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Applying the three core concepts of economic evaluation in health to education in the UK i

Abstract

In a UK policy context, education and healthcare sectors share many characteristics; however, the
role of economic evaluation in informing policy making is very different. While in health it has
become a key part of the deliberative processes of the National Institute for Health and Care
Excellence (NICE) in their recommendations to the NHS, it has not played the same role in education.
In this article we explore three key components that are required to underpin robust evaluations: a
clear perspective, the identification of a single maximand, and recognition of the opportunity costs.
We demonstrate the importance of each, how it has been applied in the NICE framework, and how it
may be implemented in a UK education setting. We conclude that the failure in education to address
the three components has reduced the ability to consider the cost-effectiveness of funding
decisions, potentially resulting in inefficient use of educational funding.
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Introduction

In the UK, the health and education sectors share many common features. Government spending is
the majority of total expenditure in both sectors (83.3% in health (Nuffield Trust 2015) and 88.9% in
education (Bolton 2014)), with them jointly representing a significant part of total Government
spending (29% combined total public spending) (HM Treasury 2018b). Furthermore, investments in
both are valued for their intrinsic worth, as well as the externalities they create for the beneficiary
and wider society (Sen 1979, Drummond 2015). In both sectors, there are a wide range of available
options on which the limited pool of funding can be spent in order to generate the best outcomes,
therefore requiring some form of decision as to how the public funds can be most effectively spent,
most likely through formal or informal evaluation of the relative merits of the competing
alternatives.

However, despite the similarities between the sectors, economic evaluation in the two sectors is
very different in the methodological approach, quantity of applied research, and role in the policy
making process in the UK. In health, economic evaluation has become a core component in decision
making at national level, primarily through the National Institute for Health and Care Excellence
(NICE), who incorporate economic evaluation in the majority of their Guidelines and technology
appraisal guidance, using a consistent methodological approach (NICE 2013). NICE’s
recommendations are used to directly inform NHS commissioning and policy.

However, in UK education, there is no consistent use of economic evaluation in the decision making
process, nor robust sector specific methodological guidance (relying on general public sector
guidance if used (HM Treasury 2018a)). Furthermore, while there exists a pool of published
literature considering the evaluation of interventions in education relevant to the UK, e.g. the Sure
Start program (Department for Education 2011), the Perry Preschool programme (Gramlich 1986),
Free School Meals (Education Policy Institute 2018), and ongoing work by the Education Endowment
Foundation (EEF), this is of limited scale and is methodologically inconsistent. While the Education
Endowment Foundation (EEF) are endeavouring to address much of this shortcoming through their
evidence toolkit (EEF 2012), reporting guidance, and decision maker support, as we detail in this
paper there are significant methodological developments that are further required if economic
evaluation is to be informative in the decision making process (EEF 2015, 2019).

In this paper we argue that a consistent and robust methodology must be created and applied for
the evaluation of education programmes, if the role of economic evaluation is to achieve a similar
role in informing policy as in health. To do this, we consider the role of economic evaluation in
healthcare decision making in the UK and how it has helped to ensure cost-effectiveness is key to
decision making criteria, ensuring accountability and transparency. We explore three key features of
the NICE evaluation method guide (NICE 2013), which we consider to have been vital in ensuring
consistent and robust evaluations: a clear perspective, identifying a single maximand, and
recognising the opportunity costs, exploring how each could be applied in an education setting in
the UK. We explore two case studies in the respective fields (the Cancer Drugs Fund (CDF) in
healthcare, and the Pupil Premium in education) to demonstrate how economic evaluation is
imbedded differently in the two sectors, and demonstrate the value of economics to the decision
making process.
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The role of economic evaluation in healthcare decision making in England

Since 1999, NICE has played an important role as a gatekeeper for new pharmacological treatments
to the NHS in England and the development of best clinical practice guidance for diseases. NICE
makes recommendations on the basis of clinical and cost-effectiveness evidence, with a NICE
approval meaning that technology should be widely available in England. The consideration of cost-
effectiveness is integral to this process, with new treatments that are not considered to be a cost-
effective use of limited NHS funding (using NICE’s transparent methodology (NICE 2013)) very
unlikely to receive NICE approval, with only six such cases occurring in the first 10 years, each being
associated with specific exceptions (Rawlins, Barnett, and Stevens 2010).

Details of the specifics of the NICE process and the role of cost-effectiveness in the deliberations are
published elsewhere (NICE 2013, Rawlins, Barnett, and Stevens 2010). In brief, the analyses are
conducted based on strict methodological guidance (NICE 2013) which seeks to estimate the lifetime
costs to the NHS and Personal Social Services (PSS) and health outcomes of patients (measured as
Quality Adjusted Life Years (QALYs) (Weinstein, Torrance, and McGuire 2009)) of the new
intervention and all comparators in the relevant patient population. Costs and outcomes which fall
outside of this perspective are not explicitly included in the headline estimation of cost-
effectiveness, being considered external to the remit of NICE and the NHS to maximise population
health with the NHS budget. Any gains in health which imply an additional cost to the NHS are
considered against a cost-effectiveness decision rule ‘threshold’ in order to account for the
opportunity cost of the additional expenditure, whereby gains which cost less than £20,000 to
£30,000 per additional QALY gained are considered cost-effective. Similar frameworks are used by
many other health technology assessment agencies internationally (ISPOR 2009), in addition to
representing the approach taken for many of the published economic evaluations in the UK
(Drummond 2015).
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The three key methodological features

We identify three features which we believe have facilitated the ability to conduct economic
evaluation routinely in a healthcare setting in the UK, forming a cornerstone of the NICE methods
guide, but are largely lacking in the equivalent education setting. The three features are: the
definition of a clear evaluative perspective, the identification of a specific and consistent outcome to
be maximised, and the explicit consideration of the opportunity cost of all funding decisions. We will
explore each in turn, briefly defining its role in economic evaluation, and considering how it could be
applied in an education setting.

We will take as a starting point that a public sector decision maker is seeking to conduct robust cost-
effectiveness analyses, where the costs and outcomes of competing alternatives are contrasted, and
as such are seeking to maximise some set of sector specific outcomes (e.g. health or education)
subject to some exogenous budget constraint. The case for such a basis to any methodological
framework in a setting such as the UK public sector is well explored elsewhere (Drummond 2015).

Definition of a clear perspective

In order to conduct robust, repeatable and transparent economic evaluation, the starting point must
be a clear statement of the framework for the analysis, or the ‘perspective’, explaining whose costs
and outcomes are considered relevant, how each will be valued, and over what time period
(Drummond 2015). Without a clear perspective it is not possible to conduct consistent evaluations,
as a programme deemed high cost from one stakeholder’s perspective could be low cost from
another’s, in terms of their own budgetary input. For example, an education decision maker, such as
a head teacher, considering the merits of providing a free healthy breakfast club to all students, may
consider the additional cost to their budget and the benefits, in terms of additional pupil attainment,
as relevant to the evaluation perspective. However, they could equally expand it to consider the cost
saving to parents who no longer need to pay for the breakfast provision or their benefits from an
earlier school drop off, or more widely the lifelong health related cost and outcomes of improving
the children’s diet. The conclusions of an evaluation with the short-term school focussed perspective
are likely to be different from the long-term wider example, making a clear statement of which is
used is therefore vital to the ability to interpret the result, as both have merits to different
stakeholders.

In an education setting, Belfield and Levin (Belfield and Levin 2013) highlight that, despite many
authors arguing for the incorporation of the full costs of an intervention into evaluation in
education, little progress has been made to identify these costs or the attribution of them to specific
budget constrained decision makers. While their focus is primarily the US, the same case can be
made for evaluations in the UK. ‘Full costs’ can be considered to describe both the breadth of
relevant costs in addition to downstream costs, i.e. those saved or accrued into the future, which are
explicitly included in the NICE evaluation framework.

While the EEF are making good progress towards the consistent identification and estimation of the
short term costs imposed on a budget constrained education section, their cost ranking score (as
one of five levels from £70 per pupil per year to over £1,000) (EEF 2012) only provides limited
detailed evidence. Furthermore, despite the stated exclusion of parental costs from their ranking, it
includes costs that fall across multiple independent budgets (e.g. central Government, Local
Authority, and at school level) and therefore risks conflating the issue of differential policy aims from
different decision makers (Sculpher 2014).

In terms of downstream costs, the majority of evaluations in education simply report the budget
impact of the initial intervention, with little to no consideration of the downstream cost implications
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or where they may fall. For example, the evaluation of early years interventions such as the Sure
Start Programme are considered high cost by the EEF assessment due to the high adult child ratio
needed, but no consideration is given to possible downstream cost saving from potential reduced
teacher input at a later stage of the pupils schooling due to the success of the programme (EEF
2012).

This is in contrast to the approach taken in health where all short term and downstream costs are
included. As discussed earlier, the most common evaluative perspective taken in evaluations of
health is to consider the costs applicable to the health and social care providers and the benefits
accrued by the treated patient, the prime example being the NHS and PSS and patient perspectives
respectively taken by NICE evaluations (NICE 2013). While the decentralisation of many health
budgets, including public health, as a result of the Health and Social Care Act of 2012 (UK Parliament
2012), has made the identification of a consistent payer perspective more challenging, a clear
statement of the perspective chosen remains vital (Sculpher 2014).

In education, authors such as McEwan (McEwan 2012) have highlighted the increasing trend in
evaluation to take a societal perspective; however, such an approach, while intrinsically appealing,
has been identified as being unfeasible given the exogenous nature of public sector budgets and
their inflexibility to changes in demand and cross-sectoral transfers, as well as the challenges of
differential opportunity costs, discussed later in this paper (Claxton et al. 2010, Walker et al. 2019).

Identification of the outcome(s) to be maximised

The issue of the outcome seeking to be maximised by the intervention being evaluated (the
maximand) is arguably the most significant practical challenge in any evaluation. In order for the
merits of an intervention to be compared against other funding opportunities, it is important to
estimate and report all of the relevant outcomes, and ideally weigh them or combine them into a
single composite outcome to facilitate direct comparison of the relative merits. Failure to do so
results in an apples versus oranges dilemma, where it is impossible to directly compare the merits of
different alternatives which are competing for a single limited source of funding, as the outcomes
are incomparable.

In education, much of the current literature has either taken a narrow outcome measure of
education such as future income potential (Belfield and Levin 2013), or excessively broad, for
example the Department for Business Innovation & Skills “Quandrants” (Department for Business
Innovation & Skills 2013) which links education to outcomes such as social tolerance to
entrepreneurial activity. Additionally, many evaluations have sought to quantify the relevant
outcome(s) as education outcomes themselves (such as exam results), rather than the consequences
of education (the intrinsic value of education). The educational outcomes vary from selectively
identifying outcomes relevant to the evaluated intervention, (e.g. test scores in McEwan (McEwan
2012) and arguably the EEF approach of months of impact (EEF 2012)), to reporting over a plethora
of outcomes with no aggregation (e.g. the Sure Start evaluation which looked at 21 outcomes)
(Department for Education 2011). While the recent development in the UK of Progress 8 and
Attainment 8 scores (Spencer 2018) have sought to incorporate a broader definition of academic
achievement, they arguably still fail to reflect the specific value of education.

The lack of a consistent outcome across multiple evaluations, against which different interventions
vying for the same limited budget can be compared, makes them of limited help for the decision
maker, who may be unable to compare the set of outcomes over which an education intervention is
being assessed, without conducting an informal weighting of the merits of the different outcomes.
Methods such as multi-criteria decision analysis (MCDA) (Communities and Local Government 2009)
are available to conduct such weightings, but do not appear to have been widely applied in
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education beyond the recent attempts by Hollands et al. (Hollands, Pan, and Escueta 2019) to apply
it in a US setting to inform cost-utility analysis. It is important to reflect that funding decisions and
value judgements are made with or without the existence of a single unifying maximand, but when
one is not present they are made without consistency, clarity or accountability.

Importantly such a maximand does not need to be a single natural unit but can be a composite of
many, reflecting the varied aims of education funding, just as measures in health such as the Quality
Adjusted Life Year (QALY) are composite measures of different elements of health (mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression) (Dolan 1997), with their relative
value explicitly estimated. While composite measures such as the QALY are far from a perfect
measure of the value of healthcare funding (Neumann and Cohen 2018, Pettitt et al. 2016), at worst
it is a useful starting point which can feed into the deliberative process of decision making where
other outcomes can be considered.

Previous authors in education have highlighted the need for a composite outcome (McEwan 2012),
and the EEF toolkit uses the measure of ‘months impact’ as an indicator of the additional months of
academic progress that a child experiencing an intervention can expect to achieve when compared
to one who does not. However, while this metric is intrinsically appealing, its methodological basis
and means of estimation are unclear, with little detail in the Toolkit’s guide (EEF 2015) and recent
criticism of it as an approach (Baird and Pane 2019).

Other academic based metrics have been used in evaluations, such as examination results,
attendance figures, and proportion of pupils staying in education past 16 years of age, all of which
are easily estimated but arguably less indicative of general educational benefit. Measures associated
with the broader benefits of education, such as the Strengths and Difficulties Questionnaire (SDQ)
(Goodman 1997) and health related aspects, such as activity levels, obesity rates, and junior EQ-5D
scores have also been considered in an education context (Education Policy Institute 2018).

On their own, none of these outcomes would be expected to reflect the full benefits of education,
just as a single component of health would fail to reflect the intricacies of an individual’s quality and
quantity of life. Therefore, in order to determine a single maximand, some consensus is required as
to what the overall purpose of education funding is, to inform the dimensions to include and the
relative weight of each dimension. These decisions can be reached through, for example, academic
study of stated preferences, either of society or the decision maker, or revealed preferences, which
emerge from investment and disinvestment decisions.

An example of such a composite measure may be one that considered the EEF’s ‘months impact’,
assuming the methodological estimation of the estimate could be consistently and transparently
determined, alongside SDQ outcomes, both of which measure outcomes of intrinsic value in an
education intervention. Alternatively, a de-novo measure could be constructed combining estimates
of academic progress alongside non-academic outcomes and other measures such as lifetime
earnings, with due consideration of the time over which benefits are accrued. Statistical methods
and weightings could be used to account for possible correlation and the value of the components in
terms of their intrinsic and investment value. Such decisions should ultimately be made by the
decision maker with input from relevant stakeholders.

Consideration of opportunity cost

The value of any intervention must be determined by two factors. Firstly, the comparative outcomes
of the new intervention compared to the competing alternative, such as the current activity it is
seeking to replace (e.g. as would be the case at the release of a newer version of a currently used
text book). But also, if the new intervention imposes an additional cost burden on a budget
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constrained decision maker, the value of any activities that would be disinvested in must be
considered, or if extra resources are made available to fund it, the value of any activities which could
have been alternatively invested in are clearly relevant. These factors constitute the ‘opportunity
cost’ of an activity, simply the full implications of funding a chosen intervention, measured by the
benefits derived if the funding were spent (or saved) elsewhere.

The former has been considered in some education literature through the comparison of direct
funding alternatives, often in the form of league tables where the costs and outcomes of all
competing options are stated in an ordered table allowing a decision maker to clearly see what must
be chosen from (Levin 2000, McEwan 2012). However, such approaches typically fail to reflect the
second factor, the value of what would be funded if the new intervention were not invested in.
Failure to reflect this in decision making risks the funding of increasingly expensive interventions
that may be less cost-effective than those which are currently funded but would be disinvested in.

This later element of the opportunity cost, relating to the cost-effectiveness threshold as termed in a
health setting as mentioned earlier, can either be directly observed through the comparison with a
targeted disinvestment of comparable cost, or estimated as a marginal productivity, i.e. an estimate
of the average cost burden that displaces one unit of benefit at the margin. While recent research in
health has shown it is possible to estimate the threshold using the latter approach (Claxton et al.
2015), most decision making bodies in health still rely on assumed levels (NICE 2013, World Health
Organisation 2008, Gold 1996). In education, threshold estimation by direct observation may be
achievable at a school level, where budgets are small and displacements potentially easily observed.
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The importance of economic evaluation, brief case studies

In this section we briefly overview two recent Government policies in the UK, the Cancer Drugs Fund
(CDF) and the Pupil Premium, and explore how the existence of routinely applied economic
evaluation methodology has contributed to the continued funding of the programmes. While it is
rarely possible to definitively identify the key factor in changing national policy decisions, we
conjecture that the extensive cost-effectiveness evidence that was generated against the CDF
contributed to its closure. In contrast, the lack of equivalent research in education, or a framework
against which to conduct it, has led to the inability to robustly monitor or evaluate the merits of the
Pupil Premium.

The Cancer Drugs Fund (CDF)

In 2010 the CDF was established in order to provide NHS patients with access to what were
considered to be the most promising cancer treatments. The main argument for the fund was that
the benefits of cancer treatment was beyond those of usual healthcare, with its head claiming it was
‘in the psyche of English people’ (Jack 2014) to value cancer care more highly, and therefore that
benefits of its treatment were being undervalued by the NICE process. Its role was therefore to
provide funding for cancer treatments that had not been recommended by NICE or were yet to be
appraised. An initial budget of £50 million per annum was allocated, however this quickly expanded,
costing a total of £1.27 billion in the six years it was operational (Aggarwal et al. 2017).

A number of factors contributed to its closure in 2016 but possibly the most significant was the
availability of evidence which demonstrated the lack of cost-effectiveness of the treatments being
funded, with the majority of the drugs funded by the CDF having failed NICE’s cost-effectiveness
assessment (55%) (Aggarwal et al. 2017), implying that the CDF had an implied threshold of
£223,627/QALY, in the region of ten times the usual NICE cost-effectiveness threshold of £20-
£30,000/QALY (Leigh and Granby 2016).

Analyses of the CDF subsequently found that the majority of treatments funded (62%) were not
associated with a statistically significant survival benefit (Aggarwal et al. 2017), and provided no
evidence of meaningful value to the patients treated or to wider society. Estimates suggested that
the funding of the CDF was resulting in 20,000 QALYs less per year than had the money been spent
elsewhere in the NHS (Claxton et al. 2015). The combination of this clear loss of total public health,
and emergent evidence that there was little evidence that cancer treatment was considered more
valuable than other diseases (Shah 2017), combined to make the continued funding of the CDF
politically untenable. Without such research it is likely that the CDF would have continued to be
funded, entailing a significant loss of potential population health.

The Pupil Premium

The Pupil Premium was introduced in 2011 with the aim of decreasing the attainment gap for the
most disadvantaged children. The Premium provides direct funding to schools, who are given almost
complete freedom to spend the money in a way they believe will most benefit the specific pupil
groups. At launch, the Premium had an annual budget of £623 million across England, this has
increased to £2.4 billion in 2018/19 alone.

Schools are required to publish a breakdown of how the premium is spent, with assessment of its
effectiveness being conducted during Ofsted inspections. However, the assessments typically consist
of simple summaries of expenditure compared to changes over time in some exam outcomes in the
deprived pupils, e.g. (Tomsett 2019), with no consistent guidance on the evaluative methodology to
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apply, and little in the way of consideration of the counterfactual results had the funding not been
available.

The Department for Education officially recommends the use of the Education Endowment
Foundation’s (EEF) teaching and learning toolkit to inform the investment decisions (DfE and ESFA
2019); however, in addition to the limitations raised earlier in this paper, there is little evidence that
the tool is changing investment decisions, rather than being used to justify prior funding plans.

Since the launch of the Pupil Premium, there have been attempts to evaluate its effectiveness. In
2013, the Department for Education commissioned an independent evaluation of the Premium
(Carpenter 2013), including a survey of school decision makers showing that over 45% indicated they
were using academic research to inform their funding decisions, however there is little to indicate
this included any consideration of cost-effectiveness.

Similarly, the Sutton Trust and EEF produced a series of recommendations to improve the Premium,
largely based on the results of a series of surveys of senior school leaders (Sutton Trust and
Education Endowment Foundation 2015), summarising a range of sources of decision making
guidance for spending decisions but with little to no consideration of cost-effectiveness of the
various alternatives. Other analyses, including by Ofsted (Ofsted 2013) and DEMOS (DEMOS 2014),
are limited in their application of robust comparative analysis, and with no considerations of cost-
effectiveness (with neither mentioning it at any point in their deliberations).

Overall, while there has been some attempt to ensure reporting and effective spending of the Pupil
Premium, the lack of the three elements explored in the paper in an education setting has meant
that there is no framework against which to robustly estimate the full benefits or costs of the policy.
As a result, it is impossible to determine whether the Pupil Premium represents the best means of
achieving the aims of improving educational outcomes in the most deprived pupils.
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Discussion

In this paper we have explored some of the key methodological areas which we believe should be
addressed if the evaluation of education programmes in the UK are to be conducted in a transparent
and consistent way. We have argued that clear National methodological guidance is needed that
provides a clear statement of whose perspective evaluations should consider, seek to establish a
single maximand or some weighting of relevant educational outcomes, and attempt to reflect the
opportunity costs of new interventions. Using the case studies, we have explored how the failure to
have such an evaluative framework in education could be resulting in wasteful spending, as there
are only limited checks on the cost-effectiveness of large budget policies such as the Pupil Premium.

One possible means of achieving such national guidance and consistency would be the creation of a
National non-departmental public body charged with producing such guidelines, much as NICE does
for health. This is a role that the EEF have been starting to achieve, through their guidance and
toolkit, but is arguably outside the remit of a charitably funded group.

The creation of such a body would also facilitate the consideration of cross-sectoral costs and
outcomes across public sectors such as health and education, if evaluation methodologies were
consistent across UK public bodies. Currently, despite many interventions across public sectors
having significant cross-sectoral cost and outcome impacts, evaluative guidelines and practical
applications routinely fail to consider spill over effects between sectors (NICE 2013). The failure to
reflect these cross-sectoral impacts may be leading to significant inefficiencies across both education
and health, with the failure to incorporate the costs and outcomes of the other in the maximisation
problem resulting in a potentially sub-optimal outcomes in terms of overall social welfare.

While it is impossible to estimate the benefits of economic evaluation to the NHS or its use in the
NICE decision making process, the availability of a consistent framework against which to assess the
cost-effectiveness of healthcare interventions is unquestionably valuable. The lack of such a
framework for those conducting evaluations in education should be addressed as a priority, as
without it existing research is unable to fully address the question of whether an intervention
represents a cost-effective use of a limited education budget, or whether funding and educational
opportunities are being wasted through a lack of accountability and robust evidence.
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