes. For more information about CHEME visit http://cheme.bangor.ac.uk/

About this report
This summary report highlights key findings from our report which brings together robust international
and UK evidence on the relative return on investment of devoting public sector resources to
programmes and practices supporting babies, young children and their families, and translates the
findings to Wales where possible. Our intended audience includes Public Health bodies and functions
in Wales, England, Scotland and Northern Ireland; the seven Health Boards across Wales; Welsh local
government and the third sector, who potentially have an impact on families and young children living
across Wales.
Public Health Wales is an NHS organisation providing professionally independent public health advice
and services to protect and improve the health and wellbeing of the population of Wales. Production
of this report was funded by Public Health Wales. However, the views in this report are entirely
those of the authors and should not be assumed to be the same as those of Public Health
Wales.
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Background
Wales already has a significant policy direction and investment in programmes and practice relating
to Early Years. This report is intended to provide an evidence base for decisions about investment in
Early Years.
The Welsh Government has recognised the intergenerational relationship between poverty, health and
lifetime opportunities in the Well-being of Future Generations (Wales) Act (Welsh Government, 2015a).
Today, one in three children are living in poverty in Wales (Welsh Government, 2015b). At birth, there is
an 18.9 year difference in healthy life expectancy between the least and most deprived area of Wales
(Public Health Wales Observatory, 2011; Buck & Maguire, 2015).
We explore the economic case for allocating scarce public resources, starting with the first 1000 days
from conception through pregnancy to a child’s second birthday, through to children being school
ready (1,000 Day Partnership, 2013; Field, 2010).

“In Wales over the next 20 years, the population aged over 65 will increase by 50%, whilst
the population of children entering the workforce will continue to decline. Not only will an
ageing population produce ever more challenge to health and social care, but a reducing
working age population will make it much more difficult to square the circle of caring, not
least in an era of reductions in public sector finance.”
Professor John Ashton, Faculty of Public Health, Foreword

Shifting the curve towards prevention and Early Years investment

Source: Current spending based on figures by the Office for Budget Responsibility (2015)
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Approach
This report fills a gap bringing together international evidence relevant to Wales on the likely return
on investment (ROI) and cost-effectiveness of programmes and practice to support the Early Years of
children living in Wales. Within the timescale for the preparation of this report, the topic was too broad
to adhere to systematic reviewing methodology. We therefore adopted a pragmatic search strategy
across diffuse subject areas relevant to Early Years (Papaioannou et al., 2010). We contacted experts
and centres of excellence in the US and in the UK to bring evidence together that is relevant to Wales.
ROI tells us what benefits we get back in pounds for every £1 we invest now. Capturing the full range
of costs and benefits of investing in Early Years is a challenging but critical factor for the efficient
development of public services. The public sector is an important part of the Welsh economy, but
the sustainability of public services requires a stronger focus on the benefit of prevention rather than
just reactions to health and social care crises. We found much of the ROI literature relevant to Early
Years to have originated from the US. At the outset of our report, we emphasise that there is a need
for an awareness of issues in transferring findings from one international context to another (Karoly &
Bigelow, 2005). In a UK context, there is current guidance aiming to standardise methods in ROI and
social return on investment (SROI) (Cabinet Office, 2013; New Economics Foundation, 2011; Edwards
et al., 2013). Just as health economists are conscious that cost per quality adjusted life year (QALY)
league tables, defined as giving the relative costs of producing an additional healthy year of life to
society, involve a range of research methods (Drummond et al., 2015), internationally, ROI methods
differ. For this reason, comparison across programmes is difficult (National Institute for Health and
Care Excellence: NICE, 2011). This is no different from the use of ROI in other areas of the economy
and ROI may provide Welsh Government, local authorities and Public Health Wales amongst other
stakeholders with ballpark estimates of returns on investment (Phillips & Phillips, 2004).
Economic evaluations of public health interventions need to take account of a full range of costs and
outcomes that span a range of public and private sectors (Weatherly et al., 2009). This report wishes
to emphasise that in comparison to many high cost drugs approved by NICE, many public health
prevention initiatives for children and adults are either cost saving, or have a cost per QALY far below
the threshold of £20,000 - £30,000 used by NICE (Owen et al., 2011). While NICE promotes the use
of cost-benefit analysis in the evaluation of public health interventions (NICE, 2012), there is growing
interest in financial returns on investment in public health and prevention (Buck & Gregory, 2013).
In an effort to meet the information needs of government and local authorities, with an increased
responsibility for Public Health, health economists, as well as measuring QALYs, are exploring
social benefit in terms of net social benefits and costs, in practice often operationalised through ROI
analysis (Buck & Gregory, 2013).
In this report, we refer to leading international examples of evidence repositories which have
collated the returns from investment in evidence based programmes. In particular, we draw upon the
Washington Institute for Social Policy1 (WSIPP) in the US and the Social Research Unit at Dartington2
in the UK, the latter has adapted this database to a UK setting. These resources use benefit-cost
ratios to show the returns on investment in a variety of programmes.

http://www.wsipp.wa.gov/BenefitCost
http://investinginchildren.eu/search/interventions
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Findings
Here we summarise the key findings of the report on investing in the child, family and the wider
community to support health and wellbeing.
The full report is available at http://cheme.bangor.ac.uk/reportspublications.php.en

Investing in the Child
Pregnancy
With respect to maternal nutrition, universal provision of vitamin supplements is a cost-effective way
of promoting good maternal health, healthy pregnancies and child outcomes (NICE, 2015; Filby et al.,
2015).
The UK has one of the highest rates of unplanned teenage pregnancy in Western Europe (Office for
National Statistics, 2016), with research in Wales highlighting the long-term and intergenerational
effects, and psychological reasons behind repeat teenage pregnancies (Whitaker et al., 2016).
Planned pregnancy significantly affects the life course with a higher likelihood of positive outcomes
for parent and child (Lyons & Ashton, 2004).
Every £1 invested in contraceptive services in the UK would return between £11 and £14 in savings
to the NHS in Wales (Lyons & Ashton, 2004; McGuire & Hughes, 1995; North Wales local public health
team, 2015).

Low birth weight
Delivery of Low birth weight (LBW) babies (those born weighing less than 2500g) entails high direct
neonatal treatment costs (Godfrey et al., 2010). We estimate that the annual additional cost of
caring for low birth weight babies in hospital in Wales was over £4.5 million in 2014 (Godfrey et al.,
2010). LBW babies have poorer short and long-term outcomes (Jefferis et al., 2002; Currie, 2009).
They are at higher risk of infant death (McCormick, 1985) and there is evidence of negative health
consequences, lower educational attainment and lower lifetime earning outcomes (Currie & Moretti,
2007).
The additional cost to Welsh NHS maternity services of delivering low birth weight babies attributed to
smoking and other modifiable risk factors is estimated to be £2.15 million annually (Johnson, Jones &
Paranjothy, 2016).

Breastfeeding
Low breastfeeding rates are associated with higher incidence of childhood illness, which
subsequently places a significant cost on the NHS (Ball & Wright, 1999).
We estimate that increasing rates of exclusive breastfeeding at 4 months (currently at 9% in Wales)
to the rates observed at birth (currently 57% in Wales) would lead to cost savings of £1.51 million per
annum in reduced spending on various childhood conditions in Wales (Renfrew et al., 2012).
Children who are not breastfed are significantly less likely to breastfeed their own babies in later life
(Renfrew et al., 2012). Changing social norms in Wales through evidence based interventions that
increase rates of breastfeeding may help break this intergenerational cycle.

Vaccinations
Vaccinations for children reduce disease, death, disability and inequity worldwide (Andre et al., 2008).
Compared with other common public health interventions, vaccinations are considered to be a good
investment and generally highly cost-effective (Chabot et al., 2004). Evidence from the US showed
that for every $1 invested in the MMR vaccine, there are $26 in benefits to society (Zhou et al., 2004).
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In the UK, the childhood flu vaccine is highly cost-effective with a cost per QALY gained of £251,
dramatically below the NICE threshold of £20,000 used for decisions about new medicines and
services (Pitman et al., 2013).

Looked after children
In Wales, the proportion of looked after children (in local authority care) are highest in the most
deprived areas and have been increasing (Giant, 2014). Looked after children are more likely to
experience health problems and have poorer educational outcomes compared to the general
population (StatsWales, 2015). If more children could remain safely with their families after leaving
care, the cost savings would offset the cost of providing the support services (All Wales Heads of
Children’s Services, 2013).

Investing in the whole family
Parenting
Conduct disorder is a psychological disorder diagnosed in childhood or adolescence presenting as
persistent antisocial behaviour. Parenting programmes when delivered well can be effective and costeffective in preventing and reducing the long-term effect of conduct disorder in children, with potential
savings across multiple sectors (Edwards et al., 2007; Edwards et al., 2016; Hutchings et al., 2007;
Knapp et al., 2011).
Conduct disorders are the most common mental and behavioural problems affecting children and
young people (NICE, 2013). It is estimated that 5% of children and young people aged between 5 and
16 years have conduct disorders (Green et al., 2005). Children with conduct disorder cost the public
sector ten times more than children with no conduct disorder (Knapp et al., 2011). It is estimated that
preventing conduct disorder in the most serious of cases could provide lifetime savings of around
£150,000 per case (Friedli & Parsonage, 2007). The cost of crime attributable to those that had
conduct disorders as children is in the region of £60 billion a year in England and Wales (Sainsbury
Centre for Mental Health, 2009).

Troubled families
Troubled families cost 10 times more to local councils than other families in England and Wales.
Troubled families are characterised by there being no adult in the family working, children not being in
school and family members being involved in crime and anti-social behaviour. They cause problems
to the community around them, putting high costs on the public sector (Department for Communities
and Local Government, 2015).
Dealing with troubled families requires joined up services that consider the whole family unit. Early
intervention strategies targeting disadvantaged high-risk communities, such as the Sure Start and
Flying Start programmes, have become part of government strategy across the UK (Rutter, 2006).
Evaluation of these programmes has been disappointing, primarily because central Government
had failed to specify effective interventions meaning that service providers delivered widely differing
services, with some delivering evidence-based programmes and others developing their own (Belsky
et al., 2006).

Adverse Childhood Experiences (ACEs)
ACEs lead to an elevated risk of experiencing negative health outcomes across the life course and
represent a great cost to society including public sector services (Bellis et al., 2014 & 2015).
These are stressful events in childhood including: living in a household with someone who is
depressed, mentally ill, a substance abuser or someone who has been incarcerated; exposure to child
maltreatment or domestic violence, and losing a parent through divorce, separation or death (Felitti et
al., 1998).
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ACEs are clustered around, but not exclusive to, families from lower socio-economic backgrounds
(Björkenstam et al., 2013). We estimate that in Wales, the costs of outcomes associated with ACEs
may range from £2.59m per year for cannabis use (Bryan et al., 2013) to £6.2bn per year for violent
crime (Institute for Economics and Peace, 2013).
The costs to some sectors of some of the individual outcomes associated with ACEs are known,
these include:
• Early sex and unplanned teenage pregnancy: We estimate that the cost of unplanned teenage
pregnancy in Wales is £4.5 million per year (Department for Education and Skills, 2006).
• Child sexual abuse: It is estimated that child sexual abuse costs £160 million per year in Wales
(NSPCC, 2014).
• Smoking: In 2013, the total economic cost of smoking to Wales was £791 million, with the cost
to the NHS in Wales specifically being £437 million per year (ASH, 2013).
• Binge drinking: The cost of excessive alcohol consumption in Wales is estimated at between
£69.9m and £73.3m (Phillips et al., 2011a). Inflated to 2015/16 this stands at £78.2m to £82m
per year.
• Cannabis and heroin/crack cocaine use: We estimate that the cost of treating cannabis users
in Wales is £2.59m per year (Bryan et al., 2013), and the total economic cost of treating Class
A drug use in Wales is £253.1m per year, of which 88% can be attributed to crime and policing
costs (Godfrey et al., 2012).
• Violent crime and incarceration: We estimate the cost of violent crime in Wales is £6.2 billion per
year (Institute for Economics and Peace, 2013), and the cost of incarceration in Wales in 201314 was £113.1 million per year (Ministry of Justice, 2014).
• Poor diet: We estimate that poor diet related ill health costs the NHS in Wales £349 million per
year (Scarborough et al., 2011).

Youth crime
There are links between aggression, hyperactivity, concentration problems, impulsivity in early
childhood and later risk taking and subsequent violent behaviour in adolescence (Hawkins et
al., 1998). Family characteristics such as poor parenting skills, family size, home discord, child
maltreatment, and antisocial parents are risk factors linked to juvenile delinquency (Wasserman &
Seracini, 2001).
We estimate that there is a cost of over £600 million per year to the Welsh economy of not intervening
to prevent youth crime in Wales (Knapp et al., 1999; Ministry of Justice, 2010 & 2014).
The Dartington Social Research Unit has adapted some evidence from the US to a UK context, listing
the benefits, costs and risks of a range of programmes. For example, the ‘Good Behaviour Game’ is
a universal classroom intervention aimed at children aged 6-8 years. It seeks to reduce aggressive
behaviour in order to prevent problem behaviours in middle childhood through to early adulthood. For
every £1 invested, this intervention could yield £27 in avoided costs to society as a result of crime
(Social Research Unit, 2013a).

Investing in education and skills
Pre-school
A good pre-school experience can lead to better job prospects and higher income levels in later
life (Barros & Mendonca, 1999; Goodman & Sianesi, 2005). Children from low socio-economic
backgrounds are more likely to succeed if they receive high quality pre-school education (Melhuish,
2003; Sylva et al., 2004).
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Follow up studies from the US suggest that every $1 investment in pre-school programmes can yield
up to $16 in return in adulthood (Schweinhart et al., 2005).
Early years education in Wales is provided part-time for those aged 3-4 in nurseries and full-time aged
4-5 in primary school reception classes. Statutory duty lies with local authorities to provide nursery
education from the age of three onwards and at least 10 hours a week for 38 weeks is provided by
the state. The actual number of hours varies between local authorities. The cost to local authorities
in Wales is £11.32 per hour for deprived children enrolled in Flying Start Initiatives (National Assembly
for Wales, 2014).
Sesame Street is a long running educational television programme for children which is shown in
more than 150 countries around the world. In the US, the cost of producing the show equates to
just under a million dollars a show and a cost of $5 per child (Kearney & Levine, 2015). There have
been numerous academic studies looking at the effect that Sesame Street has had on educational
attainment, particularly literacy and numeracy and school readiness in early years (Fisch & Truglio,
2001; Mares & Pan, 2013; Kearney & Levine, 2015), producing comparable outcomes to other
effective programmes such as Head Start but delivered at a fraction of the cost (Kearney & Levine,
2015).
In Wales, S4C runs a children’s entertainment ‘platform’ known as ‘Cyw’, which includes television
shows, a website and an app. It is not as directly educational as Sesame Street but nonetheless it has
elements that help young children become school ready e.g. basic numbers and the alphabet. There
have been no attempts to measure the benefits of Cyw to young children growing up in Wales. The
programme encourages learning through the medium of Welsh. Bilingualism has beneficial cognitive
effects across the life course (Marian & Shook, 2012; Pearl & Lambert, 1962) with benefits beginning
in early infancy, well before the onset of speech (Kovács & Mehler, 2009).

Supporting children with disabilities to access education and gain skills
In 2015, only 7% of local authorities in Wales said they had adequate nursery provision for children
with disabilities compared with 21% in England (Rutter, 2015). All eligible disabled children aged two,
three and four have a right to 15 hours of free childcare a week. However, 41% of parent carers said
that they did not access the full 15 hours (Buckland & Glass, 2014). Parent carers of disabled children
are reported to pay up to £20 per hour for childcare compared to the national average of £3.50 -£4.50
per hour for non-disabled children (Honstvet, 2013).

Primary school
There have been some attempts to measure economic returns from programmes delivered within
primary schools. Estimates range from returns of £1.96 for every £1 invested for group Multimodal
Therapy for children with attention deficit hyperactivity disorder (ADHD) (Social Research Unit, 2013b)
to nearly £27 in returns for the ‘Good Behaviour Game’ (Social Research Unit, 2013a).
There are nearly 70,000 children receiving free school meals across Wales. Establishing healthy eating
practices early in life, such as a healthy breakfast, can yield educational attainment benefits (Littlecott
et al., 2015).
The resources that a family has, including access to effective primary school education and the
opportunities that then follow, have a significant impact over children’s life trajectories (Alexander et
al., 2014).
With respect to child development, 6% of children in the UK aged 5 have speech, language and
communication needs which may not be currently fully met (Law et al., 2000). This is an area for
considerable return on investment with every £1 spent on enhanced speech and language therapy
resulting in £6.43 in return generated through increased lifetime earnings (Strelitz, 2013).
With respect to music in schools, Codi’r To is a music based intervention pilot, set up in two schools
in deprived areas in North Wales, Ysgol Glancegin, Maesgeirchen, Bangor and Ysgol Maesincla,
8

Caernarfon. It is probably the only minority language (Welsh) focused El Sistema project in the
world. El Sistema was created originally in Venezuela and focused on giving young children from
disadvantaged backgrounds a better start in life through music. Its adaptation in Wales has proved to
be very successful in improving educational, behavioural and social outcomes in children. Research
by CHEME (Owen et al., 2015) has found the Codi’r To project to generate a ROI to the societal
stakeholders of £1.76 for each £1 spent on the project.

Investing in the child’s environment and wider community
Housing
Poor housing conditions increase the likelihood of disability and ill health by up to 25% during
childhood and early adulthood (Shelter, 2006). We estimate that the NHS in Wales could save £120
million a year in treatment costs for children and adults were we to improve all homes up to current
building regulation standards (Nicol et al., 2015). Poor housing is also estimated to cost a further £100
million a year through poorer educational attainment and life chances (Davidson et al., 2011). Energy
efficiency and retrofitting as proposed by the Institute for Welsh Affairs (IWA) could create 9000 new
jobs in Wales, improve energy efficiency and improve health (IWA, 2015).
Children who live in more cohesive neighbourhoods, who have stronger family units, and who attend
better schools tend to maintain a higher economic status later in life (Alexander et al., 2014).
For example, the CHARISMA Study, undertaken in Wrexham, North Wales, was a pragmatic
randomised controlled trial (n=177) of housing modifications for families of children with moderate and
severe asthma. The economic analysis conducted by CHEME reported that heating and ventilation
modifications led to a marginal 14% shift of children from severe to moderate asthma for a total
programme cost of £151,152 to Wrexham Borough Council (Edwards et al., 2011; Woodfine et al.,
2011).

Accidents
Accidental injuries are a feature of inequalities, with children from poorer backgrounds being three
times more likely to be admitted to hospital and five times more likely to die as a result of an accident
than children from less deprived families (ROSPA, n.d.; White et al., 2000).
For example, lifetime NHS costs for treating scalds in the UK are estimated to be as high as £250,000
per person (Phillips et al., 2011b). Every £1 spent on thermostatic mixers would save £1.41 in public
sector spending from prevented childhood scalds in Wales (Phillips et al., 2011b).
With respect to road traffic accidents, we estimate that in Wales, the cost to society of road accidents
involving children is £39.4 million per year (Child Accident Prevention Trust, 2012).
Evidence from the US of ROI on a range of accident prevention interventions:
Every dollar spent on

Saves society

Childproof cigarette lighters

$72

Child booster seats

$71

Bicycle helmets

$48

Child safety seats

$42

Smoke alarms

$17

Prevention counselling by paediatricians

$9

Source: Centers for Disease Control and Prevention (CDCP) (2012)
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Playgrounds and public spaces
Physical inactivity in adults and children has poor health consequences (Han et al., 2010) and
we estimate that this currently costs the Welsh NHS over £786 million per year (Welsh Assembly
Government, 2009). In Wales, 35% of children (under 16) are overweight with 19% considered
obese (National Assembly for Wales, 2013). Obesity is set to overtake smoking as the main cause of
premature death in the UK (Hennekens & Andriotti, 2013).
Play provision provides an important context in which children can counter the effects of poverty and
deprivation. Where the home environment is poor or there is a restricted range of stimuli, play services
and spaces offer variety and even comfort. Good play provision offers a welcoming space where
children can meet on a more equal basis. For this reason, play provision can be the starting point for
tackling social exclusion, engaging with marginalised families and communities and working to build
their capacity to improve their social, environmental and economic circumstances (Hill-Tout et al.,
1991).
A recent study on playgrounds in England found that for every £1 spent they provided a return on
investment of £1.32 in social benefit (Matrix, 2010).

Community Health Assets
Health assets are resources that individuals in a community have that can protect against poor health.
There are some examples of social return on investment (SROI) calculated on a whole community
level; however, there is little evidence about what works specifically for children, especially in terms of
their SROI.

Research in Wales
Welsh higher education institutes have been at the forefront of high quality Early Years
research. In this report, we have marked examples of such Welsh led Early Years
research of international standing with the following logo:
Examples include evaluation of the Incredible Years Parenting Programme (Hutchings et al., 2007;
Edwards et al., 2007; Hutchings & Gardner, 2012); evaluation of the effect of moving house frequently
in childhood (Hutchings et al., 2016); and evaluation of free school breakfasts (Littlecott et al., 2015).
There is an economic argument for disinvestment in programmes without a strong evidence base
and re-investment in programmes, both universal and targeted, with a strong evidence base of
effectiveness and cost-effectiveness. What is unlikely to work is, in the interest of keeping costs
down, delivering watered down versions of evidence based programmes in an attempt to bring
their key principles into current practice. With respect to future research, Wales has the capacity
and expertise to, given resources, evaluate roll out of evidence based programmes, their fidelity of
delivery, and the reasons why they do or do not deliver anticipated returns (Hutchings & Williams,
2014).
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Conclusions
Overall, this timely report exploring the economic argument for investing in Early Years, provides
evidence to support and emphasise the following:
• Health economics highlights the fact that decisions about resource use involve choices that are
ultimately trade-offs in the use of public sector resources, trade-offs between different groups in
society and trade-offs between different stages in the life course.
• There are efficiency and equity economic arguments for investing in Early Years, both for this
generation and for future generations (Suhrcke & Kenkel, 2015). Investment in Early Years
in Wales can contribute to the building of social capital and promote economic growth and
should be considered in the same way as European or National investment in wider economic
development.
• There is a need to understand which potential areas for investment in Early Years might
generate value for money and a substantial body of evidence developed over the last 25 years
can help guide a case for early childhood interventions as being a medium for social change
(Suhrcke & Kenkel, 2015).
• Based on international evidence, investment that focuses on the critical window of the first few
years of life is likely to provide the most efficient use of public resources, yielding returns over
and above other forms of financial investment and investment at other points of the life course.
• Although it is well recognised that public health initiatives can have a lasting effect across the
life course, political horizons and current economic recession mean that our focus should be
on achieving measurable immediate and intermediate benefits within 2-5 years, which evidence
tells us will yield sustained benefits for decades to come. There is a need for public services that
adopt both a short term and a long-term focus with a shift from treatment to prevention. The
time is right to act now with the Future Generations Act in Wales and a set of National indicators
that will facilitate long term monitoring of key outcomes.
• Public sector agencies including Local Councils, wanting to invest in Early Years would benefit
from true valuations of the financial, economic, environmental and social value of community
assets which already exist in Wales, such as playgrounds and public spaces.
• Welsh higher education institutions continue to make a significant contribution to the
international evidence on the effectiveness and cost-effectiveness of programmes and practice
relating to Early Years.
• The early care and education industry is important as a source of employment and wider
economic driver in Wales.
• There is a need to make best use of technology, by sharing data across sectors to promote
joined up strategic planning. Furthermore, there is a need for joined up services that view the
whole family not just the individual.
• Through investment in Early Years, Wales will benefit in terms of the economy and improved
social cohesion. Babies born today could have a greater opportunity to thrive than at present.
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