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1. Introduction

At present, the effects cf actual or prdposed changes in
the tax and social security systems are generally assessed by
reference to illustrative calculations for & small number of
hypothetical, supposedly typical, family types, Because of the
diversity of actual family types and circumstances and the
complexity of the tax/transfer systems, such calculations . are
unable to cepture the actual effects of changes in the system
on the population, and may indeed be quite misleading ag8 to
their distributional ‘impact. Bimilarly the information
svailable abéut the distributional impect of the current Irish
tax/benefit systems at an aggregate level, based on the
redistributive ’analysés carried out by the €80 wusing the
- Household Budgef Survey (see CS0O 1980, 1983 and Murphy 1884),
though very wvaluable in itself, cennot provide an adequate
basis for predicting the effects of possible changes in the
system in any detail. This pr;vides a powerful imbetus to the
development of a data-base and methodblogy which would enable
‘the analysis of tax and transfer changes to be cerried out
using a random sample of actual families.

The ESRI is conducting e large-scale survey on income

distribution, poverty and the usage of state services which was




designed to provide, inter alia, a household data base
suiteble for such analysis. The detailed information being

gathered on income from work and property and social securiﬁy

payments will permit the operation of the tax/transfer aystems

to be explored in detail, and the likely effects of policy
changes to be examined. In order to do so, however, it- is
necessary to model the complex set of rules which make up the
tax and transfer systems, as they apply to different household
circumstances. GSuch a model can be further developed to try td
tahe.into account behavioural responses to policy changes (for
example, changes in decisions about hours worked induced by
changes in income tax rates) , though a model which accurately
reflected the first round or "cash" effects, abstracting from
such responses, would in itself represent considerable
progress.

One of the major objectives of the current EBRI project is
to construct an aoperational model of the tax/benefit system,
for use by researchers and policy-makers on an on-going basis.
The present paper discusses some of the issues which arise 1in
the design and implementation of suéh a model. The paper 1%
structured as follows. The next section sets out in more detail
the rationale for a model based on a sample of ‘actual
individuals. Section 3 provides a brief description of some
modeis of this type which have been developed in the UK, and
points to @& number of desirable features in such a model.
Section 4. discusses the construction of a model to oassess

first~round effects, while Section 5 deals with the issues




raised by the estimation and " incorporation of behavioural

regponsges, Finally, some major conclusions are brought

together.

2 Analysing Tax/Benefit Changes: The Need for a Micro-Data Base

When considering the impact of changes in the tax/benefit
system which are actually being introduced or under
consideration, recourse is commoniy had to illustration of the
effects on e typical family or a small number of family types
or situations. Budget changes in income tax may be said to
cost/save thg average taxpayer a certain figure, for example,
while the Budget itsélf shows the effects on eight different
family situetions®, with & range- o% income levels for
gach, Commonly, a simple single person/married couple
distinction is employed or the three cases single/married
_coﬁple with no children/married cﬁuple with two c¢children are
used to illustrate the effects of actuel or proposed tax eand
benefit changes.

The limitations of this general appreoach for many purposes

have become incressingly obvious. Indeed, it has become clear
that reliance on such hypothetical examples may, 1in some
instances, be positively misleading about the effects of

tax/transfer changes. This has been demonstrated most

1. There are six PAYE sector cases - single person, married
couple with one earner and no/one/ftwo/three children, and
married couple/two garners/no children - and two Schedule D
(self-employed) cases -~ single person and married couple/cne
garner/no children.




convincingly by analysis based on the UK Family Expenditure
Survey, carried out in the course of the ESRC Programme on
Taxation, Incentives and the Distribution of Incﬁmei An
assessment of thé representativeness of the eight different
family types/situations used by the DHSE to show the effects of
taxes and benefits® (in their Tax/Benefit Model Tables),
compared with the actual population as revealed by the FEB, was
made (Atkinson end Sutheriand 1983} . This showad that the range
of hypothetical families failed to capture the circumstances of
most actual families, in ways which are not trivial but would
rather have.significant implications.
The main reasons for this finding merit some discussion.
The hypothetical examples, by their nature, must simplify, and
the actual set used by the DHSES assume inter alia that
(aj the family head is the only earner;
(b) there is anly cne family in the household, i.e., the
family and household unit coincide and the family
head is a householder;

(c) the family lives in a council house peying average
rent and rates;

(d) personal allowances are the only income  tax
allowances;

(e) the family has no unearned income.

In the actual population, however, working wives,
owner-occupation, multiple tax unit households (e.g., nuclesar
families with children of working age), unearned income, and

other tax allowances are extremely importaent. Even actual

2. These family types are single persoﬁ with no/1/2 children
and married couple with no/1/2/3/4 children respectively.




family composition shows wider diversity. The result is that
maost of the actual families in the population differ in one or
more significant respects from the closest hypothetical case.

Clearly a wider range of hypothetical cases could increase the

coverage of the examples - to taeke owner-ogcupation into

account, for example. This.would quickly become wunwieldy,
~

however, and could not cope with the essential problem, which

is that there is a very wide range of actual family situations

in the population, in terms of wvariables relevant to the
tax/benefit system, No manegeable range of hypothetical
"galculations can take into account the combination _of
possibilities representing substantial numbers in the

population.

The analysis of hypothetical examples could not in any
case answer many of the most important questions which arise
when considering tax/benefit changes, such asg the impact on
those wactually at the bottom/top of the income distribution,
the wvariation in impact within thaet group, the overall
redistributive effect, ete. Since hypothetical examples cannct
answer these gquestions and cannot generate results which are
representative of the population, the alternative is clearly to
use information on a sample of actual houséholds. Burvey
information on such & sample can be used as the base for a
model of the tax/benefit system which will allow the
redistributive effects of tax/benefit changes to bhe analysed,

and related to the population as a whole. It is, of course,




important thet the reliasbility of the survey information should

be checked ageinst external information, such as numbers of

recipients of verious social welfare schemes, the distribution

of taxable income and so on. These control totals provide a

test of the velidity of the survey deta, and can be wused to
correct for the under-representation of certain groups in the
population due to differential non-response. The work on
validation and re—weigh%ing of our sample results to adjust for
non~response bias wili be described in detail at a later date.
Madelling the operation of the tax/transfer system and
looking at the effects of chaenges using a random sample of
actual househelds opens up the scope for analysis of
considerable richness and variety. Among the major advantéges
are: |
(i) Policy changes can be'speéified inJ terms-'uf the
policy instruments at the government’s dispasal,
e.g., changes in rates of tax or benefit, changes in
tax-free allowences, or changes in some of the

conditions governing social welfare schemes;

(ii) The cash effects of changes on individuals, tax units

and households can be calculated. These cash effects
can be used to show how prespecified groups are
likely to be affected, or to characterise the main

differences between those who are likely to gain or
lose large or small amounts;

{iii) When considering the effects of changing one scheme,
the consequential effects on other schemes can be
taken 1into account - far example, the impact of
changing sociesl welfare benefits on payments wunder
the Supplementary Welfare Allowance scheme could be
assessed; '

(iv) The modelling approach allows the analysis of both
incremental and more fundamental policy changes;

(v) It is easy to compare alternative reforms, as well as
any given reform and the status quo,




All the advantages described so far can be gained by
simply modelling the rules of the income tax and sociasl weslfare
systems, wunder the status quo end particular reforms, and
applying these to predict the effects of reforms on a sample of
households and dindividuals, Such ralculations are usually
referred tu as ‘cash goin’ or ‘Firstwrouhg' effects. A further
asdvantage of the modelling approach is that it can .go beyond
this, in eattempting to take inte account individusals’ and
households”’ behaviqurel responses te poliéy changes.
Calculations which ignore such responses tend to overestimate
lossas and underestimate geins, reletive to ‘second round’
estimates allowing for tehavioural reections. Cash gain
&alculations may therefore have a Eies in favour of the status
quo (see King 1983b for an illustration of the possible axtent
of this bias).®

In the tex/traensfer area, labour supply responses are
perhaps of the most obvious importence, and efforts have been
made to incorporate such elements into a micro-data based model
of the tax/transfer system. As discussed in some detail in
.Saction 4 below, the specificaeation of such behavioural elements
in ® way which is both satisfactory from a theoretical point of

view and suitable for incorporaticn in a tax/benefit simuletion

3. King (1983b) estimated the effects of change in the tax
treatment of housing in the UK, beth without and with
bahavioural responses, using @ model based on FES dsata. Cash
gain calculations suggest that 56% of households would gain
from the change, but calculations based on the ‘eguivelent
goain’ which takes behavioural responses and the utility
function which underlies them into account, suggested that B83%
would banefit. While changes in the demaend for housing due to
the policy change are allowed for, howsver, any consequential
changes in house prices following this demand shift are not ~ a
genaral point to be taken into accounmt in the comparison of
first and second-round effects discussed here. '




model is & complex undertakingl Only limited progress
has so far been achieved in this aree internationally and
- the estimation of responseslon Irish data involves a great
deal more than simﬁle replication of work done elsewhare.
Simply modelling the rules of the Irish iﬁcome tax and social
sacurity "systems, as they are currently and as they would be
Qnder various proposed reforms, would represent a considerable
improvement on the analysis current possible here, and is
therafore our immediaste goal. Clearly, though, working towqrds
the incorporation of behavioural responses must be the next
step, and while developing in that direction the sensitivity of
estimated first-round effects to likely reactions will have to
be indiceted. This could bg done, for example, by comparing.the
simple first-round effects with those where a particulsr labour
supply response - an hour’s work morae/less per week for married
women, for example - was imposed., Thus the consideration.of the
sensitivity of the results to bebhavioural responseas does not
have to await the full explicit incorporation of estimated
responses into the model.

We now look at the modelis of the tax/transfar_system which
are currently being developad in the UK, and draw scme lessans

for the desiroble features of such models.

3. RBeview of UK Models of the Tax/Transfer System

Three main UK models based on micro-data are reviewed
hersa. Two different models have been produced in the course of
the ESRAC Programme on Taxation, Incentives and the Distribution
of Income, and ére referred to as TAXMDD and TRAP {Tax ReFdrm

Analyeis Package) while the third model is being developad by




the Institute for Fiscal Studies. All three represent work in -
progress, with published analyses often lagging somewhat behind

current state of development.

3.%. TAXHOD (Version 7.1: Nov. 1985)

The TAXMOD program (described in Atkinson & Sutherland,
1965) is designed to be used directly by policy-makers as well
as tﬁ be readily available to other researchers. This had =&
major Influence on the construction of the progrem, which is
menu-driven. It is based on a set of tax units drawn from the
FES,. .but the results are grossed up to represent the
corresponding national position. The moda} as presently
constructed deals only with those in full-time work, excluding
cases whare the head of a tax unit is unemployed, retired, é
part~-time worker (under 30 hours & week), sick cr“ﬁot in the
labour force. The total covebage is therefore fifteen million
out of the total of twenty-seven million tax units, and the
model at present is suitable primarily for the anaiysis of
changes in the income tex systems and releted social security
benefits for those in work, rather than tge wider social
security system,

The model does not incorporate possible responses in

behaviour, incomes before taxes and transfers being unaffected

by the policy chahge. For any specified reform, the net effect
on government' revenue is caleculated -~ an alternative prowvided
in other models, of imposing revenue neutrality with the tax

rate or a lump-sum subsidy automatically adjusting to provide
this outcomse, is not available. The data-base is from the 19582
' FES sample, but extrapolated to a Novémbar 1885 bassline,

In order to assess a particular policy change wusing the




model, the precise details of the reform must first be
specified. The program then calculates the effect which this
reform would have on each household by comparison with the

baseline, current situation.® The program produces a wide range

of indicators of gains and losses, for prespecified groups,
overall summary.statigtics on the change in the distribution,
ste. |

The range of'analysis of first-round effects made possible
by the model may be illustrated by thg exercise carriad out in
Atkinson and Sutherland (1983). These assessed the impact of

such changes oas the integration of income  tax end National

Insurance contributions, raiéing the dincome tax threshold,
increasing Child Benefit, altering tax reliefs, and changing
the graduated rate structure, in various combinations. As far
as social security 1s concerned the modsl as presently

bonstrucfed is perticularly suiteble for the enalysis of child
benefit or FIS since these go to those in work -~ for example,
the dimpact of making FIS taxable, or of increasing the
proportion it pays of the deficlency between actual income and

the FIE floor level, could be examined.

3.2 TRAP (Tax Reform Analysis Packade: May 1983)
TRAP, unlike TAXMOD, 1is designed to take account of
behavioural responses to policy chenges. It also allows not

only cash gains or losses but the effects of reforms on family

4. In order te put the actual tex/transfer regime on the sama
basis as the reform being analysed, it is nacessery to predict
the effects on households using the existing rules, as well as
the effects of the reform; thus, Ffor example, predicted tax
liabilities rather than actual tax paymants under the current
regime are used in the baseline. Non~take-up of means tested
benefits is modelled simply by giving eech eligible household
or individuel a probability of take-up equal to the ovaerall
take~up rate, §

10




welfare to be megasured, using certaih-lassumptions. Revenue
neutrality rmay also be imposed for any reform, with the tax
rate or lump-sum payments autohatically adjusting to ensure no
net revenue effect. All these features make the model more
complex, and it is not.manu—driven. It is intended that the
user may change the programme directly to meet particular
requirements (see King and Ramsay, 1983).

TRAP calculates various measurss of welfare change for sany .
reform, basad on the concept of equivalent-income, a monetary
measure of welfare (see King 1983a, b). When any reform is
impiemented, not only inceomes, but prices change: when £he tax
rate is altered, for example, tﬁe price of work versus leisure
changes. In order to assess the welfare gain or loss, faking
this dinto eccount, the income level which is equivalent in

terms of the family’s welfare to the actual reform, but at

pre~-reform .prices, meay be used - that 1is, the ‘eguivalent
income’. In terms of the esxample of & change in the incoms tax
rate, this measures how much cash income the family would need

at the pre-change net wage in order to be as well off as they
are with the tax changs. Tha program calcﬁlates the
distribution. of welfare gains end losses and the results show
these by decile groups, or by other prescribed groupings; In
order tq produce such estimates the user must ?irst specify the
functional ferm of the equivaelent income function, repre%enting
preferences and the demand functions for the commodities in
question. The pfogram will also produce stendard errors for the
welfare measures given caftain other inputs indicating the
'degree'of uncertainty about the estimates of the garameters of
the demand function,

The wuser must also specify various other inputs to

11




determipe the way behavioural responses are to be teken into
account and their magnitude. Using TRAP to analyse tax credit
schemes ieking labour supply responses 1into sccount fin
Atkinson, King end Sutherland (1983)) for example, a linear
labour supply function with & wage elasticity of 0.3 is used,
but & larger or smaller effect could be imposea by the user as
desired. The way in which revenue neutrality is to be achisved
also offers scope for choice by the user.

In additien to the anslysis of income tax, other asreas fo
which TRAP has been applied include changes in the tax
treatment of housing and their impact on family welfare; King
(1982j looked at the effect of texing the imputed rental income
of owner occupiers,® while King (1983b) analysed the effects of
abolishing mortgage interest tax relief and raising 10;61

authority rents.

3.3 The IFS Tax/Benefit Model (1985)

The Institute for Fiscal Studies hes developed a model of
the UK tax/benefit system for implementation, like TAXMOD and
TRAP, with the sample of actual households gathered in the FES.
The basic model is based on the tax unit but can aggregate
these into households to produce houseﬁold~based oqtput. While
the model 1is made available to p?licy makers and other
researchers, . it ‘haé also been ithe base for more specialised
development and applied by IFS researchers to the analysis of
labour supply behaviour in gome depth (as discussed in Section

S belowl).

The model’s coverage is impressive, applying to up to

5, Unlike most such analysis, this allows for "feedback
effects” whare policy changes leading to behavioural responses
praduce in turn price changes - here, in the housing market.

12




97.5% of the households in the FEB. Tt has primarily been used
to axamine possible reforms of the tax/benefit system,
including the fundamental refofmg sugpgested by Dilnot, Kay and
‘Morris (1984), end to explore replacement ratios, marginal tax
rates, and incentive effects. It has alsoc been used to analyse
the dimpact of the changes actuaslly introduced in successive
Budgets, for sexample the restructuring ~of  the National
Insurance contribution system in the 1985 Budget (see Davis and
Dilnot (1898S5))., While focused very deliberately on the
analysis of concrete policgy prcposals/aqtions taken and
intended as a tool for policy-making, it can also be used as
the starting point for scphisticated behavicural analysis. The
extent to which such behaviourel responses have been fully
incorporated so that external users can readily take them into

account is, however, not apparent.

3.4 Desirable Fealures of a Tax/Transfer HNodel
This review of UK models suggest a number of desirable features
one would aim for in a tax/transfer model :

{i) Breadth of coverage: In evaluating reforms of the
income tax and social welifere systems, it is clearly
desirable to pradict the effects for all! households.
Experience in the UK sugpests thet certain areas are

~particularly difficult to model adequately. Thus the
self-employed . have only recently been included 1in
TAXMOD, while both this model end TRAP have so far
concentrated on the working population, excluding
tax units where the head ig wunemployed, sick,
retired, working part-time or not in the labour
force. The high proportion of self-employed farmers
and relatives assisting on family farms may pose
additional problems in the Irish case.

(2) Ability to cope with a variety of reforms: The
avallable data imposes certain limitations on the
type of reform which can be modelled. Further
limitations will be imposed by the fact that the
programming cannot anticipete all the reforms which
will be of interest. These secondary limitetionms are
not insurmounteble, oaond can be reducad by a flexible
program, There would, however, be considerable




(3}

(4)

(8)

(6)

(7}

(8)

difficulties 1in modelling reforms which made major
unanticipated chenges to the definition of tax or
benefit units, aes discussed in Sesction 4.2 below.

Incorporation of the government revenus constraint:
There would appear to be a role for two distinat
types of simulation: an unrestricted simulation
producing an estimate of the net revenue effect of
the policy change (as in TAXMOD), and a restricted
simulation which would be revenue neutral or yield a
specified net revenue (as in TRAP). Ways to achieve
the letter are discussed further in Section 4.

Eese of updating: Inevitably the household data base
available will lsg behind developments, and for some
purposes it may be important to update the data for
changes in dincomes and the tex/benefit system to
bring it fully up to date. Merz (1986) suggests that
updating to take income changes into account can be
treated in the seme way as the adjustment to
contemporaneous control totals, a possible approach
which will be discussed elsewhere in the general
context of reweighting and validetion of the survey.

Ease with which behavioural responses may be
incorporated: It is clear that the development of a
model which incorporates behevioural responses will
follow the first stage of modelling adequately the
cash effects of the tax/benefit system. It 1is,
however, assential that this first stage be

- dimplemented in such & way as to facilitate the

incorporation of behevioural responses as much as
possible. The issuas involved in the further stage
of estimating and incorporating these responses in
the model are discussed in Section &.

Calculation of cash geins and welfore gains: In
addition to the ©celculetion of cash effects on
families/households {whether with or without
behavioursal responses), the inclusion of welfare
measures when behaviouresl responses are taken into
account, and the calculation of standard errors for
these measures, is desirable.

Statistics Ffor evaluation of reforms: Given the
complexity of the system and the diversity of the
effects of changes on different households, a wide
range of statistics on the impact of & perticulear
reform is required. These are discussed in detail in
the next section.

Relevance and availability to policy makers: The more
readily available the tax/benefit model is to other
researchers and policy makers, the easier it will be
to gain acceptance for the results and for the
usefulness of evaluating reforms through such a
household-based model. There may be some trade-off
between sophistication of modelling, particularly of
behavicural relationships, and accessibility of the




model to others. However, if accessibility is geen
as & major objective from the beginning it will
influence the way in which the model is structured
and programmed, and will be easier to achieve.

4. Modelling the Cash Effects of Changes

in the Tax/Transfer System

4.1 Introduction

Th; development of & fully articulsted model including
behavioural responses is a long~-term project. = The evaluation
of alternative specifications of labour supply responses, for
exahple, is @ major task in itself, as the experience slsewhere
(discussed in Section 5 below) has illustrated. Furthermore,

there is no intrinsic limit to the refinement of models of

behavioural responses; by their nature they are subject to
continual revision and reassessment. Tha first stage in the
process, simply setting up a model which mirrors the operation

of the tax/benefit system and calculates the cash effects of
changes, is in itself extremely vaelusble. It will represent a
gsignificant advance on the type of analysis of #olicy changes
which is currently poeéibla.

It is o major objective of the ESRI project to produce
such a model, based on the sdrvey currently being carried out,
as soon as possible. It is intended to construct the ‘cash
gain’ model and carfy out a range of analyses of that type
while the work on behavioural responses is being developed.

This does not mean that possible responses will. have to be

completely ignored in the meantime: information is tbeing
gathered ih the survey on such areas as the perceived
availability .of extres hours of work or & second Jjob, for
sxample, which c¢an be applied to the assessment of the

18




sensitivity of caesh gain celculations to responses.

4.2 Steps in Constructing a Model of the Casﬁ Effects

of Changes in the Irish Tax/Transfer System

(1) Specifying the Current Income Tax Begime: The first element
of this task is to group indiyidual; in tax units for income
tax purposes. GSome flexibility is needed to cope with possible
future reforms or the analysis of past changes in tha income
tex code. If, for example, one wanted to analyse the effects
of the change from income tax allowances for dependent children
to an imcreased child benefit (children’s allowance), it would
be necaessary to identify depandent children. The basic unit of
analysis which seems to cope best with the present position and
possible variants is an individual or married couple, with
dependent children, if any. Many changes in the tax treatment
of husbands and wives cen be considered within this framework.
Major chenges in the definition of tax units do pose practical
problems. It may be necessary to re-process the raw date.
FQrthermBre, comparisonsg area rendered more complex by
substantial changes in the unit.

The next stage would be to cléssify individuals according
to the Schedule under which they pay income tex, and define the

rules poverning tax allowances, deductions, rate bands and

rates.

Incoﬁe for tex purposes would need to be estimated Ffor
each tax unit: Data on current incohe,. and data for the
estimation of 12 month income have been collected. For income
tax purposes, 1t 1is the letter figure .which is of more
relevance. Then the income tax liability of each tex wunit

would be calculated.

16




S8ome comparison with actual tex outcomes would probably be
desirable. A oclose Fit Dbetween actusl tax payments and
predicted tax liasbilities on a gurrent income basis would not
be expectad. A.closer fit between the two might be axpected if
estimated annual income was the basis. The main reasons for a
lack of fit would then be discrepancies be;waan income as
reported for tex purposes end income as Peparted in the survey;
différences between allowances claimed and pre%icted
allowances; and differences arising from the fact that incoﬁe
in the last 12 months was not the same as.indmme in the year on
which tax is currently being peid.

{2) Specificetion of Existing Cagh Transfers: This is an even

more complax tesk than the celculation of tex liabilities. It
is necessary to define the full set of eligibility conditions
for the various means tested Spcial Welfare schemes, and model
the complex workings 'of the various meens tasts. It may be
.ncted that this is also exactly what is needed in order to
analyse'take~up of thase schemes, which is also a priority areo
for our ressarch,. The set of existing peyment retes must also
be built dintog the calculation of entitlements to income
maintenance transfers; this brings us most of the way to o full
specification of the existiﬁg tax/transfer regime, although the
lack of information on the PHéI contribution records of
respondents means that entitlement to contributory benefits
cannot ba fully modelled.

Various trestments of the non-teke~up of means tested
benefits are possible. It is envisaged thet a simple treatment
will Ee used in the earliest work on the model e.g. randomly
assigning eligible households te teke-up or non~-take-up

categories wusing a probability.equal to the overall take-up

17




rate for the scheme, as is done in TAXMODD. Analysis of the
determinants of non?takauup { such as demagraphic
chargcteristics, and the emount of benefit entitlement) can be

incorporated as it becomes available.

(3) Specifying a Reformed Tex/Transfer Regime: The existing
tax/transfer regime is very complex, partly because it " has
been built wup by pilecemeal decisions over the years.

Specifying policy reforms will probably be somewhat simpler
than describing the existing system. Policy reforms which
continue the piecemeal trend usually involve only a small
number of changes to the system. More radical proposals, such
ag the Commission on Taxation’s Rsport on Direct Taxation,
ofteﬁ involve considerable simplificetions of the tax/benefit
structure end rules.

The Commission on Taxation identified those elements of
its proposals for income tax reform which could be put into
effect immediately. These "Phase I" proposals formed the basis

of the tax reforms recommended by the recent National Economic

and Social Council report on A Strategy for Development. The
cost, revenue and distributional implications of most of these
reforms could be modelled. (The data would nct, however, allow

a direct simulaticn of the Commission on Taxation’s expenditure"
tax proposals).

Analysis of the Commission on Social Welfare Report would

also be possible, It contains rather more detailed emendments
to existing schemes and fewsr simplifications than the
Commission on Taxation. However, most of its recommendations

can be analysed as changing parameters of the existing system.
For instance, the proposals to have a uniform basic paymaent, o

et of equivelence scales, and a 10% differentisl between

i




"benefit" and "essistance" payments cen be analysed in the same
framework as‘the existing system. S0 too coulq differentiasl
iﬁcreasas in rates of payment favouring the schemes with lower
rates, which was the path recommended by the NEGC.

The effects of changes in indirect taxes cannot be
analysed adequately with the data currently Eeing collected.
fhis might be possible at a later date, using data from the
1985 Household Budget Survey to estim?te expenditures oan
commodities with different tax rates for the households in the
ESRI sample.

(4) Net Revenue Effects and the Government Budget Constraint

As already outlined, there would seem to be & role for two
main types of simulation:

(i) an “unrestricted" simuletion, where the parametsrs of
the tex/transfer system are directly and exactly
spacified; the net revenue effect of the changes
would be paert of the output of this type of
simulation.

{(ii) simulations which are “restricted" in order to
.achieve a given net revenue effect. Revenue neutral
changes would be a special cese of this type of
simulation; a more topical example would be =
comparison of different ways of achieving a positive
net revenue of some target emount, by combinations of
changes to direct taxes and transfers.

The simplest woy of imposing the raquired'restriction is
to let one verieble (say the standard rate of tax, or the level
of perscnal allowances, or a multiplicative constant applying
to all social welfare payments).be determined as & residual. A
more satisfactory method would be to allow a user to definé the
balance of the residual financing packege e.g., specifying that
half of any shortfall be made up from the taxation side, and
half from the sociel welfare sidse.

Atkinson, Kinmg and Sutherland {19883), in their examination

of & tax credit scheme remark that “"the precise determination
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of the tex rate required to finance the scheme may be crucial
to its distributional d4mpact". It will be  important,
tﬁerefore, to ensure that the grossedQUp survey information

reflects the size and composition of the existing dincome tax

base, so that it will be possible to estimate the net revenue
effects of alternative reforms adeguately.

(8) Evaluation of the Reforms and Presentation of Results

The output of the modelling procedure is the full set of

predicted cash or ‘second round’ effects on households of
changes 1in tax/transfer policies, This dis an gxcellent
information base on which to assess policy effects, but one

must decide on a range of tables to summerise the information
for presentation to policy-makers, other researchers and the
public. Some of the measures used by the ESRC and IFS
researchers are outlined below;,

a>» overall summary statistics on the distribution of net
incomes wunder the alternative policies e.g. Lorenz
curves; - :

b> overall summary statistics on the distribution of
gains and losses;

c> distribution of gains and losses for households with
pre-specified cherscteristics e.g., the number who
gain/lose and average gain/loss for each decile of
the income distribution, incomse rengse, tenure group,
household composition type, stage of the Ffamily
cycle, or class;

d>» profiles of those with different ranges of gein and
loss, in terms of their individual and household
characteristics e.g., average income of those who
gain more than £2 per week, £0 to £2 per week, lose
ED0 to £2 per week, or lose L2 per week or more. This
helps to answer the guestion "What distinguishes the
gainers from the losers?" TAXMOD also includes an
option for a full listing of cases with vary large
gains or losses;

g> a graphic illustraticn of the distribution of gains
and losses within income groups can be given. King
(1983b) graphs the 10th, 50th and 90th percentiles of
gain as well as the mean gain for esach decile of
incame; both the spread and the averege gain cen be
seen quite clearly. A gimilar picture of the mean
gain and the distribution of gains could be drawn for
other prespecified groups;

> an explicit social welfare Ffunction approach prov1des
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another alternative, which will be easier to
implement after some work on behevioural responses
has provided estimeted utility functions. The use of
poverty dindices can be regarded as an important
spaecial case of this aspproach, where all those above
the poverty line receive zere weight in the social
welfare function. Jt will be possible to build in
the informaticn necessary to compute summary measures
of poverty for various income poverty lines and adult
equivalence scales so that the effects of policy
changes on these summary messures of poverty can be
calculated. Some choice could be given to users in
the specification of the poverty line, and, as in
TAXMOD, in the specification of equivalence scalas;

g> effects on marginel taex reates for hushands and wives:
again this c¢an be done for pre-specified groups, or
the characteristics of those whose tax retes change
by similar ranges can be examineq. Several concepts
of marginal tax rate may be of interest, ranging from
the rates on an hour’s extre work by each spouse, to
the rate faced by a married woman taking up a paid
Job;

h> TAXMOD also has an option to gelculate the effect of
a reform on a hypothetical family specified by the

user. This may be useful from several points of
view, It 1is more flexible than the Budget or DHES
tables, which calculate the effects of pre-specified
policy changes for a pre-specified and restricted
range of family types. It can esteblish e link
between the wusual Budget tables approach and the
fuller analysis which the model maekes possible. It
can also haelp users to understend the consequences of
raforms which they specify. It may show that a
reform which hasg exactly the intended consequences
for the type of family din which the wuser is
interested may have undesired or unintended

consequences for other families.

5. Allawing for Behaviocural Responses

Behavioural responses may have major implications for the
distributional —'an¢ revenue -~ effects of many policy changes;
indeed poilicy reforms are frequently designed with the
intention of producing precisely such raspdnses. To estimate
the relétionships involved and incorporate them in a
tex/transfer model is, ~however, & major task, and is by its
.natute somathing ‘of an iterative ~ process. Behavioural
rasponses con be used simply to improﬁe positive predictions of

the effects of reforms and the méney gains/losses they produca.
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They can also provide the basis for estimates of welfare pgains
and losses, which may be measured in a money metric, in the
manner of the TRAP model.

The behavioural responses which will be relevent will vary

depaending on the precise area being analysed. In the context
of the income-tax and social seourﬁty systems £he most obvious‘
area of importance is labour supply, but clearly the model
could also focus on other aress. It could be used to look at
changes 1in the tax treatment of housing, for example, whefa
housing demaﬁd responses become relevant and labour supply less
so. Here we will concentrate on labour supply and the issues to
which it gives rise.

A very substantiael literature enalysing the determinants
of labour supply at the individual (rather than aggregate)
level bhes developed in recent yesars, as micro-data on
individuals and femilies became more widely available.
Beginning with simple linear models, this research has now
reached a high level ©of theoretical and econometric
sophistication. (For general reviews of this literature, see
for example, Hausman (1985}, Killingsworth (1983)). Increasing
attention has been paid to issues such as;

(a) the non-linearities and non-convexities introduced
into the budget constraint facing individuals by the
way Lthe tax and social security sysﬁems vperate,

(b)) the interrelatidnships between the labour supply

decisions af different family members.

(c) the .quantity constraints which may restrict

individuals’ options about labour supply - many Jobs
offer a <choice only bethen working 40 hours a week

or not at all, for example - on which the Btirling
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project in the UK have concentrated (see Brown et
al_(1986));

{d) the import;nce of fixed c¢osts to working, mosf
obViouély travel costs but.also such possibilities
a8 chiid minding expenses influencing married women
or single parents’ décisions;

(e} the Joint determination of labour supply and
commodity demands, examined by Atkinson and Stern
(1980) and Blundell apd Walker (1982};

(f) intertemporal aspects of labour supply, teking into
‘account such elements as the influence of prospective
future earnings on current labour supply and
life-cycle considerations generally {see, for
example, Blundell and "Walker (1986)).

As was made clear in our esarlier discussions of UK models,
progress in incorparating such complex behavioursal
relationships dinto ean cperational model of the tax/benefit
system has been rather patchy. It is also the cass that there
"is little previous research based on Irish data on which to
build, since suitable cross-section data has not been
available. This means that the specification and estimaetion of
lebour supply relationships using the data generated by the
ESRI . survey, itself obviouély a major resesarch effort, will
have to be undertaken. The éata will, haowever, permit a variety
of interesting approaches., Relatively little expenditure dota
is being gathered, but a variety of information on items such
as perceived quantity constraints (through aveilability of
extra hours or second jobs), the marginal wage rate for those
wh6 can work extra hours, travel to work and other costs, as

well as detailed information on current &nd usual hours and pay
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of each household member is included.
In practice, there may be a trade-off between theoretical
elaboration, theary consisfenéy and the coverage of the model.

Elaborate models may be developed sapplying only to particular

sub-groups, such as married women with working husbands in
single tax-unit households. Alse, the more elaborate the
theoretical mode,- the more likely it is that the date will

violate the theoreticel restrictions: welfare gain cslculations
for these households will then be meaningless, while dropping
fhem from the sample leads to an unknown bias and narrows the
coversge of the model, reducing the policy relevance of the
analysis. As Hrown et al, point out, it 1s impossible to
incorporate' gsimultaneously all the refinements found in the
literature into one estimated model ; the combined data
réquirements would exceed what could bhe expected sven from a
survey, such ag that undertaken for the Stirling/Treasury
Project, specifically devoted to labour supply issues. .

Both hours worked and pérticipation decisions have to be
modelled, either separétaly or Jjointly. The dats being gathered
includes information for those not currently doing paid work on
whether they are currently seeking a job, and if not, explores
the reesons why, which should _heip in the modelling of
participation. The selection bias inherent in the analysis of
hours independently, conditional on perticipstion, argues for a
Joint analysi;, which would also have the adpantage af Eeing
mors suitable for incorporation into the tax/transfer model.
Joint analysis is necessarily more complex, however; GStern
(19663. emphasises the need for tractable and flexible
functicnal forms, and the importence of forms which allow, for

example, for the possibility that leisure 'is an inferior good
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at low levels of labour supply. In analysiﬁg hours  worked,
information will be available on actual hours worked last
waek/month, and wusual hours, with overtime identified, with
current and usual gross and net pay.. If extre hours of paid
work would be avallable in the main job or second job, then the
marginal wage reate for an extra hour is algo ssked. This
should eneble the actual budget constraint facing individuals
to be identified with more acocuracy than in the standard
approach, which relies on wage rates obtained by dividing
income by hours, assuming the same staﬁdard workweek and
overtime premia for all workers, and ignoriﬁg employer demand
constraints.

As ealready mentioned, labour supply is not the only
behavioural element which will be relevaent to the assessment of
the e&ffects of tax/benefit reforms. Depending on the policy
reforms involved, the responses of most interest could bg in
many other areas, e.g., responses in the housing market, or in
the wutilisation of publiec services such as health. It may,

thérefore, be necessary to develop other behavioural

relationships and introduce them into the model for particular

analyses. Lobour supply is the clear priority in this context,
however. A broader issue relates to the feedback effects which
behavioural changes induced by policy reforms may themselves
have o©on prices and . demand: labqur supply responses, for
example, may lead to changes in wage rates and unembloymént,
which could only be picked up in a full labour market model. It
is wunlikely that such effects could be incorporated directly
into & taex/benefit model based on individuals and- families,
though their likely magnitude could perheps be illustrated by

reference to such other work as may be available.
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6. Conclusion

The large-scale survey currently being carried out at the
EBRI will provide a household data base suitable for the
analysis of changes iﬁ the toax and transfer system. In order
to assess the impact of such changes, it ig necessary first to
modal the complex set of rules which makes up fhe tax/transfer
systam as they apply to these Hnusaholds. The first-round or
cash effects of actuasl or proposed chenges can then be
gxamined, with & wesalth of possible indicators of the
distributional dimplications aveilable. This would allow the
pclipy proposeals to be properly assessed in terms of the direct
affescts on different types of households, on different sections
of the distribution, and on the overall shape of the income
distribution. Buch =& modal could  be made available to
policy-makers andA 6thers for the enalysis of policy on an
on~going basgis. '
" Further development to.try to take acﬁount of behavioural
responses which may effact the impsct of policy changes wbuld
then be desirable. This onId be particularly relevent in the

area of labour supply, itself entailing @ substantial praogramme

of research baesed on the date being gathered in the survey.
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