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Introduction

This is the report from the first stage of a project commissioned by the Welsh Assembly Government on modelling the costs for individuals and public authorities in Wales of alternative funding systems for the long-term care of adults. 

Recent years have seen substantial modelling work looking at the long term costs of social care in England – in particular, the Wanless Report of 2006 and the modelling work carried out by the Personal Social Services Research Unit (PSSRU) for the UK Government's 2009 Social Care Green Paper – but no comparable work for Wales. This project evolved as a response to this gap in the Welsh evidence base on the long-term costs of the social care system, and this first stage of the project examines the options for constructing a model which will be used to forecast long-term care for Wales. In particular, we focus on four key issues:

1. Soundness of methodological assumptions

Do the assumptions made in previous models of long-term care in the UK (which have in most cases focused on England) represent best practice in this area? Would it be right simply to implement a “clone” of the most advanced previously designed model(s) on Welsh data instead of English data (insofar as the data for Wales allow), or can we in fact improve on previous methodologies? 

2. The impact of Welsh demographic and socio-economic factors

As set out in detail in the Welsh Assembly Government's recent Green Paper on social care (Welsh Assembly Government, 2009), the demographic and socio-economic situation in Wales is different from any English region, with a higher proportion of carers, a higher proportion of adults with limiting long-term health conditions and a higher proportion of long-term inactive people. Does this have any impact on the range of factors that need to be accounted for by a care model in a Welsh context? Or is it legitimate simply to apply the methods used in England to the Welsh context? 

3. Data availability and quality in a Welsh context

There are crucial differences in the availability of datasets for Wales and England. For example, the recent model of social care in England constructed by the PSSRU used data from the English Longitudinal Survey of Ageing (ELSA), but this data source does not cover Wales. To what extent does this affect the quality of the estimates that a care model for Wales would be capable of producing? Are there alternative Welsh data sources available which could substitute for ELSA? 

4. Suitable methodologies for the proposed timing and budget

The Welsh Assembly Government (WAG) has proposed an indicative budget of £50,000-£60,000 for this work, with a timescale for developing the model of 7 weeks (late January-mid March 2011) for a test version and a further month for refinements to produce a final version by 30 April 2011. This is a very tight timescale for delivery of a model containing some potentially complex algorithms and combining information from a number of datasets. Our main concern here is to provide a blueprint for a long-term care model for Wales which is implementable in the specified time period , on time and on budget, using the available data sources. 

The structure of this report is as follows. Chapter 1 gives an overview of what a long-term care model for Wales should look like in order to be able to model the costings and distributional effects of different social care policies effectively. Chapter 2 looks at the data sources available for use in building a Welsh care model. Chapter 3 examines the particular future care scenarios that the model might be used to address and the set of parameters which the model 'front end' will need to include. Chapter 4 explains the econometrics of microsimulation of social care expenditure and distributional effects of different social care policies. Chapter 5 looks at the technicalities of how the social care model will be implemented as a software application. Finally, Chapter 6 provides detailed timings and costings for the development of the model. 

1 Overview of a long-term care forecasting model for Wales

This section sets out the features that a long-term care forecasting model for Wales needs in order to be effective. The explanation in this section is designed to give an easily accessible overview and show how the various parts of the model fit together. Chapters 2 through 5 contain more detailed explanations of each individual aspect of the model. 

1.1 Overall objectives

A good starting point in designing a model of this kind is to ask what it is trying to achieve. The Welsh Assembly Government (WAG) needs to be able to forecast public expenditure on the social care system for future decades. WAG needs to be able to show how different systems of funding social care may affect overall expenditure on social care. The model also needs to be able to assess the distributional effects of various care packages – i.e. the extent to which the balance between funding of social care by the state and by the individual affects the distribution of household disposable incomes in Wales. And this needs to be achieved in the context of increasing longevity, a rising demand for care services in a difficult fiscal climate, and the reviewing of and probable changes to aspects of social policy in England and at a UK level. 

Basically, the model will have four main components:

· a set of inputs – for example data on the Welsh population, the current rules of the social care system, and the rules of the benefit system

· parameters for social care reforms that can be specified by the model user in the “front end” (the part of the model that the user interacts with). 

· calculation procedures (“microsimulation”) of eligibility for, demand for and uptake of social care depending on different policy scenarios and system rules.

· A set of outputs – for example the costs of the care package and the distributional impacts on older people under the assumptions modelled in the parameter files. 

The rest of this chapter gives a brief explanation of each of these components to show how the model fits together. Each component is discussed in much more detail in subsequent chapters. 

1.2 Required model inputs

The model requires the following inputs: 

Data on the Welsh population

Representative data on the Welsh population are an essential precondition for any modelling exercise. Otherwise, there is no way of getting accurate estimates of any of the model parameters. 

There are three types of data available: 

1. Administrative data. These have the advantage of being accurate across the whole population (provided administrative records are reliable) but have the disadvantage of having few covariates (other explanatory variables to relate to the main items of interest).

2. Regular survey-based data. The strengths and weaknesses of these are the converse of administrative data – they have a large number of covariates (although not always the ones we need), but the sample will be a lot smaller (particularly in the case of Wales, where modelling often involves using the Welsh component of a sample which covers the whole of GB or UK). 

3. One-off surveys. These are usually conducted in the context of an academic study of a particular aspect of social care (see for example Bell and Dawson, 2008). Although the one-off nature of such studies means that it is difficult to use them to model changes and trends over time, they are a useful source of information in situations where no repeated surveys are available. 

Chapter 2 provides a detailed account of different administrative and micro-data sets that exist, as well as drawing on insights from previous analyses of data in a research context by academics and consultants, in particular those who have looked at social care in Wales before. 

The rules for determining the extent and distribution of public funding for care

The model needs to use information on the current rules for allocation of public funding for social care, which involve means-testing of support based on income and assets, plus 'needs-testing' to determine the severity of each recipient's care needs. Chapter 3 of the report explains the rules of the current social care funding system in detail. 

The rules on public funding for care need to be combined with data on the amount of care which individuals are currently receiving and estimated demand functions for care at different prices (including the situation where care is free at point of use) in order  to make an accurate assessment of how changes to the social care funding system might affect people in Wales. The details of the econometric calculations for this part of the model are covered in Chapter 4 of the report.

Rules of the benefit system

A large proportion of users of residential and non-residential social care are benefit claimants, and as a component of current spending, benefits are almost as important as social care spending (see Welsh Assembly, 2009). 

The social care model needs to use the information about the rules of the benefit system and combines this with information from micro-data on claimants in the population to produce an accurate assessment of the costings and distributional effects of the current benefit system as well as planned and potential changes to the system. The main benefits which are relevant for current pensioners (the Retirement Pension, Pension Credit, Disability Living Allowance and Attendance Allowance) are discussed in Chapter 3.

Note that it is important that the model is capable of taking into account changes to the rules which govern the payment of benefits in the future, and not just the current system. This would be important even in the absence of changes to the social care system, as the UK's Coalition Government has recently announced changes to many of the benefits which affect people over 65 (e.g. reforms to DLA) and benefits policy is set at UK level rather than Welsh level. It becomes doubly important when modelling the interactions between benefit spending and social care funding under alternative social care packages. 

1.3 The modelling approach 

There are a number of possible different approaches that can be taken to calculating the costs of alternative social care packages. In increasing order of complexity, the three main approaches which have been used in previous literature are: 

i. Ready reckoners

These are rough calculations based on using figures derived from administrative data, results from previous academic and consultancy research, and so on, to work out a spreadsheet-based model of expenditure. 

Advantages: easy to do and maintain. 

Disadvatages: likely to introduce inaccuracies because the model relies on manipulation of existing results in an ad hoc fashion, rather than starting with representative datasets. Also it is very difficult to do distributional analysis with ready reckoners because a distributional analysis, by definition, requires researchers to be able to break the population down by income group, which is difficult to do with most aggregate data sources. 

ii. Static microsimulation models 

These models use a source (or sources) of micro-data and work out expenditure on social care services based on the existing characteristics of the micro-data sample. An example of this in the previous social care literature would be the model used for the Wanless social care report of 2006 (Wanless and Forder, 2006).

Advantages: relatively easy to perform the required calculations, provided the data are understood by the researchers and of good quality. 

Disadvantages: only provides accurate analysis for the time period that the data are originally taken from, which is fine for short run analyses (e.g. changes to taxes and benefits in a single time period), but less useful for long-run forecasts of expenditure and distributional analyses. 

iii. Dynamic microsimulation models 

As with static microsimulation models, these models start with a micro-data set as the basis of the model. However, unlike static models, dynamic models perform transformations on the data in an attempt to produce more accurate long-run forecasts into the future
. In models of social care expenditure, the dynamic aspect of the model is that the population is 'aged through time'. In other words, if starting with a micro dataset that is a representative sample of the UK population for 2010 the modellers attempt to forecast what the population will look like for 2011, 2012 and so on... as many years forward as the model runs for. 

Advantages: if successful, this model can provide coherent and credible projections of the expenditure implications and distributional effects various social care packages into the future, which other models can't do with anything like the same degree of accuracy. 

Disadvantages: conceptually more difficult to do, and requires more development time than either ready reckoners or static microsimulation. 

From reading previous literature on social care modelling, and a careful consideration of the pros and cons of each of the three approaches, our recommendation is that dynamic microsimulation is the most promising approach of the three. Ready reckoners are not an accurate enough modelling technique to produce accurate results, while static microsimulation is fine for short-run analysis, but is in our view inadequate for the task of modelling social care expenditure over a twenty year period – especially given the likely changes to the demographic structure of the Welsh population over this time (as suggested by projections from the UK's Office for National Statistics). 

The choice of dynamic microsimulation for the model places us in the same category as the Personal Social Services Research Unit (PSSRU) who used a dynamic model for forecasting social care and related benefits spending in research commissioned for the previous UK Government's social care Green paper.  Details of the PSSRU's modelling approach can be found in the technical report issued to supplement the findings (Forder and Fernandez, 2009). In general, as will be explained in details in subsequent chapters, the modelling approach we take is similar to the PSSRU but with two differences: 

a) because this is a model for Wales rather than England we are reliant on Welsh data sources, which have two important differences from English data. First, the sample sizes for datasets which cover both England and Wales tend to be smaller for Wales than England, due to the differential in population sizes for each country. Second, one of the main datasets used in the PSSRU model – the English Longitudinal Survey of Ageing (ELSA) – has no Welsh equivalent, and this necessitates a different approach to some of the modelling.

b) in some cases we model certain variables or features slightly differently from PSSRU to give the model added realism.

These aspects of the model are discussed in detail in Chapter 4. 

2 The data sources

This chapter gives a detailed discussion of which data sources are useful for building a care model for Wales. 

The model will make use of three types of data:

1. micro-data collected in regular surveys;

2. administrative data;

3. micro data collected on a “one-off” basis for individual studies.`

This chapter examines the strengths and weaknesses of each type of data and the particular data sources available in Wales in each case. Where suitable Welsh data does not exist we explore alternative options available to us – such as imputation based on English data, for example. 

2.1 Survey micro-data

This section looks at datasets available for Wales, known as “micro-data” in that data is collected at the household level, including information about each individual in the household. In all existing cases the data for Wales is a subset of a British dataset with a larger component for England. This means that the sample size of data available for Wales is smaller than England. However it may be possible to combine English and Welsh data to get a larger sample size for certain data-related operations
. 

British Household Panel Survey (BHPS)

The BHPS is a UK-wide panel dataset which has been running since 1991. It collects information on an annual basis from respondents on a wide range of topics including demographics, housing, income and wealth, health status and use of care services.

The BHPS started off with around 6,000 households per year in total across all UK regions. In 1999 the sample size for Wales (and Scotland) was extended by a factor of approximately 3, to enable independent analysis of each country, in particular to assess the impacts of public policy changes which might be expected to follow from devolution. 

Table 2.1 below shows the impact this had on the BHPS sample size in the 2000s compared to the 1990s. We show results for the full adult population and for the subsample aged 65 and over, for comparison with PSSRU (whose model covered people aged 65 and over only). 

The over-65s sample for Wales is too small to use in the 1990s but more promising in the 2000s (although still small) compared with the UK as a whole. We suggest focusing on the 1999-2008 data. By comparison, Forder and Fernandez (2009) who estimated a BHPS model for England used waves from 1993-2005. 

The maximum sample size, focusing on Welsh data from 1999 onwards only, seems to be approximately 5,000 individuals aged 65 or over
. Adding earlier Welsh data from 1991 to 1998 would increase this to around 6,000. This is adequate for modelling purposes, and in practice our model will use a slightly lower age cut-off point than PSSRU (in Chapter 4 we suggest using people aged 60 and over) which increases the sample size a little more. However, the sample size of our model for Wales will still be quite a lot smaller than the 25,000 English observations which PSSRU uses for its social care model. By way of comparison, the Institute for Fiscal Studies's TAXBEN model of the tax benefit system uses individual year datasets of the UK Expenditure and Food Survey to analyse the distributional effects and aggregate costings of changes to indirect taxes such as VAT on the household population; EFS has a size of around 6,000 households and the results are deemed accurate enough to be used reliably
. 

Table 2.1. BHPS sample size – selected years

	Year
	Sample size (whole UK)
	Sample size (Wales)

	
	All adults
	65 and over
	All adults
	65 and over

	1991
	10,264
	1,867
	533
	96

	1995
	9,249
	1609
	491
	100

	2000
	15,603
	2,875
	2,993
	599

	2005
	15,791
	2,943
	2,705
	582

	2008
	14,910
	2,936
	2,621
	603


The main BHPS variables used for the Welsh social care model will be: 

· demographics – e.g. age, sex, single/couple, family size;

· income measures;

· health status – used to derive levels of need for social care;

· disability status;

· benefit receipt;

· wealth (measured every five years in the survey, e.g. 2000, 2005);

· housing tenure.

English Longitudinal Survey of Ageing (ELSA)

ELSA is a repeated panel survey of people aged over 50 living in England. It began in    2002-03, and data are currently available up to and including Wave 4, which was in the field in 2008-09. At wave 1, the sample size was 11,392 respondents; by wave 4 the number of respondents present in all four waves was 6,599 (due to death and other attrition) with the sample refreshed by the addition of around 3,100 new members aged between 50 and 53 at waves 3 and 4. 

Although ELSA does not contain data for Wales, it has data for England on certain topics for which there is currently no Welsh equivalent (most importantly for current purposes people in residential care, who are excluded from other household surveys). Therefore, as a possible methodology in the absence of Welsh data on (e.g.) likelihood of entering residential care, one option is to impute care home entry probabilities for a sample of people in (e.g.) the Welsh BHPS sample using probabilities of care home entry for people in the ELSA sample who are similar to the Welsh BHPS sample on the basis of data attributes which are common to both samples (for example age, sex, single/couple status, health variables common to both surveys, income and wealth levels.) similar people in the ELSA sample. In Chapter 4 where we discuss the details of the model design we suggest using an ELSA imputation from English data in situations where no suitable Welsh data are available. 

The reliability of this imputation depends on the extent to which the attributes and social care decisions of the individuals in the Welsh BHPS are similar to the individuals in ELSA, conditional on the characteristics common in both surveys which are being used to 'match' the datasets for the imputation. This is a difficult assumption to test. It would be possible to run an imputation of data for certain variables in the Welsh BHPS data (for example, use of various social care services) using a regression of social care use on other observable variables for English data, then doing an out-of-sample prediction of social care use based on the same set of observable variables in the Welsh BHPS and comparing this with actual social care use in the Welsh BHPS to look at “goodness-of-fit” of the imputation. However, this would only check the reliability of imputation for the variables which are present in the BHPS – not the additional variables in ELSA. However, there are previous examples of the imputation of data from other countries being used when no data for the home country is available. For example, the UK's HMRC department uses survey data on the number of discrepancies between taxpayers' reported incomes and their actual incomes from a US Internal Revenue Service survey of tax returns to impute the size of that proportion of the tax gap which arises from mistakes and misreporting in UK income tax returns, because there is no equivalent survey of people completing tax returns in the UK (see HMRC, 2010, for details). 

Labour Force Survey (LFS) quarterly panel

The Labour Force Survey is a large scale household survey of the UK (around 60,000 households per quarter) that has been operating since 1992 in its current format, which is a five-quarter “rolling panel”. Households enter the dataset, are followed for five consecutive quarterly surveys and then exit
.  

LFS contains information on many of the topics which are also found in BHPS (e.g. age demographics, housing, health status), and also has detailed information on earnings and benefit receipt, but does not collect data on the actual amount of weekly benefits received (or other components of income apart from earnings), wealth or use of social care services. The panel element of the LFS could be used to look at how (for example) health status changes over a one year period for people in the sample. However, the sample sizes for Wales are not much bigger than the BHPS from wave 9 onwards (see Table 2.2 below), and the LFS has the disadvantage of only being a 15 month panel rather than a continuing panel. Combined with the fact that the BHPS does not have information on use of social care services, our view is that the LFS data do not give us any information which is not provided more effectively by other datasets, and so we do not propose to use the LFS data in the Welsh social care model.

Table 2.2. LFS panel data sample size – selected years

	Year
	Sample size (whole UK)
	Sample size (Wales)

	
	All adults
	65 and over
	All adults
	65 and over

	2000
	89,911
	18,468
	4,662
	1,050

	2005
	88,225
	18,311
	4,503
	1,035

	2009
	78,554
	16,942
	3,633
	882


Welsh Health Survey (WHS)

The Welsh Health Survey is commissioned by WAG and has been carried out each year since 2003 in Wales. The survey collects information on health determinants (e.g. diet, smoking/alcohol and exercise), health status (e.g. disabilities, illness, mental health status) and use of health services (e.g. hospitals, GPs etc.) on a more detailed basis than is available from the BHPS. It performs a similar role for Wales to that performed in England by the Health Survey for England (HSE). 

The most recent wave of WHS available from the UK Data Archive is the 2009 survey, which has a sample size of 10,334 households, containing data on 16,018 adults, of whom 3,945 were aged 65 or over. Therefore, the dataset is about 6 times larger than the Welsh BHPS sample. Unfortunately, the sampling schema for WHS does not include people at institutional addresses (rather than private households), so care home residents are excluded. 

Although WHS has much more detailed information on health status than is available for the Welsh BHPS, it is not suitable to use as the primary dataset for the Welsh social care model for a number of reasons: 

· WHS does not have any income or wealth information. 

· The health service use variables are mainly orientated towards NHS services rather than local authority social care services (although WHS does have a variable for whether the interviewee is receiving care, and the number of hours received)

· WHS is a cross-section rather than a panel survey, which makes it impossible to derive year-to-year transition probabilities between different states in the model (e.g. going from not needing care to needing care – see Chapter 4 for details). 

However, because of its size and the detailed health status information available, WHS is an extremely useful dataset for calibrating the Welsh BHPS sample so that it provides an accurate representation of the distribution of health states in the Welsh population in 2009 (the baseline year for the model.) Although the WHS does not have income and wealth information, there are nonetheless several variables common to BHPS and WHS which can be used to match the data to calibrate health information, for example demographic variables, social class (NS-SEC), housing tenure and academic qualifications held by each individual. The details of how the WHS and BHPS are used together in the model are covered in Chapter 4 of this report. 

Wealth and Assets Survey (WAS)

The WAS is a new longitudinal survey of households in Great Britain (excluding Northern Ireland) covering the level, distribution, nature and type of assets and debts held by households; and attitudes to financial planning, saving and financial advice. The WAS is a survey of private households, meaning that people in residential institutions such as retirement homes, prisons and university halls of residence are not included in the sample. 

Fieldwork for wave one of the survey was conducted between July 2006 and June 2008.  Data for wave one is available with a special access license from the UK Data Archive. 

One of the key advantages of the WAS is the large achieved sample size. Wave one had 28,957 fully responding households, 52 per cent of the eligible original sample. A further 1,638 households partly cooperated, making the overall response rate 55 per cent. The achieved sample for individual adults was 55,080. 

In the same way that we plan to use the data from WHS to adjust the information in the Welsh BHPS on health status to make it more representative of the Welsh population, so we plan to use data from the Welsh component of WAS to adjust wealth and assets data in the Welsh BHPS in the same way. WAS has much more detailed info on wealth and assets than the BHPS, and it is available on a much more recent basis (the BHPS only collects information on wealth every 5 years, most recently in 2005). The details of how WAS and BHPS are used together in the model are covered in Chapter 4 of this report. 

Family Resources Survey (FRS)

The FRS is an annual survey of around 25,000 households in the UK collecting detailed information on income and earnings of each individual in the households sampled. FRS is the sample used to produce the Households Below Average Income (HBAI) statistics which form the basis of the UK government's poverty figures. In 2007-08, 1,081 households from Wales were included in the FRS. 

We plan to use data from the FRS to check the reliability of the income data for the Welsh BHPS sample included in the social care model, and make adjustments if necessary. Again, Chapter 4 contains details of the process that will be used to do this. 

2.2 Administrative data

Data taken from administrative records have the advantage of being (by definition) data for the population as a whole (rather than a subsample), and hence offer much better accuracy than sample datasets (assuming that the data are complete and accurately measured
.) The disadvantage is that it is not usually possible to build a model using solely administrative data, because (a) the individual-level data are often not available to researchers (for confidentiality reasons), and (b) administrative datasets do not tend to contain many of the covariates (explanatory variables) which are essential for model-building (e.g. demographic information, income etc.) 

In most cases the most promising approach is to combine a model constructed using survey-based data with additional information derived from administrative data which can be used to calibrate the model (e.g. to make sure that the model gives accurate estimates, in the current time period, of the amount of public spending on various forms of social care, or benefits.) This approach combines the strengths of both types of data. 

The rest of this section outlines the various administrative data available for Wales which we plan to make use of for the model.

Adminstrative data on the social care client base

The Welsh Assembly Government maintains web-based resources called DataUnitWales (http://www.dataunitwales.gov.uk) and StatsWales (http://www.statswales.wales.gov.uk)  which provide data on several aspects of social care services
.  

We envisage the model using at least some, or perhaps all, of the following indicators from DataUnitWales and StatWales to make adjustments to the figures produced by aggregating BHPS data, to make sure that total social care usage and expenditure for the baseline year of the model (2008/09) matches aggregate data. We will also use information in trends over time in these indicators to ascertain whether the 'no policy change' baseline scenario in our model delivers realistic results, making adjustments if necessary. The indicators of interest are:  

· Number of adult social care clients in each financial year (by local authority);

· A large number of adult services indicators, e.g. 

· number of older people helped to live at home per 1,000 population;

· number of older people in care homes per 1,000 population;

· number of clients supported in the community; 

· breakdown of type of services received, e.g.

· physical and sensory disability/frailty;

· learning disability;

· mental health and dementia;

· number of clients receiving homecare, and number of hours of homecare provided;

· number of clients receiving domiciliary services and number of hours provided;

· Social care expenditure information: 

· total social services expenditure for adults;
· expenditure by source of funds (gross expenditure, net current expenditure, income from sales, fees and charges, government grants, own provision, provision by others, central and departmental support services).

Data in most cases are available for the years 2001-02 to 2009-10.  

The Welsh Assembly Government website also contains data from Welsh local authorities' registers of people with disabilities, which is useful (in conjunction with the WHS data) for calibrating the Welsh BHPS data on adult disability status (see http://wales.gov.uk/topics/statistics/headlines/health2010/1010271/?lang=en

 HYPERLINK "http://wales.gov.uk/topics/statistics/headlines/health2010/1010271/?lang=en"
). 
Aggregate information on benefit receipts for people aged over 60 in Wales

The most comprehensive source for benefit receipt information for adults in the UK is the UK Department for Work and Pensions' “tabulation tool” accessible at http://83.244.183.180/100pc/tabtool.htm. This provides a means for researchers to produce cross-tabulations of a number of administrative statistics on benefit receipt and payment amounts. For Disability Living Allowance and Attendance Allowance, the following statistics are available (all of which can be downloaded for Wales separately from Scotland and English Government Office Regions):

Analytical variables:

· caseload (thousands);

· average weekly amount of benefit (banded measure);

· award type:

· for AA: higher rate, lower rate;

· for DLA: higher rate, middle rate and lower rate of care award, higher rate/lower rate of mobility award;

· For Pension Credit: Guarantee Credit only, Savings Credit only, both Guarantee and Savings Credit;

· Retirement Pension: Category of pension (e.g. Category A, Category B etc.);

· age of claimant (in 5 year bands), e.g. 60-64, 65-69, 70-74, 75-79, 80-84, 85-89, 90 and over.

· gender of claimant;

· duration of current claim;

· presence of dependant (i.e. if benefit is claimed by couple rather than single – for Pension Credit and Retirement Pension).

The tabulation tool also offers a “client group analysis of the pension age [caseload]” option, which gives a full breakdown on the combination of benefits that the caseload of pensioners in Wales are receiving, including AA, DLA, PC and SP as well as other benefits which are claimed by smaller numbers of pensioners such as Severe Disablement Allowance (unavailable to new claimants since 2001), Carers' Allowance and Widow's Benefit. 

This information is available at quarterly intervals back to May 2002. At the time of writing the most recent data available was for May 2010. 
Analysis is also available at local authority level although we have no plans to use this in our current proposed model (mainly because the BHPS data do not contain local authority identifiers).

The tabulation tool is extremely useful for our purposes as it will allow us to adjust the data from the BHPS Welsh sample so that in the baseline year (2008/09) the number of benefit claims and total value of payments matches the figures from aggregate data. 

Demographic data and projections

Obviously the projected size of the adult population in Wales between 2010 and 2030 will have an impact on projected social care spending. The baseline demographic projections for the model will be taken from the Office for National Statistics' population projections (ONS, 2009). Projections for Wales are available from the Welsh Assembly Government website. The most recent population projections are taken from a 2008 base; the figures are revised every two years, and 2010-based projections will become available in 2011.  The figures are largely based on extrapolations from the census which is conducted every ten years (most recently in 2001) with allowances made for increased longevity, changes in birthrates, migration between UK regions, and net migration into the UK. 

The Daffodil web-based projection tool developed by the Institute for Public Care at Oxford Brookes University for the Welsh Assembly Government (http://www.daffodilcymru.org.uk/) is also potentially useful for this aspect of model development as it provides future projections on the prevalence of various health conditions in the Welsh population (as well as the overall size of the population) and these may be useful for modelling future trends in health status and care needs. See Section 4.3 on modelling population characteristics for further details. 
We will also compare our results with previous projections of the number of adult recipients of long-term care in Wales which were carried out by PSSRU in the mid-2000s (Comas-Herrera et al 2003 and 2005) to see how they compare with the results of our new model. 

2.3 'One-off' datasets

This section collects together information on data collected from other recent studies of various aspects of the social care system in Wales, for research by academics or consultants. The data described here differ from the sources described in the earlier section on survey data in that survey datasets are collected repeatedly (usually on an annual basis), whereas the data here are one-off bespoke samples collected especially for the purposes of the research. This makes them less useful than regular surveys, but on the other hand they often cover topics for which there is no equivalent in the regular surveys, and so they are very useful from that point of view. 

University of Stirling: 'Analysis of the costs of Domiciliary and Personal Care in Wales – a Study' (Bell and Dawson, 2008)

This paper collected data on a sample of around 1600 non-residential care clients aged 65 or over (plus around 700 aged under 65) in Wales in 2006. These data are useful as a check on the accuracy of the BHPS data for the same time period because they offer a much larger sample of people receiving non-residential care than is available in the BHPS – about 10 percent of the total number of clients receiving personal care at home in Wales in 2006. Unfortunately a similar sample of residential care clients in Wales is not available as far as we know, which represents a significant gap in Welsh data sources.

One aspect of this dataset that may be particularly useful is the collection of information on the UAP (Unified Assessment Process) needs assessment for the people in the sample which gives some indication of what proportion of applicants for care are assigned to which category. We discuss the UAP further in Section 4.4. 

LE Wales report: 'A Study into Local Authority Charging for Non-Residential Social Care Services' – December 2008

This report is based on a consultation exercise involving discussions about charging for non-residential social care services held with a number of stakeholders during October and November 2008. About 80 people were involved. 

The Baseline Assessment report which accompanies the main report provides an overview of (then) current policies and charging arrangements as well as information on income from charges, expenditure on non-residential social services, and the numbers and characteristics of users of those services. It also contains an Annex that details the charging policies of each of the 22 Welsh unitary authorities. 

This information is useful for the model because the charging policies of different local authorities for care packages are a key determinant of the extent to which individuals in Wales use social care. It will probably not be possible to use the information on charging policies from each local authority in the model because the BHPS data does not contain information on which local authority sample members live in (for confidentiality reasons). However, the information from each local authority can be aggregated to produce an 'average' charging schema for Wales in 2008. This is similar to the approach taken by PSSRU in developing its model of social care in England, which used a similar 'average' charging schema for England. 

It is important to note that the model assumptions about charging schemas for non-residential care in the future need to be adapted to take on board the new legislation introduced by the Welsh Assembly in 2010, expected to become law in April 2011, which imposes maximum limits on charges for non-residential social care. We discuss these changes in more detail in Chapter 3 of this report. 

Forthcoming LE Wales research on the benefit system for older people in Wales 

LE Wales has been commissioned by WAG to undertake research on the take-up and use of welfare benefits by people aged 65 or over in Wales – in particular Disability Living Allowance and Attendance Allowance. This research is currently work-in-progress but it may be at an advanced enough stage by March 2011 to help us with modelling aspects of the benefits system for older people. Section 4.4 of the report provides more details of how the LE Wales research might help in this regard. 

2.4 Summary of data and gaps

The results of the survey of data conducted in this chapter suggest that the Welsh component of BHPS is the best dataset to use as the 'core' dataset for the Welsh social care model, supplemented by additional data from the WHS (for more detailed health and disability information), the WAS (for more detailed wealth and asset information) and the FRS (for more detailed information in incomes). The BHPS has the advantage of being the only dataset which has information on health and disability, assets and wealth and income all in the one dataset (as well as other crucial basic model ingredients like demographic and housing tenure information). 

There is also a large amount of useful administrative information on public expenditure on social care in Wales, the number of people receiving different types of care, the number of care home residents the number and type of benefit recipients and overall benefit expenditure in Wales which can be used to fine-tune the model projections from the BHPS so that they correspond more closely to aggregate data. Additional data on recipients of social care outside care homes can also be used as a check on the reliability of BHPS-based model forecasts. 

The two main gaps in Welsh data on social care are as follows:

1. That the ELSA data do not cover Wales;

2. That there is no survey micro-data on Welsh care home residents – not even on a one-off basis
.

Our solution to these gaps in the data is to use common variables in ELSA and the Welsh BHPS (e.g. age, income, demographics and health variables) and impute values for the Welsh BHPS sample for variables which are included in ELSA but for which there is no Welsh equivalent (e.g. probability of entry into care homes). The important assumption here is that individuals in the English data behave similarly to those in the Welsh data conditional on observable characteristics. 

Subject to these data limitations, we see no reason why the model cannot produce reliable results. 

3 Parameters of the current social care system, and options for reform

This chapter explains how the current system of public funding for social care in Wales works, and the types of reforms to social care funding which we think it would be useful for the model to consider. 

The Welsh Assembly Green Paper on social care (Welsh Assembly, 2009) states that “the system for funding care and support has not kept pace with changing attitudes and expectations within society. We need to prepare now to meet the challenge posed by demographic change, while at the same time ensuring that we continue to respond to increased expectations about what the care and support system will deliver for individuals and those who care for them.” 

Chapter 3 of the Green Paper sets out various options for reforming the funding system and these are the main options that this care model needs to be able to take on board. (If the model is capable of estimating costs and distributional impacts of an even wider range of policies than those considered in the Green Paper, then so much the better). 

This chapter begins by outlining the current system for public funding of social care, then discusses various options for reform. 

3.1 The current system for public funding of long-term social care spending

There are four elements to the costs of long-term social care spending: 

1. NHS-funded care – for the most severe care requirements; 

2. a personal care component that relates to a person's ability to undertake activities of daily living;

3. a hotel/housing component, which covers accommodation costs; 

4. Spending on benefits for the population receiving social care (primarily Retirement Pension, Pension Credit, Attendance Allowance and Disability Living Allowance.)

This section discusses each of these in turn. 

NHS-funded care

The NHS funds: 

(a) Continuing healthcare –  defined in the Welsh Assembly Green Paper as where a person’s needs are judged to be so significant, complex, severe or unpredictable that they are health needs which should be actively managed by the NHS”;

(b) A weekly financial contribution towards 'nursing care' – defined as care from a registered care nurse in a care home. 

Previous models of social care spending (e.g. PSSRU, Wanless) have excluded NHS-funded care from the remit of the model on the basis that the public funds allocated for this type of care come from the NHS budget rather than the social care budget.  By contrast, the Welsh social care model will include some analysis of the impact of changes to the extent or structure of social care funding on NHS expenditure on continuing healthcare and nursing care because we feel it is important to take account of the interrelation between NHS healthcare funding and social care funding. To give an example of why this is important, if cuts to the social care budget means that local authorities are unable to fund care for some individuals with significant care needs who are then treated by the NHS instead, if the model omits NHS expenditure completely then the result from modelling this scenario would be that overall public expenditure fell – but in fact, once NHS costs are taken into account, expenditure might not actually fall, and could even rise. Thus it is important to take account of the interrelation between social care funding and NHS care funding if at all possible. 

Personal care

Expenditure on personal care services comprises:

(a) spending on social care for people outside of residential care homes, plus

(b) the personal care component (as opposed to the accommodation costs component) of social care for people in residential care homes. 

The allocation of public funding for personal care services in Wales follows a two-stage process. First, the local authority makes an assessment of need for care. By this we mean need based on the health characteristics of the individuals being assessed, not their financial circumstances. The process is based on the assessment levels set out in Welsh Assembly Government (2002), which are explained in more detail in Chapter 4.

The needs test determines the potential amount of support and care for each person, but not the actual level of care, because that depends on a means-test of income/assets, which is the second part of the funding allocation process. Non-residential care in Wales is currently means-tested with different rules for each of the 22 Welsh local authorities albeit based on guidance from the Welsh Assembly Government (Welsh Assembly Government, 2002). However, legislation coming into force in April 2011 will reduce the differences between local authorities somewhat as it specifies that there should be a maximum charge of £50 per week across all non-residential services, as well as introducing other regulations designed to offer more protection to low income people (UK Stationery Office, 2010). 

Hotel and accommodation costs

These comprise the accommodation-related component of costs for people living in residential care homes. Residential care in Wales is currently means-tested according to assets, with rules set by the Welsh Assembly Government. There is a single capital 'cut-off point' in Wales of £22,000 (including housing capital) – below this level individuals receive financial support from their local authority to meet the costs of residential care, whereas above this point no support is provided. The technical details of the asset test are determined by the Welsh Assembly Government and set out in the Charging for Residential Accommodation (CRAG) guide (Welsh Assembly Government, 2010), which is updated annually.  In addition, the weekly incomes (e.g. from benefits or pensions) of individuals whose residential care costs are met by local authorities goes towards meeting  care costs except for a Personal Expenses Allowance (currently £22.50 per week). 

Benefits spending

As noted by the UK Government in its 2009 Green Paper Shaping the Future of Care Together, benefits for people aged over 65 requiring social care are allocated using an entirely different system from the system used to allocate social care funding. Whereas social care is allocated using local means-testing rules (albeit with all-Wales guidelines set by the Assembly Government), eligibility for benefits is determined using rules set by the UK Government. Table 3.1 below gives brief details on how eligibility for the main benefits which people aged over 65 (at the moment) across Great Britain can claim is determined. For the purposes of this model, the most important benefits are Disability Living Allowance, Attendance Allowance and Pension Credit. 

An important aspect of Table 3.1 to note is that eligibility for some of these benefits is tied to the current (male) state pension age of 65
 – for example, new claims for DLA can't be made when the claimant is aged 65 or over, AA is only available to people aged 65 and over, and SP is payable only when reaching retirement age. The UK Government plans to raise the state pension age to 66 by 2020 (by then it will have been equalised for men and women) and there may be further increases within the timeframe of the model (assuming the model projects expenditure out to 2030) as raising the retirement age is seen as a partial solution to the UK's current structural fiscal deficit. Thus, the model needs to include state pension age as a front-end parameter. 
Table 3.1 Main GB Benefits for people aged 65 and over

	Benefit Name
	Eligibility conditions
	Means-tested?
	Uprating formula post-2010
	Planned changes

	Disability Living Allowance (DLA)
	For disabled people who incur extra costs related to mobility or care on account of their disability. If a claim is made before age of 65, payments can continue for over-65s. A new claim cannot be made by those aged 65 or over
	No
	CPI
	Removal of mobility component of DLA for care home residents;

More stringent conditions for new claimants from 2013.

Replacement with Personal Independence Payment (probably from 2015). Details not yet available but qualifying conditions likely to be more stringent

	Attendance Allowance (AA)
	For people aged over 65 who incur extra costs related to disability. People making new claims aged 65 or over claim for AA instead of DLA
	No
	CPI
	None at present

	State Pension (SP)
	Based on previous contributions record 
	No
	The higher of AEI or CPI
	May be replaced with flat-rate Universal Pension at Pension Credit Guarantee level sometime between 2015 and 2020. 

	Pension Credit (PC)
	For low-income pensioners to provide a guaranteed minimum income
	Yes
	Higher of AEI or CPI
	Will be abolished if SP is replaced by Universal Pension (as no longer necessary)

	Housing Benefit (HB)
	Assistance with housing rental payments for low-income tenants
	Yes
	CPI
	Various changes from 2012 onwards will make HB less generous

	Council Tax Benefit (CTB)
	Assistance with Council Tax payments for low-income people
	Yes
	See next column
	Being changed to locally determined rules from 2013 – overall generosity of system being reduced


3.2 Modelling 'Baseline' Systems

A key question when designing a social care model of this type is what the 'baseline' or 'business as usual' system we want to include in the model is. A baseline scenario shows us what is most likely to happen to social care spending and the distributional of incomes for people in receipt of care in the years up to 2030 if current policy is maintained. There is a slight complication here in that we know that there will be changes to the current system even under 'business-as-usual' for three reasons: 

a) The UK government has already announced changes to the the benefit system, scheduled to take effect by 2015 in most cases (e.g. the replacement of DLA by a 'Personal Independence Payment') although many of these have not been detailed yet. There have also been changes to the generosity of related funding streams for social care delivered using nationally agreed rules (for example the Independent Living Fund, which provides additional payments to non-residential care recipients to avoid them having to live in care homes, is being phased out by 2015).

b) The UK government's funding settlement to Wales, announced in the wake of the 2010 Spending Review, involves real-terms cuts in public expenditure. While the Welsh Assembly Government is channelling additional funding into social care so that local authorities in Wales do not face cuts which are as severe as the average cuts imposed by the Department for Communities and Local Government in England, there are nonetheless likely to be real-terms cuts to social care funding in Wales over the next few years in the absence of any other policy decisions.

c) the UK Government's decision in the June 2010 Budget to uprate benefits by the Consumer Price Index (CPI) rather than Retail Price Index (RPI) is likely to make a substantial difference to total spending on DLA and AA over a twenty year period. Between 2000 and 2010, the rate of CPI inflation was on average around 1 percentage point lower than RPI (although with considerable variation year-to-year). Hence, in the absence of other reforms, aggregate benefit spending will be lower, but this will also have distributional implications (because recipients of these benefits will be worse off in the long run). 

Because these changes are already scheduled to take place, it makes sense for the baseline scenario to include them, at least as far as we are able to given current information. However, all three of these reforms are policy choices, and hence it also makes sense to have a 'no-change scenario' which simply takes the 2010 system, maintains the social care spending budget in real terms, and uprates benefits by (RPI) inflation to see what the impact on spending would be if no policy action were taken over the period 2010 to 2030. One might call this the no-policy-change scenario. The main baseline scenario would then involve introducing the changes which the UK's coalition government is already committed to (the list a to c above) – these could also be analysed individually, to see (for example) what the impact is of making reductions in the social care budget while not implementing other changes. 

3.3 Options for reform – costs of social care

This section suggests a variety of options for reform of the Welsh social care system which we feel it would be useful to be able to model with the Welsh social care model. Many of these are taken from the list in the Welsh Assembly's social care Green Paper, Paying for Care in Wales (Welsh Assembly 2009). In Chapter 4 we discuss the details of how these options are handled using the model: this section is just an overview. 

Reform Option 1: Pay for Yourself

This would be an option with the least state intervention in terms of direct funding for social care, where everyone is responsible for funding their own care costs, with no state support (except for that currently available through the benefit system – although this would only fund a small proportion of people's care needs in most cases). 

Reform Option 2: Taxation

In this option, social care (presumably to a certain pre-determined standard) would be provided free at point of use, and funded by tax.  This is pretty much the way the social care system works in Scotland currently.

Taken with Option 1, these two options represent 'lower and upper bounds' for potential public expenditure on the personal care and accommodation components of social care, in that Option 1 would essentially involve no direct state support for social care, while Option 2 would provide as much support as is necessary to meet the underlying needs of the elderly population. Of course, this does not automatically mean that these two options set lower and upper bounds on overall public expenditure on care recipients – that depends on the generosity of the benefit system, for one thing. For example, Option 1 could be combined with a much more generous benefit system to enable benefit recipients to pay for a high proportion (or even all) of their care costs through benefits. Therefore, it is important for the model to have the flexibility to handle different benefit regimes as well as different regimes of direct funding for personal care and accommodation. 

Reform Option 3: Partnership 

In this option, responsibility for paying for care is shared between the government and the person who has care needs. The idea here is that everybody assessed as having a care need would be entitled to have a share of their care costs paid for by the state. Over and above this, people pay towards their own costs directly from their own income and assets (possibly through insurance) if they can afford to do so. Poorer people would get more of their care for free (all of it in the case of the poorest). 

This option is really a range of options in that the key parameters to model here are: 

· the share of care costs which everyone is entitled to have paid for by the state;

· the 'poverty line' – i.e. the level of income below which people get all their care for free. 

Additions to the partnership system

The partnership option alone is unlikely to protect people fully against the risk of having to pay high costs towards their care – and possibly, having to sell their home to fund care. This is why the partnership option is usually coupled with insurance options, either voluntary or mandatory, as a way for people to help protect themselves against the risk of facing really high care costs:

Option 3a: Voluntary Insurance

People would have the option pay into an insurance fund (perhaps state-backed) to insure themselves against the cost of care. This market is underdeveloped at present because care and support costs are so high that the premiums have to be high as well. 

Option 3b: Mandatory Insurance

Everyone over retirement age who has the resources to do so would be required to pay into a state insurance scheme. Premiums under this option would presumably be lower than the voluntary insurance option (because of wider risk-pooling.) 

Option 4: maintaining the present system with different levels of funding

The reform option requiring the least change would be to maintain the current system – whereby social care is rationed according to levels of assessed need, and means-tested on the basis of income and assets – but change the overall level of funding (for example, making it more generous so that people with less serious assessed needs are able to receive state funding, or that the means-test is made more generous with respect to either the income or asset levels that are permitted before state funding is withdrawn. Again, this could be combined with a voluntary or mandatory insurance system. 

3.4 – Options for Reform: Accommodation Costs

The options in Section 3.3 refer only to costs of care, not residential accommodation in care homes. For accommodation costs, there are also several options for reform. 

Current system

As described earlier, the current system involves means-testing of accommodation costs on assets above a certain level (including housing assets) for individuals entering residential care. 

Deferred payments for accommodation

The previous UK government floated (but then abandoned) the option of a universal deferred payment mechanism for residential care and accommodation costs. In this system, individuals who go into residential care would not have to sell their homes 'up-front' to finance care, but some or all of the care costs would be levied on their estate on death. 

An insurance mechanism

As with payments for the care component of social care expenditure, it would be possible in principle to have an insurance-based system for residential care. The same issues apply as for insurance for non-residential care (e.g. mandatory vs. voluntary systems, actuarially fair vs. redistributive payments, etc.) 

4 Modelling social care expenditure in Wales by dynamic microsimulation

This chapter focuses on the details of how the Welsh social care model will work – in particular, which econometric techniques need to be used and on what data sources.

This chapter draws on the technical report on the PSSRU's social care model model which was used for the UK Government's recent Green Paper on Social Care (Forder and Fernández, 2009). As discussed in Chapter 1 our modelling approach is heavily influenced by the PSSRU model, which is the best model of social care expenditure so far developed for England. But it is not identical, as we make a few methodological enhancements to the PSSRU's approach, and data differences between Wales and England also necessitate  other changes. 

4.1 An overview of dynamic microsimulation

As discussed in Chapter 1, we believe that a dynamic microsimulation model offers the most promising methodology for accurate forecasting of social care expenditure in Wales. In this case, 'microsimulation' means that the model will be based on micro-data (in this case the Welsh BHPS, augmented with other data to improve reliability of the estimates) rather than aggregate data. 'Dynamic' means that the data in the model are 'run forwards in time', with the population subject to a simulated ageing process.

The model starts with a sample of people in the Welsh BHPS above a certain age cut off point – which will probably be 60 (for reasons explained below). For each year that the model is run forward (up to twenty years into the future)
, procedures in the model estimate the care and support requirements for each person in the Welsh BHPS sample. These care and support requirements are calculated on the basis of past health states and assumptions about present and future health and disability (by age and gender). 

Each person in the model is allocated to a category of care needs (based on the Welsh Assembly Government's Unified Assessment Process [UAP] four-category framework) based on his or her physical and mental health status, plus other factors such as the availability of informal care support.  

The level of state funding provided to each person in the model is determined by his or her care needs but also by means-testing based on his or her income and/or assets, which are a function of the eligibility rules of the funding system assumed in the model front-end.  In cases where the individual is required to pay for part or all of his or her care costs, we model the impact on household wealth levels. We also model eligibility for and receipt of benefits and other income sources such as private pensions.  

Individual people in the sample are then aged by one year, and new levels of dependency, care support requirements and state and user funding contributions calculated – conditional on staying alive in the model. The probability of dying between periods in the model is estimated as a function of people's characteristics (e.g. age, gender, health state). 

Changes in people's characteristics over time, e.g. health condition, marital status, living arrangements and income and wealth are determined by transition probabilities derived from the BHPS data. Assumptions about future economic conditions (e.g. asset price growth and interest rates) also play a key role. 

The model also features population replacement – i.e. a new sample of 60 year olds is added to the sample every new period. The number of deaths in the over-60 population, and the number of new older people introduced into the model, are set to produce a size of  population aged 60 and over which corresponds to the ONS  estimates of population size for the next 20 years (discussed in Chapter 2). 

The rationale for choosing 60 as the age cut-off for the BHPS sample

The PSSRU's dynamic model of social care modelled expenditure for people aged 65 and over, rather than for the whole adult population. By contrast, the Welsh Assembly Government want the Welsh social care model to provide estimates for the whole adult population. However this does not mean that the approach taken by PSSRU cannot be adapted for our needs, as the vast majority of social care expenditure is on older people. Because relatively few recipients of social care are aged under 60 in Wales, dynamic microsimulation of social care needs for the under-60 population would not be particularly effective using the BHPS because of the very small sample size of care recipients. Therefore, we have decided to use 60 as the age cut-off for the BHPS sample in the model. This strikes us as a good compromise between modelling as much of the adult population as possible, and avoiding a large amount of (necessarily very inaccurate) extra modelling work with the younger BHPS population. We will adjust the aggregate modelled costings for social care expenditure for the over-60s to take account of additional expenditure on adults aged under 60 in the Welsh population using administrative data on total social care costs and the breakdown of costs between older people and younger people. 

The rationale for choosing a 20-year time horizon for the model 

We have chosen a 20 year time horizon for the model – i.e. from 2010 to 2030 – because the PSSRU model operates a 20 year time horizon and this seems like a reasonable period for medium-to-long range forecasting. The techniques used in the model could be used to extrapolate further forward than this if required, but obviously the results would become more uncertain as the model runs further forward in time. 

4.2 Variables in the model

The following table lists the variables that the model uses at baseline and as the sample is aged. Subsequently we discuss where the information for each of the variables comes from. 

Baseline variables 

Individual

· Age

· Gender

· Health/disability status

· Household composition

· Tenure

· Availability of informal care by co-habitants (e.g. spouse) and by people living outside the person's home (e.g. grown-up children)

· Gross income sources and assets (before care costs)

· Benefit receipt

· Receipt of care (non-residential)

Aggregate

· Starting size of care home population

· Unit costs of care services (including breakdown of care and housing costs) – research by LE Wales gives information on this. 

Variables modified in future periods 

Individual

· Survival/death

· Age

· Health/disability status

· Demographics (whether person lives alone)

· Housing tenure (including whether person has to move into residential care)

· Marital status

· Informal care by co-habitants and by people living outside the person's home

Aggregate

· Unit costs of care services (including breakdown of care and housing costs)

Derived variables
· Derived benefits uptake and expenditure – DLA/AA ,Pension Credit, State Pension

· Total housing and non-housing assets at the individual level (including savings and draw-down of assets)

· Need and assessment (UAP levels)

· Informal care use

· Formal care use and intensity:

· residential and non-residential

· privately arranged and publicly supported

· Cost of services:

· privately purchased (care and housing)

· cost of care top-ups on public care packages

· publicly supported care and housing costs

· Charges to individuals:

· private care fees

· care top-up payments

· housing charges

· charges made to the public system

· Net public spend in above categories

· Unmet need for social care

· Net income and housing and non-housing wealth (given care costs to individuals)

Choice of baseline year

The baseline year for the model will be the 2008-09 fiscal year as this corresponds to the most recent BHPS data that are currently available (until the release of wave 1 of the expanded 'Understanding Society' dataset in 2011).  

4.3 Modelling Population Characteristics

This section explains how each of the population characteristics will be modelled, in terms of where the baseline data come from, and how they are adjusted over time. 

Age and gender

These variables are provided in the BHPS sample at baseline. Age is determined automatically when the model is run forward, and we assume that gender is fixed in all cases. 

Survival probabilities

The 2008-based ONS population projections provide data on the projected size of the Welsh population by age and sex for all individual years between 2010 and 2033
. These figures will provide the model with targets for yearly changes in population size between 2010 and 2030.  

The model will use the Welsh BHPS data to model mortality risk (i.e. risk of dying in year t+1 conditional on being alive at year t) based on a number of variables at year t including people's age and sex, disability and health status, amount of social care received and a stochastic (random) component. (See section 5.6 for more details of how the random component is modelled.)

In econometric terms, the mortality risk will be modelled as a probit regression
 with the dependent variable being survival to the next year of the data. The individuals with the lowest survival probabilities (including a stochastic component to allow for random variations) will be 'killed off' in the next year of the model as the model is run forward – subject to the constraint that the overall projected age distribution of the Welsh population should correspond to the demographic projections from ONS.

Full details of the econometric specification for this regression (and the others in the model) are contained in Chapter 5 where we discuss the implementation of the model equations in the Stata and Ada programming languages. 

Health needs

The measure of health needs in the model will be based on activities of daily living (ADL) indicators in the BHPS. ADLs are defined as “the things we normally do... such as feeding ourselves, bathing, dressing, grooming, work, homemaking and leisure”
 and being unable to do these things is a good indicator of care needs.

The BHPS features a subset of care ADL indicators. For example (in Wave 17 of the survey), respondents are asked whether they find the following activities difficult to manage on their own: 

· Doing the housework

· Climbing stairs

· Dressing themselves

· Getting in or out of bed

· Walking for at least 10 minutes

· Cutting toenails

· Bathing or showering

The PSSRU model of social care in England used a more detailed list of ADLs in the ELSA data to model the relationship between ADLs, age, gender and limiting long standing illness (LLSI) in ELSA, from which they imputed an ADL “score” (continous, between 0 and 5) based on the more limited ADL measures in BHPS. Obviously because ELSA does not cover Wales, this option is not available to us. We have investigated the option of using the Welsh Health Survey data to run a similar imputation analysis for Wales, but the list of ADLs in the WHS is no more detailed than the BHPS. Hence we recommend using the ADL measures in the BHPS “as is” and deriving an ADL “score” based on BHPS alone. 

The model will estimate a health needs “score” based on the ADL measures in BHPS plus age and sex (with an option to use previous use of social care services as an additional predictor variable). This is used to allocate people in the population to six “need levels” (ranging from 0, which is no needs, to 5, which is severe needs). 

The PSSRU model made the simplifying assumption that the distribution of need levels is constant within age and sex groups in the population across time. To us this seems unduly restrictive, as there are several factors which could affect need levels for younger cohorts of people, who are currently aged less than 60, in the future when they reach 60 and over, compared with today's over-60s. These include diet, exercise, working environment and medical advances. We propose to use the BHPS panel (at a UK level, to ensure the sample size is big enough) to look at the relationship between “need levels” and age for different cohorts over a 20 year period. The Daffodil web-based projection tool developed by the Institute of Public Care for WAG may also be useful here for calibrating the BHPS to produce results that are more accurate on a whole-population basis. 

The results from this analysis can be used to produce trends in the distribution of need levels over time which can be extrapolated forward in time. So it might be the case, for example, that people aged 70-74 in 2030 are likely to have greater needs on average (based on their ADL indicators) than people aged 70-74 in 2010, and it is important for the model to take this into account. 

The need model will calculate a continuous need severity score for each individual in the sample (by linear regression prediction, including a stochastic component) and then will allocate people to each of the six need levels in rank order of their severity score until the required number of people at each need level (each year that the model is run for, between 2010 and 2030) is reached for each 5-year age and sex group. 

Household composition, marital status and informal care

The BHPS contains info on whether people live alone, and marital status, which can be used for the baseline data in the model. The presence and intensity of informal care giving from identified household inhabitants to other members of the household is also recorded. However, informal care giving by people living outside the home is not recorded. The PSSRU model used ELSA to impute the probability of informal care giving by people living outside the home. 

Given the lack of Welsh data on informal care from people outside the home, we believe the most promising approach here is to estimate a model for England of the probability of informal care from people outside the home using variables which are common to ELSA and BHPS (e.g. age, sex, household composition, income level, and the subset of ADL indicators which are in both the BHPS and ELSA datasets). We will then predict the probability of receiving informal care from people outside the home for each person in the Welsh BHPS sample based on the coefficients estimated from ELSA (plus a stochastic component). The validity of this technique rests on the assumption that the probability of receiving informal care in Wales is similar to the probability of receiving informal care in England for individuals with similar observable characteristics (e.g. age, sex, household composition, income level etc.) It would be better to estimate this probability using Welsh data if it were available, but given that no suitable Welsh data exists, we believe that this approach is a reasonable “second-best” solution. 

After performing these intermediate calculations, the probability of receiving informal care in each future period will be estimated using BHPS via a regression of current year informal care on previous year informal care and also on marital status and need level. These results give the likelihood that a person's state will change year-on-year from informal care receipt to non-receipt and vice-versa. A stochastic component will also be included in the model to allow for random variations.

A similar regression approach will be used to determine whether each person's household composition changes through time. For people who are married or cohabiting in the sample, a change to a situation of living alone can occur either through their partner's death (which is modelled in the survival analysis explained above), through entry of the person or their partner to a residential care home (explained below), or through the couple splitting up (which is modelled by regression analysis of the probability of household separation, conditional on observable characteristics). Conversely, single adults have a probability of “partnering up”. 

4.4 Model outputs: derived variables

This section explains how each of the derived variables produced by the model will be estimated. 

Benefits variables

BHPS provides information on the the number of claims of State Pension, Pension Credit, Disability Living Allowance (DLA) and Attendance Allowance (AA) in the survey data, and the amounts received. In the baseline year of 2008/09, we propose using the data on benefit receipt and amounts received in the BHPS as a starting point for estimating total benefit expenditure for people aged 60 and over in Wales. However, the number of claimants and the average amounts paid will be adjusted so that the implied aggregate total number of claimants and total expenditure corresponds to the figures obtained from the DWP's tabulation tool for the same period. 

In future time periods, the model will predict receipt and amounts received of AA and DLA conditional on age, sex, need (ADL and Limiting Long Standing Illness), receipt of these benefits in the previous period, gender, income and non-housing assets, using the information from the BHPS. The amounts of PC and SP received will also be predicted based on age, sex, income and assets (plus of course the fact that PC is means-tested and so the amount received depends on amount of income received from other sources). 

The PSSRU model of social care for England uses a constant age-sex-need prevalence approach for estimates of future spending on AA and DLA – i.e. the proportion of people claiming these benefits within each population grouping by age, sex and need remains constant through time. To make the model more flexible, we suggest instead using a time series of data on aggregate spending from DWP's tabulation tool broken down by age and sex, and then calibrating projected aggregate spending on each benefit based on extrapolating the existing trends in spending, while making allowances for changes in the generosity of each benefit into the future. For example, State Pension and Pension Credit expenditure is likely to increase faster than DLA and AA spending because SP and PC will be uprated in line with average earnings whereas DLA and AA are uprated only in line with CPI inflation. Also, changes to DLA are planned from 2013 onwards (see Section 3.1). The model front end will include options to change the generosity of the various benefits which the adult population is entitled to, to allow an assessment of what impact this has overall costs and distributional effects. 

Another important factor to note here is that LE Wales is currently undertaking a project for the Welsh Assembly Government looking at the role that welfare benefits – particularly DLA and AA – play in meeting the care needs of people aged 65+ in Wales. This research will include an analysis of total expenditure on DLA and AA, forecasts of expenditure growth over the next 20 years, an analysis of the factors affecting take-up of DLA and AA, and the type of personal care bought with these benefits. The draft report from this research is scheduled for 28 February 2011 – within the timeframe for development of our model – and it may be that the LE Wales research can provide us with additional information to improve our aggregate expenditure forecasts and take-up estimates for DLA and AA. We are currently in discussion with LE Wales about these possibilities. 

Assets and income

The information on assets, including housing, in the BHPS is of reasonable quality but has the drawback of only being surveyed at intervals of 5 years – most recently 2005. The PSSRU model used data from ELSA (which has more detailed information on wealth than BHPS) to adjust or 're-calibrate' the BHPS data on housing and non-housing assets so that they were more realistic. As an alternative to ELSA, we propose using assets data from the UK Wealth and Assets Survey (WAS), which had very high quality data on assets, to adjust the assets data for the BHPS in the baseline year of 2008/09 so that it corresponds more closely to the WAS asset distribution for the same time period. This will be done in a 4-stage process, as follows: 

1. Regression of the housing wealth measure on a set of variables common to the BHPS and WAS surveys (e.g. demographic information regarding the household). The regression will be performed separately for WAS and BHPS

2. Comparison of the coefficients from the WAS and BHPS housing wealth regressions

3. In the BHPS sample, doing a revised prediction of housing wealth using the coefficients from the WAS wealth regression (but keeping the stochastic components from the BHPS regression)

4. Deriving a new measure of housing wealth for BHPS and comparing its properties (e.g. variance, skewness, quantile points etc) with the WAS estimates to make sure the actual WAS housing wealth distribution and the simulated BHPS distribution look similar. 

A similar procedure will also be performed for aggregate household non-housing assets in the BHPS and WAS (taking account of the fact that a substantial proportion of households have little or no non-housing wealth – see National Equality Panel, 2010). We recommend that these adjustments be made using the full UK samples of both BHPS and WAS (with regional controls in the regressions) rather than just the Welsh samples, because of the advantages of the larger sample sizes involved. 

The BHPS data on incomes from non-benefit sources for pensioners (e.g. private pension income, and earnings for those still working in the sample) is of better quality than the asset data. We will check this against the Welsh component of the Family Resources Survey (FRS) – the most reliable source of survey data on incomes – to make sure that the distribution of incomes from non-benefit sources for pensioners in the 2008/09 BHPS looks sensible. If the BHPS data on incomes looks way out of line with FRS we can perform an adjustment to incomes in a similar way to that proposed for the wealth adjustment with WAS above. 

When running the model forward into future years, an assumption needs to be made about the values of the housing and non-housing assets for new 60-year-olds entering the sample in future years. The PSSRU model assumes that asset values are 2% higher per year in real terms on average for the new cohort than for the existing cohort of 60-year-olds. As explained below, our model will include a “sub-model” of 20 years' future cohorts of 60-year-olds from BHPS starting at ages from 40 upwards before they enter the main model, so we will simulate asset values for future cohorts of 60-year olds directly from the data, using current asset values as a starting point. A 2% real terms uplift in asset values per year may be a good long run assumption, but we will allow the model user to vary the assumptions about asset appreciation in the model front end to see what difference a given path of asset prices makes to the overall social care costings. 
Introducing future cohorts into the model

For the model to be effective it needs to produce realistic information on future cohorts of  60-year olds who will enter the sample over the next 20 years. An effective way of generating data for new cohorts of 60 year-olds is to use the data from the Welsh BHPS for people aged under 60. This will be done on a year-by-year basis, for example: 

· for 2010 the cohort of people aged 59 in the BHPS in 2009 will be aged one year and will enter the model as 60 year olds. Meanwhile, the cohort of people aged 58 in the BHPS will be aged one year to 59, but will not enter the full model yet. The cohort of people aged 57 in the BHPS will be aged one year to 58... and so on.

· For 2011, the cohort of people aged 58 in the BHPS in 2009 will be aged a further year to 60 and will enter the model as 60 year olds. Meanwhile, the cohort of people aged 57 in the BHPS will be aged a further year to 58 but will not enter the full model yet... and so on. 

Through this procedure, by 2030 the social care model will contain everyone in the Welsh BHPS who was aged 39 and older in 2009. 

We will use a “sub-model” of asset accumulation and housing tenure choices for people aged between 39 and 59 in the BHPS sample to 'prepare' them for entry into the full model sample when they reach the age of 60, as they are aged through time in the sample. 

Care service utilisation

The extent of care services used by any person in the social care system depends on three factors: 

1. their assessed level of need

2. a needs test – where people below a certain level of need do not receive any support (q.v.)

3. a financial means test – where people with above certain levels of income or assets do not receive support, or only partial support. 

Our plan is that the Welsh social care model will estimate care service utilisation using a similar decision-making structure to the PSSRU model, which models the processes involved clearly. The PSSRU model works in 4 stages: 

1. estimate each person's need;

2. determine a potential amount of care and support for each person, based on need;

3. determine the public system care offer for each person after applying the needs test and any exclusions for public support specified in the financial test – including any care charges that the person is liable for;

4. Use demand functions to estimate whether the person takes up the public care offer or not, and how much (this will depend on the level of charges for the services).

The rest of this section explains how each of these stages will be modelled using Welsh data. 

Need

Assessing need

The Welsh Assembly Government's guidance document, Creating a Unified and Fair System for Assessing and Managing Care (Welsh Assembly Government 2002), determines social care practice for assessing need in Wales, as in England. The framework defines 4 categories of need or UAP (Unified Assessment Process) levels: critical, substantial, moderate and low. People are assessed and placed into one of these 4 levels (or alternatively, a fifth “no needs” category). 

The PSSRU model uses data on the uptake of publicly funded services using BHPS, the Health Survey for England (HSE) and the General Household Survey (GHS) to estimate FAC levels as derived from ADL need, age and access to informal care (especially from cohabiting carers). 

We propose using the Welsh BHPS combined with additional data from WHS and ELSA to estimate UAP levels. This is a two-stage procedure:

1. The predicted ADL score from the BHPS is combined with additional information from WHS on (a) the relationship between the ADL score and care receipt, and (b) the relationship between the ADL score and various aspects of health service use, to estimate a 'raw' UAP level for each person in the Welsh BHPS sample.

2. The 'raw' UAP estimates take no account of the availability of informal care – which is an important factor affecting UAP assessments (people with high levels of informal support are likely to be allocated to lower UAP levels, other things being equal). We will use the information from BHPS on informal care in the home combined with predicted levels of informal care from outside the home (derived from ELSA data) to produce adjusted UAP estimates which take account of informal care. 

Given the data variables available in the WHS, we do not think it will be necessary to use GHS data as well in our model. 

As mentioned in our review of previous academic work on social care in Section 2.2, Bell and Dawson (2008) collected survey data on the proportion of social care applicants in Wales who were assigned to different UAP levels as part of their research in 2006, and we hope to be able to use the summary statistics on the distribution of UAP levels from this work to assist with calibration of the model – i.e. establishing what proportion of Welsh people aged over 60 with care needs should fall into the different UAP categories under a 'no-policy-change' scenario. We are currently investigating whether this information is available from the team at the University of Stirling who conducted the research. If not, we will have to adapt the PSSRU estimates based on English data, which is not an ideal scenario, but the best we would be able to do in the circumstances. 

Needs assessed levels of support and unit costs

Having allocated a UAP level to each person, this UAP level directly determines the amount of care each person would hypothetically receive under the current system in the absence of resource constraints. 

At this stage the PSSRU model distinguishes between care home (i.e. residential) and community based (i.e. domiciliary) services. The probability of care home placement in the next period for BHPS sample members is modelled as a function of ADL need, age and living arrangements using a residential care demand equation.  We propose doing the same for the Welsh BHPS sample in our model (See Section below on 'Behavioural Assumptions'.)

To produce a fully specified potential care offer, the amount of care offered to each person in the BHPS sample needs to be combined with information on the costs of care. For residential care we will use administrative data from dataunitwales/StatsWales on the average costs of residential care per resident in each local authority. In the baseline year, each person's residential care offer will have an associated cost, drawn from the local authority average costs in the dataunitwales/StatsWales data. 

A particular issue with care homes is the lack of good quality research on the average length of stay in a care home for each individual person (as opposed to the total number of people in care homes at any given time.) This is important because for each individual person, the length of stay in a care home will have a big impact on asset levels if the person has a level of assets above the means-test level (after selling his or her home if necessary). Longitudinal data on care home stays is poor in general, and we have been unable to find any specific empirical work for Wales on this issue. In the absence of longitudinal data for Wales on care home residents we suggest using a combination of English data as follows:

(a) previous research from PSSRU using panel samples of care home residents in England (although these are now somewhat out of date);

(b) analysis of the 4 waves of ELSA data which have so far been collected, which can be analysed longitudinally (albeit over a period of only six years or so). 

These data sources will be used to derive a distribution of lengths of stay (conditional on sex and age on entering residential care, plus other variables if possible) which can be used to assign a length of stay to people in the BHPS sample who we predict to enter residential care in any given year of the model. 

For non-residential care, the formal care package will be a function of ADL need, age, informal care arrangements, gender and LLSI (limiting long-standing illness), modelled in terms of hours per week and combined with unit cost information to give a community care package cost per week. Again this should be calibrated against aggregate statistical info on the average cost of non-residential care per week in Wales to ensure that (at the baseline in 2008/09) the modelled costs of non-residential care are aligned with actual figures. 

For non-residential care services, the relevant cost measure is the unit cost (e.g. per hour of contact time or equivalent). Again, data on this is available from StatsWales as discussed in Section 2.2 of this report. 

For both residential and non-residential care, an important assumption in the model is the rate of cost inflation. We suggest that the default assumption in the model should be that trends in the costs of care home placements and non-residential unit costs of care over (say) the last decade continue into the future, but that the model user should be able to vary this parameter in the model front end.  

The needs test and the care 'offer'

The amounts of formal care support suggested in the previous section are indicative levels only – i.e. the levels of care that would be received if there were no overall budget constraints and all people with any disability received formal care support. 

In practice, councils are budget constrained and therefore need a method for allocating support to people. In the current system, this is done by setting eligibility thresholds relative to the UAP levels described above such that people with needs that are greater than the threshold level are eligible for publicly funded social care (although they are then tested with regard to their financial means as well). 

In the PSSRU model, the eligibility threshold has two components: (1) which FAC levels are completely supported, and (2) the proportion of people supported within the next lowest level. 

This seems like a sensible approach and we recommend using the same methodology in our model (but using the UAP levels for Wales instead of the FAC levels for England). This means that the eligibility thresholds for the needs test would be front end parameters which could be altered by the user to affect the distribution of care package offers. 

An additional option would be to include front-end parameters which allow the methodology for assessing UAP levels to be changed to model different ways of measuring need. For example, the 2006 Wanless Review of social care suggested a 'carer-blind' scenario where the needs assessment would not depend on the presence or absence of informal carers for each person assessed. This could be modelled by excluding informal care from the list of explanatory variables used to model UAP level. 

4.5 Behavioural assumptions

The Wanless Social Care review and PSSRU's care modelling for the UK Government Green Paper used ELSA to derive demand functions for care – relationships between the cost of care and the quantity demanded, dependent on wealth and need characteristics. 

Both Wanless and the PSSRU used a two-step demand model for non-residential care: 

(1) people decide whether or not to buy care at all,

(2) people decide how much to buy. 

For residential care, only a 1-step model was used as people cannot buy part of a care home place. 

This is another area where good quality Welsh data are not available. There is no data source in the UK apart from ELSA which contains the necessary info to model demand functions for privately purchased care (including residential care).  

Therefore, we recommend using ELSA to model the demand for care on the English sample conditional on various characteristics common to the ELSA and BHPS datasets, and then imputing demand for care across to the Welsh sample conditional on these common characteristics. This is not ideal, but is the most reliable method available in the absence of good Welsh data on this issue. 

The care demand model will be similar to that used in the Wanless and PSSRU research, i.e. analysis of the ELSA data which will produce a set of preferences regarding how much they would pay privately for different levels of care, with the preferences being allowed to vary according to wealth and need characteristics. Since Wanless and PSSRU did their research there has been additional ELSA data released (waves 3 and 4), so we should be able to model demand functions for care more accurately than has been possible in previous models of this type. 

In addition, it may be possible to use the results from research conducted by LE Wales on attitudes to charging for non-residential care, which was commissioned by WAG to provide advice on the options for introducing more consistency in social care charging across Wales (and informed the recent Assembly Measure on this issue) as a check on whether the demand functions estimated using English data are a sensible reflection of Welsh attitudes towards social care charging (allowing for differences in observable characteristics between English and Welsh elderly people). The key issue is whether English and Welsh elderly people differ with respect to unobservable characteristics. We are currently investigating whether there is any English equivalent of the LE Wales work with Welsh stakeholders which would enable us to examine differences between English and Welsh stakeholders in attitudes to social care charging on a consistent basis for the two countries. 

Demand for care and response to the care 'offer'

For people eligible for social care on the basis of need (after the needs test) the financial means-test restricts support to less wealthy people. The quantity of support is determined by the needs test, with charges determined by the financial rules of the public system. This means that we need to model a decision whether to take up care or not dependent on these charges (i.e. a yes/no choice) for each person in the system. 

We also need to model whether people who accept the public system offer (and the associated charges) top up their care by buying additional support privately. Obviously top-up demand will be affected by the amount of care received through the public system already. 

People who are not eligible for public support (either due to failing the needs test or the financial means-test) can buy care privately but these people face the full costs of care. To the extent that care is bought out of drawing down assets rather than from income (e.g. pensions) this will result in dissaving which needs to be accounted for when ageing the sample forward in time. 

Behavioural responses to reformed social care funding systems

The care demand functions estimated in the model will be used to determine people's behavioural responses to different social care funding systems which can be chosen in the model 'front end'. Running through the options considered in Chapter 3:

Funding for personal care costs

Option 1 (pay for yourself) – modelling this option would involve setting direct state funding of personal care to zero in the model front end. In other words, all social care expenditure would be met out of personal income (including benefit payments). 

Option 2 (taxation) – this would involve the state meeting all personal care costs (up to a certain level of quality) directly. Thus, demand for privately-purchased care would no longer be a factor unless people wished to top up state funding to purchase a higher quality care package. 

Option 3 (partnership) – modelling this option would involve specifying the parameters of the partnership arrangement – for example, the share of care costs which everyone would be entitled to have state support towards, and the 'poverty line' below which people get care fully funded by the state. For people who do not have their care fully funded by the state in this system, the private demand function applies for the remaining amount of care they require. 

Additional modelling complications arise if this system is combined with an insurance system to meet the additional care costs (either voluntary or mandatory). Mandatory insurance is easier to model because we don't need to model the decision whether to buy care insurance or not – all we need to do is make assumptions about the level of premia (for example whether the scheme supports itself or has to be subsidised, and whether the premia redistribute from low income people to high income people or not) and then the distributional implications of the insurance scheme can be analysed. 

Voluntary insurance is harder to model because the model needs to take into account whether each individual buys care insurance or not. The most straightforward way to do this is to assume that each person makes the decision of whether to purchase (non-residential) care insurance based on their aversion to risk, an assessment of their likelihood of needing (non-residential) care in later life, their expected longevity (and hence the expected cost of care if insurance is not purchased, taking into account the means-test), and the expected level of premiums they would pay if insurance were to be purchased. The difficulty with this formulation is that each person's risk aversion is not something that can be measured easily with existing survey data, and also it is not clear to what extent people make rational decisions on this kind of insurance package based on all the available evidence. The best we can do in this situation is to attribute reasonable parameters for each component of the insurance 'demand function' and carry out additional robustness analysis to see what difference varying individual parameters makes to the results. 

Option 4 (maintaining the present system with different levels of funding) is relatively easy to model; the level of funding available affects the needs-test and means-test parameters, which in turn determine the number of people in the model who have publicly funded care vis-a-vis those who have to purchase care privately. 

Funding for residential care accommodation costs

A universal deferred payment system can be modelled fairly easily just by changing the roles on the asset means-test (so that residential accommodation charges are levied on each person's estate at death rather than an 'up-front' means test. 

An insurance mechanism for residential accommodation costs raises the same issues as insurance for personal care costs (e.g. is it voluntary or mandatory, if mandatory is it actuarially fair or redistributive, etc.) and can be modelled in the same way as suggested above. 

4.6 Unmet need

The effects of charging for care (in the public or private systems) mean that some people with care needs will not take up formal care, or will take up less care than if the charge were zero. This can generate 'unmet need' for care which does not affect social care costings directly (although it could affect other aspects of the public finances, for example if it impacted on NHS usage) but which is an important outcome variable to measure, particularly as different types of funding systems are likely to generate different levels of unmet need for care. 

PSSRU address this issue as follows, and we suggest that our model operates in a similar fashion: 

1. assume that the potential package of care estimated for each person after the needs test (but before the financial means test) is the 'target' level of care. 

2. People who receive formal and informal care inputs that sum to equal to or greater than the potential package of care have no unmet need.

3. People who have total inputs that fall short of the potential package have unmet need equal to the shortfall.

4.7 Impact of social care funding settlement on NHS care spending
As discussed in Section 3.1, reductions in the generosity of social care funding may affect NHS expenditure on continuing care and nursing care in some cases. This is particularly likely to be the case for people with 'critical' needs under the UAP framework. The model will include a procedure whereby reduction in public funding for social care with people with severe needs feeds through to increases in NHS funding. We will review the existing evidence on NHS expenditure on care (e.g. how much does continuing care cost the NHS per patient per unit of time on average?) so that this procedure can be properly calibrated.

4.8 Results

Building on the PSSRU model, we suggest the model should produce the following results: 

Costs and expenditure:

	Overall net public social care costs, comprising:
	

	Local authority social care spending
	Total cost of social care system to public funds net of point of need charges

	Benefit spending
	Total expenditure on benefits for people assessed as having social care needs

	(optionally) NHS spending on continuing car and nursing care
	The model will include an estimate of additional (or reduced) NHS continuing care and nursing care spending arising as a result of the social care system. This is included on some definitions of “social care” spending but not in others – but the end user will be able to decide whether it is included or not. 

	Social care user charges, comprising: 

	Total user charges made for social care scheme at Point of Need (PoN)

	Scheme hotel charges:
	the accommodation component of total charges 

	Scheme care charges:
	the care cost component of total charges

	Scheme top-up charges:
	private payments made by service uses in the scheme to buy
additional private care

	Non scheme charges: 
	payments made by people not in the scheme

	Total private spending: 
	Total private expenditure: non-scheme payments plus top-up
payments


Note that these cost and expenditure results will be available both on an aggregate basis and broken down by age category.  Spending on and costs of social care for people aged 60 and over will be estimated directly in the model, using the BHPS sample (adjusted with other datasets and aggregate spending information where necessary. Spending on social care for adults aged under 60 will be an imputed add-on based on the relationship between spending on the over-60 group and the under-60 group in adminstrative data on social care spending in Wales.


Distributional impacts of scheme:

· benefit receipt by income group, wealth group, age, family type, etc.

· amount of public subsidy by income group etc. 

· Number of recipents of publicly subsidised care by income group etc. 

· level of unmet need by income group etc. 

· asset levels (after taking account of draw-downs to pay for charges or private care)

Note that the distributional results can be assessed for each individual over the whole 20 year period as well as in a single-year cross-section. 

4.9 Model parameters 

There are a host of parameters which need to be included in the model. This section presents a detailed summary of the parameters which we envisage the model containing. 

Note that it makes sense to define a set of parameters for each year  that the model is operating for (between 2010 and 2030). This allows the rules of (e.g.) the means-test to be changed over time so that new systems can be 'phased in'. This makes the parameter files which will be required by the model more complex, but allows for much more flexibility. For reform systems where the system parameters do not alter from year to year (or alter in an easily defined way, e.g. a particular schema for benefit uprating, we can use a set of 'meta-parameters' for a more parsimonious representation of the parameter file which avoids unnecessary clutter. Table 4.1 lists the parameters which the model needs to include. 
Table 4.1 Parameters to be included in the Model

	Parameter set 
	Specific parameters 

	Financial means-test and charging parameters
	Income means test for non-residential care

Asset means test for non-residential care

Income means-test for residential care 

Assets means test for residential care

Separately for all means-test parameters: 

· definition of applicable income/assets used for means test (including treatment of benefit income), 

· level of assets/income above which no state support is available, 

· level of assets/income below which full support is available,

·  taper rate

Abolish means-test (equivalent to Scottish system)

Abolish state support (equivalent to 'pay-for-yourself' system)

Minimum level of state support (partnership system)

Maximum charges for different types of care



	Insurance parameters
	If insurance system for care is specified:

Contribution conditions

whether voluntary/mandatory

whether actuarily fair or not

	Needs assessment
	Changes to UAP levels

'carer-blind' scenario

	Benefit parameters
	State pension age up to 2030

Rules for DLA (or its replacement) e.g. qualification conditions, levels, rates, uprating

Rules for AA (e.g. qualification conditions, levels, rates, uprating)

Rules for Pension Credit (e.g. guarantee level, uprating)

Rules for State Pension (e.g. whether being replaced by Universal Pension, uprating)

Rules for benefit payment to care home residents



	Demographic projections
	Population size and structure over period 2010 to 2030 (varying upwards or downwards from ONS baseline projections)

Longevity and health

	Labour market variables
	Average age of leaving labour force for older workers

	Price and cost inflation
	Rate of house price growth

Rate of growth in other asset prices

Personal care costs growth

Accommodation costs growth




5 Implementing the Welsh Social Care Model

This section explains the technicalities of how the social care model is actually implemented as a software application – which programming languages are used, how the front end, back end and preparatory calculations to produce the model data fit together, and what calculations are necessary to run the model for each year and 'age' the model dataset from 2010 to 2030. 

5.1 The Front End

The model will have a web-based user interface. The primary aim is to produce a model that is useable by Welsh Office researchers. The interface code will be adapted from previous projects – in particular the Office of the Scottish Charities Regulator (OSCR) Affordability model
 and an on-going project to Web-enable the Euromod tax-benefit model
 Below is screenshots from the OSCR  interface. Producing good  output for this model poses an interesting challenge – in particular, how to represent outcomes of varying probability. 

We suggest that the model results are produced in an HTML format, which would make them easy to read in the frontend, as well as being easily formattable for printing. It is also reasonably straightforward to produce open document (.ods) result files which can be opened using standard spreadsheet software packages like Microsoft Excel or OpenOffice Calc. 
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5.2 The Model Backend 

The model backend will be constructed using the Ada programming language (to do the data and parameter handling, flow control, and liaison with the front end). 

Both the present authors have worked on developing microsimulation models since the late 1980s, initially at the Institute for Fiscal Studies (IFS) and subsequently elsewhere. The model we will build is in the tradition of the IFS Tax and Benefit Model (Taxben). Taxben and subsequent  models use a rather more formal development methodology than  is common in the Social Sciences (or even the physical sciences). 

The model will be written in Ada
, a general purpose computer language  designed for the US Department of Defence and often used for high-reliability systems such as aircraft control systems. Ada is in the same family of languages as the Pascal used in Taxben
. These languages are very expressive and have very rich facilities for modelling data 
.

We will also be spending quite a lot of our time up-front developing a suite of unit-tests
 - small tests that of each individual function or procedure that make up the system. Unit testing is also unusual in the social sciences but is important to us for a number of reasons:

· unit tests provide a good way of specifying in detail exactly what the model should do, and validating that it does indeed do what it should;

· testing encourages good software engineering, by requiring you to break the program up into small independently testable modules;

· finally, they can actually speed development by making it easy to verify that changes do not have unintended side-effects.

Consequently we shall be spending more time than is perhaps usual in a project like this in the social sciences on setting up data-structures, generating test cases and working on the exact specification. 

There are two relatively unusual features of this model: it is multi-period and probabilistic. But we have experience of models with these properties, for example the ADRS multi-period simulation of South Africa
. One practical problem is that model may be quite slow and processor-intensive, especially when doing conducting a Monte-Carlo simulation. 

5.3 Regression modelling and adjustments to provide initial model parameters

As discussed in Chapter 4, before running the social care model a number of regressions and other adjustments need to be run using the BHPS data (in conjunction with other datasets in some cases) to provide a robust “year zero” (i.e. 2008/09) dataset which can then be 'aged' in the main model backend. Table 5.1 below provides a summary of the regressions and other data adjustments which will be performed as a prerequisite for the running the model. These data operations will be performed using Stata, which is a “high-level” statistics and data analysis language which provides a range of specialised functions for data manipulation.

Section 5.6 (on probabilistic components of the modelling) contains details on how the stochastic components of the regressions in Table 5.1 are modelled. 

Table 5.1 Guide to regression models and initial data adjustment processes used to produce model dataset

	Modelling process
	Data source(s) used
	Description of process

	Survival regression
	BHPS (Wales)
	Probit regression

Dependent variable: risk of dying in year t+1

Explanatory variables at time t: 

Age

Sex

Disability

Health status

Amount of social care received

Stochastic (random) component 

	Health needs score 
	BHPS (Wales),

WHS
	(1) Calculation of health needs 'score' based on  BHPS ADL indicators, age, sex and relationship between ADLs and hours of care in WHS data

(2) Allocation of individuals in the BHPS sample to one of 6 need 'levels' based on health needs score



	Informal care from outside the home
	ELSA (England),

BHPS (Wales)
	(1) Probit regression on ELSA data

Dependent variable: receipt of care from individuals outside the home

Explanatory variables: 

Age

sex

Household composition

Income level

ADL indicators common to BHPS and ELSA

Stochastic compoment

(2) Prediction of probability of receipt of care from individuals outside the home for the BHPS sample (based on coefficients from ELSA regression)

	Changes in household composition
	BHPS (Wales)
	(1) Probit Regression on married/cohabiting sample

Dependent variable: couple splits up

Explanatory variables:

Age

Income level

Housing tenure

Stochastic component

(2) Probit regression on single sample

Dependent variable: formation of couple

Explanatory variables: as above

Note that couples splitting up due to one partner dying are handled by the survival regression. Couples splitting up due to one person moving into care are handled by the residential care modelling procedure. 

	Receipt of DLA/AA
	BHPS (Wales)
	Probit regressions for DLA and AA (separately)

Dependent variable: receipt of DLA in current period

Explanatory variables: 

age 

sex

health needs “score”

Limiting Long Standing Illness (LLSI)

gender

income

non-housing assets

receipt of DLA/AA in previous year

Conditional on receipt, amount of DLA/AA received modelled based on ADLs and LLSI

	Receipt of PC/SP
	BHPS (Wales)
	State Pension receipt based on amounts reported in BHPS data (for people aged over state pension age at baseline)

For new cohorts entering after 2010: predicted based on current earned income and earnings history

Pension Credit receipt modelled based on age, household composition and income



	Wealth data adjustment
	BHPS (UK), 

WAS (UK)
	Separately for housing wealth and non-housing wealth: 

(1) Regression of wealth measure on explanatory variables common to BHPS and WAS:

Household demographics

region

(2) comparison of coefficients from BHPS and WAS regressions

(3) Revised prediction of housing wealth for BHPS sample using coefficients from WAS wealth regression

(4) Comparison of simulated BHPS wealth measure with actual WAS wealth measure

	Adjustment of non-benefit income data (if necessary)
	BHPS (UK), 

FRS (UK)
	Procedure similar to wealth data adjustment above but using FRS instead of WAS as the comparison dataset. 

Performed separately for each element of BHPS income (e.g. private pension incomes, earnings for those still working). We will only perform this adjustment if BHPS income data looks significantly out of line with FRS. 

	Asset accumulation before retirement
	BHPS sample aged 39-59 (in first year of model)
	A linear regression, with asset accumulation modelled as a function of current earnings, housing wealth and levels of saving.

This procedure provides parameters for the“sub-model” which is designed to provide realistic levels of assets for people entering the model in future years aged 60.  

	Needs assessment: UAP levels
	BHPS (Wales)

WHS

ELSA (England)
	(1) Estimation of a 'raw' UAP level for each person in the Welsh BHPS sample based on health needs “score” supplemented by info from WHS (on ADL, care receipt and health service use)

(2) Adjusted UAP score produced using estimate of level of informal care provided for each member of BHPS sample

	Demand function for (privately funded) non-residential care
	ELSA (England)

BHPS (Wales)
	Demand for non-residential care modelled as a function of price of care, wealth and need characteristics using ELSA data. 

Demand for care in BHPS sample imputed using the ELSA coefficients. 

This demand function will be constrained to be  linear conditional on wealth and needs. 

	Demand function for (privately funded) residential care
	ELSA (England) 

BHPS (Wales)
	Demand for residential care modelled as a function of price of care, wealth and need characteristics using ELSA data. 

Demand for care in BHPS sample imputed using the ELSA coefficients. 

This demand function will be a yes/no (i.e. binary) choice. 


5.4 Running the model each year

Once the initial regressions and other data adjustments outlined in the previous section have been completed, and the model parameters (outlined in Section 4.8 above) have been set, the model is ready to run.  

The model is run for future years by feeding the outputs for year t back in as the inputs for year t+1. So for example, the outputs for 2010 feed into the model as inputs for 2011, the outputs from 2011 feed into the model as inputs for 2012... and so on, all the way out to 2030. 

Table 5.2 below lists all the procedures which are carried out for a model run to 'age' the BHPS data through one year, with the input data required, and the output data produced. Meanwhile, Table 5.3 shows all the derived calculations – mainly relating to the social care needs assessment and means-test, and calculations of the quantity of (paid-for) care purchased – which are performed using the resulting 'aged' BHPS data in each period
. 

All these calculations will be done using Ada code. 

Table 5.2 Model calculations involved in 'ageing' the BHPS sample each year

	Model routine
	Input data and parameters (period t)
	Description of procedure 
	Output data (period t+1)



	Survival
	BHPS data 
	Predict probability of death based on observable characteristics for those in the sample 
	BHPS data  with non-survivors removed

	Health status (health needs score)
	BHPS data and estimated health needs scores 
	Predict new scores based on characteristics modified at time t (e.g. age, current ADLs, care receipt)
	New set of health needs scores 

	Receipt of informal care
	BHPS data on informal care in the home, imputed data from ELSA on informal care outside the home
	Predict new probabilities of informal care based on characteristics modified at time t and assign informal carer if probability is above a certain threshold level
	New set of informal care receipt data 

	Household composition (e.g. single/married)
	BHPS data 
	Predict probability of changing state from single to married/cohabiting and vice-versa, based on characteristics at time t
	New household composition data 

	Introducing new cohorts
	BHPS Data on people aged (state pension age – 1) in year t
	These people pass from the 'sub-model' of housing wealth and asset accumulation to the main model. Their SP/PC and private pension payments are projected based on existing data. 
	New cohort of people at state pension age (currently 65) 

	AA/DLA receipt
	BHPS data
	Predict probability of receiving DLA and AA based on characteristics at time t; assign benefit receipt to individuals where receipt is most probable (in accordance with modelled benefit rules).  

Predict level of receipt for those receiving DLA or AA
	New benefit receipt and amount paid information 

	SP/PC receipt
	BHPS data
	For new cohorts reaching state pension age, allocate SP based on previous income. For existing recipients, continue payment of SP based on benefit rules

Pay PC if net income is below PC guarantee level
	New benefit receipt and amount paid information 

	Private pensions receipt
	BHPS data
	For existing recipients, continue pension payment at previous level (correcting for inflation if appropriate). For new cohorts reaching state pension age, impute pension payment based on previous income in employment
	New private pensions receipt information 

	Housing wealth
	BHPS data (initially adjusted using WAS)
	Adjust housing wealth in accordance with assumed growth in value of housing stock (for homeowners) and taking account of house sales to fund residential care (see below)


	New housing wealth information (for 65+ sample and 'sub-model' age 44-64 sample)

	Non-housing assets
	BHPS data (initially adjusted using WAS)
	Adjust value of other assets in accordance with assumptions on returns on investments, any other new saving (particularly for those still in work), and taking account of dissaving to fund personal care (see below)
	New non-housing assets information (for 65+ sample and 'sub-model' of age 44-64 sample)


Table 5.3 Derived calculations based on supplied care system and benefit parameters, and 'aged' BHPS data

	Model routine
	Input data and parameters 
	Description of Calculation
	Outcome



	Social care needs assessment (UAPlevels)
	Health needs score from BHPS data, informal care receipt from BHPS data (plus ELSA imputation)
	Combine health needs score with info from WHS on the relationship between the needs score, care receipt and health service use to estimate a 'raw' UAP, which is then adjusted downwards if informal care is available
	Estimated UAP level for each person in BHPS sample

	Potential care offer
	BHPS data: estimated UAP level

Estimated costs of caredata (including assumptions on care cost inflation)
	UAP levels are combined with the costs of care at period t to produce a potential care offer for each person in the sample – which could be residential or non-residential (depending on severity of care needs)
	Potential care offer for each person in BHPS sample

	Means test (non-residential care)
	BHPS data: Potential care offers of non-residential care, income, assets
	Calculation of eligibility for publicly funded care based on rules specified in parameter system
	Actual non-residential care offer (which may involve charges for care)

	Means test (residential care)
	BHPS data: Potential care offers of residential care, income, (housing) assets
	Calculation of eligibility for publicly funded care based on rules specified in parameter system
	Actual residential care offer (which may involve charges)

	Demand for care
	Care costs

Demand functions for care

BHPS information: wealth, health needs score
	(if care offer is non-residential) 

Calculation of whether to buy care or not, and if so, how much

(if care offer is residential)

Calculation of whether to take up care or not (yes/no)
	Actual quantities of non-residential care purchased

Number of people in residential care (including new entrants)

Dissaving (if annual care costs exceed annual income) – carried forward to wealth calculation in period t+1

	Demand for care insurance (if included in a reform system being modelled)
	Details of insurance system (e.g. voluntary/mandatory)
	Calculation of whether to take up insurance or not (if system is voluntary rather than mandatory) based on expected costs of buying insurance vs not buying insurance, and risk aversion parameter
	Whether insurance is purchased or not

	Unmet need for care
	Potential care package offer (before means test), actual care purchased, informal care inputs
	If total formal + informal care inputs are less than potential care package, the shortfall is 'unmet need'
	Estimated unmet need for each BHPS sample member (if any)


5.5 Calibration of model results using aggregate data

The social care model is based on the Welsh BHPS sample as a core dataset. The main problem with this data, as explained in Section 2.1, is that the sample size is rather small, and hence it may be rather unrepresentative of the Welsh population as a whole, leading to biased model estimates. To a certain extent we are able to ameliorate this problem by using other data sets with larger sample sizes (e.g. WAS, WHS etc) to augment and adjust the BHPS data. Another way of making sure that the results from the model correspond to  Welsh population aggregates – at least for the first years that the model is run for (2008/09 and 2009/10) is to use aggregate data on various outcomes to 'calibrate' the model so that the aggregate results from the model (running using a 'baseline' scenario where the parameterised social care funding system and benefits system are set equal to the actual systems in place in 2008/09 and 2009/10) correspond to actual out-turns from administrative data. 
The administrative data that we can use in this way is discussed in detail in section 2.2, but to summarise, the following administrative data sources are particularly useful for model calibration: 

· Aggregate caseload and expenditure on benefits (e.g. DLA, AA, PC, SP). 

· The number of people in residential social care in Wales

· The number of people receiving non-residential social care, broken down by different types of care. 

· Total hours of non-residential care received. 

· Total public expenditure on residential social care

· Total public expenditure on non-residential social care

· Total private expenditure on different types of care

· Total population size (from ONS projections)

· Projections of health status and care needs in the population (from the Daffodil forecasting tool). 

The calibration procedure, at its simplest, involves multiplying the 'raw' model estimates of for each of these results from the model, derived using the BHPS plus other micro-data sources, so that in the baseline year of the model (2008/09) they are equal to the administrative totals. The 'scaling factors' used to multiply the results can then be applied in future years as well. More sophisticated calibration procedures would make use of breakdowns of the aggregate data which can then be used to apply scaling factors to each subcategory of the BHPS data separately. So, for example, the ONS population projections provide estimates by age and sex which can be used to scale the projected BHPS sample separately for men and women, and for people of different ages.

The calibration routine also needs to adjust total modelled expenditure on social care to take account of the fact that the model data set only contains people aged 60 or over, whereas the model needs to provide estimates of total adult spending – including adults aged under 60. As adults under 60 make up a relatively small proportion of total care expenditure, this adjustment is unlikely to affect the overall results that much. 

In addition, the work currently being conducted by LE Wales on welfare benefits for older people in Wales (particularly DLA and AA) may be useful for additional calibration work (for example, producing more accurate estimates of benefit take-up). We are in discussion with LE Wales about the possibility of using their draft results in this model. 

5.6 Stochastic and Probabilistic features of the model

The model as set out is not fully deterministic but features stochastic (random) components at various points in the estimation process. Specifically, the regressions used to produce the model relationships set out in Table 5.1 (e.g. survival probabilities, health status etc.) include stochastic components (“error terms”)to allow for the fact that we don't observe all the determinants of transitions between different states in the BHPS and/or other datasets.

Each year that the model is run forward, a new set of stochastic parameters is generated for each of the processes listed in Table 5.2. This ensures that a realistic (as far as is possible) distribution random variation in model outcomes is maintained.  

The stochastic parameters are produced by adding a random variable to the predicted outcome for each regression, with mean and variance determined by the format of the regression and the features of the initial data used. For example, in the regression for survival from year t to year t+1, the random variable would have the standard formulation for the error term in a probit regression (i.e. a standardised normal distribution with mean zero and variance equal to 1). 

Because the estimation process includes a set of stochastic parameters for each BHPS data point for every year that the model is run for, the results from the model will not be the same every time the model is run (unless the same set of 'random' parameters is used each time, via a pseudo-random 'seeding' process.) To ensure reliable results (as well as to assess the properties of the stochastic component of the model) it makes sense to run the model a large number of times (say, 1,000 times) with randomly drawn sets of stochastic parameters, noting the results each time, and drawing up a distribution of results. So for example, running the model 1,000 times the central costing for public expenditure on the social care system in Wales under baseline assumptions in 2030 might be £5 billion but with a 95% confidence interval with upper and lower bounds of £4.2 billion and £5.8 billion
. 

Note that this process does not constitute a fully rigorous 'margin of error' or 'confidence interval' on the estimates from the model because it does not take account of the sampling error in the initial BHPS sample and any other survey data used in the model. To derive fully consistent confidence intervals, accounting for initial sampling error as well, we would have to use a 'bootstrapping' process where the model is run a large number of times with a Welsh BHPS sample created by sampling (with replacement) from the initial distribution of BHPS data and then running all the initial regressions (in Table 5.1) from scratch and then using these initial parameters as inputs into the model, together with a new set of stochastic parameters. This would be a very involved process and also extremely time-consuming (which is probably why, for example, the PSSRU model, which uses a similar process, did not provide any confidence intervals for the costings and other results in the technical report on the model). However, it is possible to produce a good estimate of the 'mid-point' or 'best guess' results from the model without using bootstrapping, just by using the actual BHPS data and a number of draws from the distribution of stochastic error terms, as originally suggested. 

5.7 Robustness Analysis

This is a highly ambitious model and it is important to conduct as much analysis of the robustness of the results as is practical within the timescale and budget specified for the project. There are several types of robustness analysis we could on the results and it would be useful to have feedback from WAG on whether this looks like a sensible set of possibilities and/or whether we have missed any crucial opportunities to check the reliability of the results.

Varying key parameters

A good 'internal' check on the results is to run the model several times, with different values for one or more of the user-set input parameters, and see what difference it makes to the results. For example:  

· What difference does it make if we specify a rate of asset value growth of zero, or 4 percent per year, rather than the default of two percent per year? 

· If we use the ONS's 'high growth' or 'low growth' projections for the size of the Welsh population out to 2030 rather than their central scenario, what difference does it make to the results? 

· If we use RPI uprating for DLA and AA rather than CPI uprating, does this affect the results much? 

… and so on. 

If we find that the model is wildly sensitive to small variations in input parameters this could cast doubt on the reliability of the model estimates. On the other hand, when simulating social care expenditure 20 years into the future, factors that make a small difference over one or two years will make a much bigger difference over one or two decades (e.g. different uprating assumptions will have a greater and greater impact over longer periods) and it is important to be aware of this. 

Comparing results against simple extrapolations from aggregate data

Section 5.4 showed how aggregate data on outcomes like benefit expenditure and the size of the Welsh social care budget could be used to calibrate the model at the baseline year to correct for non-representativeness in the BHPS sample. Another way to use aggregate statistics, where they are available over a period of several years, is to extrapolate them into the future and compare them with the model projections using a baseline 'no policy change' parameter system. For example, if AA expenditure on the over-65 population in Wales has grown by 50% over the decade between 2000 and 2010, we could extrapolate growth of 50% between 2010 and 2020 and compare this with projected growth from the model results. There is no necessary reason to expect that simple extrapolations from aggregate data will correspond to the model projections, because the model takes a whole range of factors into account which may interact in complex and non-linear ways. Nonetheless, it is useful to attempt to provide an explanation for why (for example) projected social care expenditure from the model diverges from a simple extrapolation of aggregate spending – and looking at the reasons why there is a divergence may help us to understand the processes generating the model results. 

Comparing results with the PSSRU model

As the Welsh social care model will be closest to the PSSRU methodology in terms of previous models designed for England, it would be useful to compare results from our model with results from the PSSRU model for English data (under similar assumptions about the parameters of the social care system, asset growth, cost inflation etc.) to see whether the projected aggregate costings and distributional effects from our model are at all similar to the PSSRU results. Finding a substantial variance between the PSSRU results and our own results would not necessarily invalidate either model as the assumptions behind both, and the underlying data for England and Wales, are different. However, this kind of comparative exercise could provide a lot of additional data on what was driving the results in Wales as well as in England. We have contacted Julien Forder from PSSRU (who is reviewing this paper and giving us comments on it) who has agreed in principle to assist with a comparison between the WAG and PSSRU models once the test version of our model is up and running in March 2011. 

6 Schedule and costings for implementation of the model

6.1 Timetable for model implementation (end of Stage 1 onwards)

Table 6.1 sets out a schedule for the implementation of Stage 2 subject to agreement from WAG that the model methodology we have outlined is desirable. Basically this is fundamentally unchanged from the Project Initiation Document – it just contains more detail. 

Table 6.1. Schedule for Implementation of Project Stage 2

	Timing
	Description

	03/01/11
	Delivery of Draft Stage 1 report

	w.b. 10/01/11
	Comments on Draft Stage 1 report from WAG team and Julien Forder at PSSRU. 

Discussion of benefits modelling work with Siôn Jones from LE Wales

	w.b. 17/01/11
	Project team (Howard Reed and Graham Stark) visit WAG offices to discuss proposals for Stage 2 with WAG team and finalise details of modelling strategy.

	w.b. 24/01/11
	Redraft of Stage 1 report taking comments from WAG and Julien Forder on board

Project team to draw up full project plan and detailed costings for Stage 2 model to be signed off by WAG project manager

Check that all survey-based and admin data are available for use and have been downloaded

	31/01/11
	Construction of long-term social care forecasting model for Wales begins

	31/01/11-13/02/11
	Initial Stata regression models completed using BHPS and other datasets

Ada code for running the model each year and 'ageing' the BHPS sample completed

Parameter files designed

	14/02/11-28/02/11
	Model backend completed 

Initial results calibrated using admin data

Begin construction of model frontend



	01/03/11-14/03/11
	Complete construction of model frontend

Test version ready for installation at WAG offices

	w.b. 15/03/11
	Test version of model installed at WAG offices

Robustness analysis and checking of model results (using PSSRU model results if available)

	w.b. 22/03/11
	Feedback on test version of model

Robustness analysis and checking of model results continues

	29/03/11-14/04/11
	Incorporation of improvements resulting from feedback from WAG users

Final testing and calibration of model

	14/04/11
	MODEL COMPLETED

	w.b. 18/04/11 or 25/04/11
	Final version of model delivered to WAG offices together with accompanying documentation.

Project team to hold workshop at WAG to familiarise the relevant WAG personnel with the final version of the model




6.2 Project costings

We are happy that the original project costings of £56,400 (exclusive of VAT), £67,539 (including VAT) are sufficient for the completion of the project (see Project Initiation Document for details). 
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�	Note that this use of the term 'dynamic microsimulation' is specific to the type of model we are looking at here, i.e. forecasting long-run expenditure – so 'dynamic' here implies 'changing over time.' Another, related but separate use of the term 'dynamic microsimulation' can be seen in the context of short-run models where the term often refers to model incorporating behavioural effects – so that, for example, individuals are allowed to adjust their labour supply behaviour in the model. Our social care model for Wales will incorporate behavioural effects where possible but that is only one dimension of the 'dynamic' nature of the model we are proposing.


�	In theory one could also combine data for England and Wales with data from Scotland, but the different arrangements for the funding of social care in Scotland (personal care is free at point of use for all Scottish citizens) means that the usefulness of the data in the context of the current funding system in Wales are somewhat limited. 


�	As recognised by the PSSRU who use a similar procedure (Forder and Fernandez 2009, footnote 1), pooling the data in this way means treating the same person appearing in different waves as a different person at the base year. This is not ideal but is the only way to make the model tractable on Welsh data given the small sample sizes. PSSRU uses the same assumption with English data for its social care model so our proposed model would be no worse in this respect than theirs. 


�	Indeed, until the Family Resources Survey (which samples around 28,000 households per year) was established in 1993, the IFS used the Family Expenditure Survey (the forerunner of the EFS) for all of its distributional analyses, including direct and indirect taxes. 


�	Due to the name of the dataset, a common misconception about the LFS is that it samples only the working age population, or the population in work. This is false; in fact the survey samples all UK households, including those of pensionable age, located at 'private household addresses' but not including 'institutional addresses' (e.g. those in residential care). 


�	In some cases, the administrative data which are available for public release are not full datasets, but a subsample of data from administrative records. For example the Department for Work and Pensions uses a 5% subsample for some of the statistics available in its tabulation tool. However, the resulting samples are still much bigger than any survey based dataset available in Wales.


�	Summary statistics on social care in Wales are also available from the Welsh Assembly Government website as a PDF, downloadable from � HYPERLINK "http://wales.gov.uk/topics/statistics/headlines/health2010/100923/?lang=en"��http://wales.gov.uk/topics/statistics/headlines/health2010/100923/?lang=en� 


�	We have been made aware of some work by the health intelligence and market research company Laing and Buisson which did survey residential care homes, but sadly the data do not seem to have been analysed at the level of the individual care home resident, as it was collected to inform a study on how revenue support grants for residential care services were allocated to Welsh local authorities. Hence it is not very useful for our purposes here.


�	The pension age for men and women in the UK is in the process of being equalised by raising the retirement age for women between 2010 and 2020 so that by 2020 it is the same as the retirement age for men. 


�


�	In addition, five-yearly projections are provided as far forward as 2083. However, the model does not need to use these in the current specification. 


�	A probit regression is a model where the dependent variable is a dummy variable (i.e. takes the values 0 or 1) rather than a continuously distributed variable.


�	See, for example, the definition on � HYPERLINK "http://www.medterms.com/script/main/art.asp?articlekey=2152"��http://www.medterms.com/script/main/art.asp?articlekey=2152� 


�	h� HYPERLINK "http://virtual-worlds.biz/demonstrations/oscr/"��ttp://virtual-worlds.biz/demonstrations/oscr/�





�� HYPERLINK "http://www.iser.essex.ac.uk/research/euromod"��	http://www.iser.essex.ac.uk/research/euromod�; http://www.kuleuven.be/research/researchdatabase/project/3H10/3H100479.htm


�	See:http://w� HYPERLINK "http://Www.adacore.com/"��ww.adacore.com�, http://en.wikibooks.org/wiki/Ada_Programming


�	http://www.embarcadero.com/products/delphi


�	See � HYPERLINK "http://virtual-worlds.biz/downloads/how_to_build_a_tax_benefit_model.doc"��http://virtual-worlds.biz/downloads/how_to_build_a_tax_benefit_model.doc� and � HYPERLINK "http://virtual-worlds.biz/downloads/how_to_build_a_tax_benefit_model.ppt"��http://virtual-worlds.biz/downloads/how_to_build_a_tax_benefit_model.ppt� for some further discussion of the ideal structure of this sort of model and of the development process.


�	See: � HYPERLINK "http://en.wikipedia.org/wiki/Unit_testing"��http://en.wikipedia.org/wiki/Unit_testing�, and � HYPERLINK "http://libre.adacore.com/libre/tools/aunit/"��http://libre.adacore.com/libre/tools/aunit/� for an Ada-specific unit-test framework.


�	Http://adrs-global.com


�	With the exception of the first year of the model where the calculations in Table 5.3 are performed using the initial, 'non-aged' BHPS sample. 


�	Define confidence intervals
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