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ABSTRACT
Some of the possible determinants of the changes observed in the welfare
caseloads have been analysed in this study. Our model attempts to explain
variations in the welfare caseloads on the basis of four different factors: macro
economic conditions, interactions with other income maintenance programmes,
changes in the programme’s parameters and changes in the demographic
structure. The model was tested by applying different time series techniques.
The data employed is of an administrative nature and covered the whole period
the Madrid programme has been in operation. The results show that institu
tional factors carry more weight than macroeconomic factors concerning
changes in the welfare caseloads. The results warn against the standardisation of
political decisions given that the effects vary considerably among the different
demographic groups.
JEL: I30, I38, C22.
Keywords: welfare, caseloads, cointegration.
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INTRODUCTION
The search for the determinants behind changes in welfare caseloads has become one of the most relevant questions when analysing anti-poverty pro
grammes. The traditional view asserting that welfare caseloads are essentially
the result of macroeconomic conditions has been seriously questioned in recent
years. A line of research emphasising the influence of other factors such as wel
fare reforms, interactions with other programmes and modifications in demo
graphic structure has grown in importance.
There are various reasons that make the effort of quantifying the main de
termining factors behind these changes interesting. The need to assess the di
rect effects of political decisions makes it necessary to differentiate between the
influence of reforms from the changes caused by fluctuations in the economic
cycle. If the main determinant turns out to be the implementation of structural
reforms that manage to reduce the welfare caseload due to an increase both in
the number of people entering the labour market and in the income of reci
pients, then it would be reasonable to expect that the effects of such policies
would continue in the long-term. If, on the other hand, the factors contributing
to a reduction in the caseload figures are mainly linked to the economic cycle,
then welfare reforms will probably have a short-term effect. Differentiating
among the various factors should also provide a greater capacity to predict the
possible budgetary implications of different alternative economic scenarios.
A growing body of theoretical and empirical work aimed at analysing the
determining factors behind changes in welfare caseloads has been carried out in
recent years. This has resulted in the incorporation of more complex and varied
hypotheses along with a refinement in analytical methods1. Most of these studies
concern countries as a whole, changes in a country’s different regions or states
or changes in a specific regions or state. The reasons for the expansion in this
literature include the importance these programmes have gained both quantita
tively and qualitatively, the size of the changes in welfare caseloads, the availa
bility of new panel and cross-section data, as well as the need to assess the re
forms made to these systems in the 1990s.
However, the little attention that has generally been paid to the statistical
properties of the series is striking. In some cases, this can limit the strength of
the relations established between the caseloads figures and the explicative varia
bles chosen. This study looks into the possibilities of applying alternative metho
dological approaches by examining the data on people receiving minimum income benefits in a Spanish region (Madrid). Its main innovations as compared to
The increase in the literature has lead to several studies synthesising the different ap
proaches and the empirical evidence. It is worth mentioning, Moffit (1992), Stapleton et al.
(1997), Mayer (2000), Bell (2001) and Blank (2001a), among others.

1
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other studies include the use of monthly data covering the whole period the
programme has been in operation, the introduction of a new explicative variable
summarizing the programme’s restrictiveness, the differentiation of the varia
bles’ effects by demographic groups and the use of cointegration techniques to
study the most significant statistical relationships.
More specifically, the study is structured as follows. The theoretical grounds
for the analysis are introduced in the first section. This is done through a review
of the possible relationships between the variable under study (the relative num
ber of welfare recipients) and its possible determining factors. In the following
section, the study’s reference data are reviewed and a primary descriptive analy
sis is made of the main variables used. An econometric specification of the theo
retical model based on the available data is put forward in the third section, along
with a review of the possibilities and limitations of the approach used, as well as
of the different alternative options. The main results obtained by the study are
presented in the fourth section. The study ends with a brief list of conclusions.

1. THEORETICAL FRAMEWORK
Any theoretical proposal to analyse changes in welfare caseloads should be
based on a combination of microeconomic and macroeconomic elements. The
caseload of an income maintenance programme for poor households (B) in a
specific area i can therefore be represented as a function of the number of eligi
ble households or individuals (E) and the possibility that the latter will decide to
participate or not, commonly known as take-up (K):
Bit = Eit * K it

The overall caseload of a welfare programme will therefore be the sum of
individual decisions taken on participating in the programme, which in turn will
depend on a given vector of exogenous variables such as employment opportu
nities or the programme’s eligibility requirements.
The economic theory behind welfare programme participation is grounded in
a basic discrete choice model2. Based on a maximising utility function, each indi
vidual will decide to take part (P) or not (NP) by assessing the different combi
nations of income and leisure associated to each decision. The utility function of
participating in a programme is determined by the characteristics of potential
recipients (Xt), the chances of obtaining income from the labour market (Wt),
the parameters of the programme itself (PPt) and other residual factors (Zt):
2

For a detailed discussion of the microeconomic theories on welfare take-up, see Strauss
(1977), Ashenfelter (1983), Cowell (1986), Moffitt (1992) and Duclos (1992).
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Ut (P ) = f(X t ,Wt ,PPt ,Z t ) − C

where C represents the costs of taking part in the programme (claiming costs,
time, stigma, etc.). Each individual or household will decide to participate if the
utility of receiving the welfare benefit is greater than that of remaining outside
the programme:
θt = Ut (P ) − Ut (NP )

If θt > 0, the decision will be to take part in the programme. Consequently,
the welfare caseload will increase supposing the number of eligible households
remains constant.
Under the assumption of constant take-up decisions we will use macroeco
nomic models on the determining factors for welfare caseloads that emphasise
the explicative capacity of exogenous variables associated to eligibility. In its
simplest version, a basic model is commonly accepted in which the number of
recipients at t is a function of the macroeconomic conditions (Lt), the welfare
programme’s parameters (PPt), a set of the population’s demographic charac
teristics (Dt) and interactions with other income maintenance programmes (Ot):
B t = f{L t ,PPt ,Dt ,O t }

This model has been widely used over the last decade due to the large
changes registered in the caseload figures for American welfare programmes. A
rapid rise in the figures was seen in the mid-1990s followed by a very drastic fall
in the following five years. The coincidence of an economic boom along with the
implementation of a historic welfare reform that included new initiatives de
signed to ease labour market participation and the imposition of stricter time
limits led to an increase in the number of studies dedicated to analysing the re
lationships proposed. Different hypotheses can be deduced from these, the
most relevant of which are centred on the four factors outlined below.
1.1. Macroeconomic Conditions
The most obvious determinant of welfare caseloads is the strength of the
economy. There are several reasons to link possible fluctuations in the size of
welfare programmes to the sequence of economic recessions and booms. The
main channels of influence are changes in the labour environment. When eco
nomic activity accelerates, the reduction in overall unemployment and the im
provement in the jobs held by the less skilled workers act to reduce the number
of new entries into welfare and leads to a higher number of exits. In periods of
recession, however, increases in unemployment have the opposite effect. The
relationship between unemployment and the caseloads will depend, in any case,
on the peculiarities of each labour market. Factors like the within-household
distribution of unemployment or a given labour market’s institutional factors
may alter the previous theoretical hypotheses.
—9—

The rate of unemployment is considered as the representative variable for
macroeconomic conditions in most of the models3. Time lags are introduced in
some studies to estimate its effects more accurately4. Current variations of
welfare caseloads can be the result not only of present changes but also of pre
vious macroeconomic shocks. This is due to the fact that there are factors that
can ease (delay) the transition to a situation of unemployment and the need to
rely on welfare programmes. For instance, households have savings in the short
term or can count on informal protection networks. Even in the absence of
these elements, there are also other possible factors to account for these time
lags, such as the time needed to search for information on the possibilities of
substituting income or to complete the paperwork needed to qualify for welfare
benefit entitlement5.
Some authors nevertheless question the validity of the unemployment rate as
the reference variable for the relationship between macroeconomic conditions
and welfare caseloads. Hoynes (2000) showed that increases in employment are
more important to explain the exits from and re-entries to these programmes
than changes in unemployment. Along similar lines, other authors use the diffe
rence between real and potential employment (CBO, 1993). Structural changes
in the earnings structure are considered in other studies and special emphasis is
placed on certain industries –services (Shroder, 1995), manufacturing (Crom
well, 1986) and trade (Barnow, 1988 and Garasky, 1990)– or more direct ear
nings indicators of less skilled workers. Blank (2001b) takes the earnings re
ceived by the first two deciles, while Bartik and Eberts (1999) consider relative
earnings of different educational levels6.
1.2. Programme’s Parameters
In the same way that the economic cycle can influence the evolution of wel
fare caseloads, reforms of these programmes’ main parameters can also play an
important role. Expansive reforms will have a positive effect on the caseload
3

In most cases, employment data from active population surveys is used. Only a small num
ber of studies use data on the registered unemployment. In some of these, the reason is due
to the regional and not national focus of the study (Barnow, 1988).
4
The lags in the studies reviewed range from a minimum of three months up to a maximum
of three years (CBO, 1993). It is common practice to consider lags equivalent to or less than
a year.
5
Most of the empirical studies confirm that a year’s lag on the unemployment rate has
greater explicative capacity than the current rate. However, Bartik and Eberts (1999) ob
tained a larger effect when lags were not introduced.
6
Other studies use the minimum wage. Turner (1999) shows that hypothetically higher mini
mum wage levels could increase the number of exits by 2.5 points. It is not clear, however,
what effects this could have on possible reductions in the demand for poorly qualified workers.
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figures by increasing the number of eligible individuals. On the other hand,
making benefits eligibility and duration conditions harsher can have the opposite
effect. These changes can therefore reinforce or offset the effects caused by
macroeconomic conditions. While a rise in unemployment leads to an increase
in the number of potential recipients, the imposition of stricter entitlement cri
teria concerning age, the number of children or possible labour-oriented obliga
tions may vary the total number of recipients.
One of the most important parameters is the duration of benefits. Imposing
stricter time limits automatically reduces the number of people eligible for these
schemes7. As the expiry date of a benefit approaches, recipients are forced to
make their job-search strategies more flexible. Increasing the amounts of bene
fits paid out produces the opposite effect. The higher the benefits are, the
greater the number of eligible individuals there will be. Some empirical studies
have tried to calculate this effect by taking the maximum benefits the different
kinds of households units can obtain in relation to their potential earnings.
However, the interaction of different tax rate scenarios and welfare programme
designs gives rise to budget lines that are difficult to specify. Although the use of
budget sets that are not strictly lineal is more and more common when tackling
the relation between these programmes and the labour-supply decision of con
sumer theory, the characterisation of these non-convex constraints is far from
adequate (Heckman, 1993).
An alternative to considering changes in specific parameters is the introduc
tion of a general indicative variable to represent the reforms implemented.
Some reforms may simultaneously promote greater coverage among the poor
and place more obligations on the recipients. The final balance regarding the
number of recipients could be negligible. One way of avoiding this possible
problem of interpretation is to use variables that summarise a programme’s res
trictiveness. The difficulties involved in finding such variable are, however, very
important. Some studies have used the political orientation of the party holding
a parliamentary majority (Blank 2001b). This choice is justified by the existence
of different political value judgements on welfare programmes. Negative value
judgements can be transmitted to the management of such programmes
through many different ways such as the introduction of more labour-oriented,
stricter anti-fraud controls and pre-determined behaviour among social wor
kers8. Other studies use a combination of government characteristics that theo
retically demonstrate better quality in the design of the reforms (Mead, 2001).
7

See Grogger (2000) Bloom y Pavetti (2001) and Moffitt and Pavetti (2000).
Measuring the effect of changes in the orientation of programmes regarding the behaviour
of social services professionals is very complex. One exception is Ellwood (1999), who esti
mated various indicators regarding “negative predisposition” of social workers produced by
reforms.

8
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The variable that best summarises a programme’s restrictiveness (expansive
ness) is budgetary allocation. If the budget allocation for these programmes is
reduced, it is probable that most of their parameters will also be altered, in
cluding more restrictive eligibility requirements, stricter means-testing to de
termine benefit entitlement and greater pressure applied on recipients (more
exhaustive controls on children education, hygiene requirements, training activi
ties, etc). Total expenditure must be normalised by another variable. The first
alternative that comes to mind is considering per recipient expenditure. The
main limit with this option is the specification problem resulting from the inclu
sion of an endogenous variable among the explicative factors. Another option is
considering the current flow of benefits applications. Although this solution may
produce some problems of multicollinearity due to possible relations with other
explicative factors, it avoids the problem mentioned above.
1.3. Demographic Factors
The application of discrete choice models to databases that include house
holds’ participation in anti-poverty programmes has allowed a series of socio
economic characteristics associated with households most likely to depend on
such benefits to be identified. Among these, several socio-demographic varia
bles stand out such as sex, household type or ethnicity. Comparative studies
have shown that in most OECD countries there are a greater number of
women than men participating in these programmes. These studies have also
revealed an important presence of single individuals and, most notably, a very
high presence of lone-parent households (Heikkilä et al., 2001). The sensitivity
of these groups to the economic cycle is considerably less than for the other
population groups. This means that an increase in the demographic weight of
these households will almost certainly lead to an increase in the number of wel
fare recipients if all the other factors remain constant. Many studies incorporate
this variable into their analyses either through direct estimates of the group’s
demographic weight or by means of approximations such as the number of ma
rriages or divorces9. Other variables that have been included in the models are
the size and age of the population10 and, as has been mentioned above, belon
ging to certain ethnic groups that are particularly prone to suffering higher
poverty rates.
9

Increases in this variable would limit the eligible population of those programmes basically
aimed at women with children. This is the case of the AFDC and TANF programmes in the
United States.
10
Age is a determining eligibility factor in some systems. Most social protection systems have
specific social protection schemes to protect against the risks brought about by old-age. The
ageing of the population receiving benefit could lead to a reduction in the number of eligible
individuals in the long-term.

— 12 —

Instituto de Estudios Fiscales

Some authors question the exogeneity of these variables11. Specialised mi
croeconomic theory allows working hours, decisions to form new households
and the number of children to be related with labour market conditions as well
as income maintenance programmes. Some models extend the analytical
framework to include not only the welfare caseload but also to the effect that
reforms of these programmes can have on the demographic variables which are
usually included as exogenous12. Studies on the effects of programme’s pa
rameters changes do not seem to confirm, however, the existence of a clear
causal relationship regarding family structure. This would validate the inclusion
of these variables in the usual lineal specifications of these models. Smith (1993)
applied cointegration techniques to discover that the presence of young children
was the main determining factor for the working and demographic behaviour of
families receiving these benefits and not the effects of the programmes them
selves. Other studies that used both cross-section data (Keane, 1995) as well as
time-series data (Hoffman and Duncan, 1995) also confirmed the absence of a
significant effect of these programmes on the formation of dependency chains as
well as changes in household structure.
1.4. Interaction with Other Programmes
There are other institutional factors apart from parameters changes that can
have an influence on welfare caseloads. These welfare programmes constitute a
last safety net as they cover households lacking alternative sources of income
that have used up their entitlement to other social programmes. Hence, a large
implicit or hidden demand for these programmes may exist that is not materia
lised in caseload figures due to the existence of other programmes that provide
greater and more wide-ranging coverage for specific poverty risks. There is a
specific line of research dedicated to studying the effects of the interactions
among the different welfare schemes13.
Such interactions can be of two kinds. The first occurs when the eligibility
requirements of a programme automatically guarantees entitlement to another
scheme. The expected relationship would be positive. A second interaction is
when entitlement to different kinds of welfare benefits is incompatible: eligibi
lity for programme B is only possible once entitlement to the benefits of pro
11

A synthesis of the problems posed by the acceptance of the hypothesis of the demo
graphic variables’ exogeneity can be found in Mayer (2000).
12
Schoeni and Blank (2000) analysed the effects of the latest reforms on changes in pro
gramme caseloads and family structures, while Moffit (1999) looked into the effects on em
ployment participation and women’s salaries.
13
See Blank (1989), Winkler (1991), Stapleton et. al. (1997), Moffitt and Wolfe (1992), and
Yellowitz (1995) for the United States and Fortin et al. (1999) for Canada.
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gramme A has been used up. This is generally the case in the various European
welfare systems in which entitlement to minimum income benefits is possible
only when the time limits for receiving a contributory benefit or specific
means-tested benefits have run its course. If these benefits’ capacity to provide
protection is reduced, then an increase in last resort caseloads is likely to be
produced. These interactions take on a special significance when there are
sub-national levels of government provinding each benefit. Along the lines of
the proposals put forward by asymmetric games models, the setting of benefits
at two distinct governmental levels could have different incentives so that this
complementary relationship is deliberately intensified in order to transfer wel
fare recipients from one level to another. This is particularly true in contexts
characterised by budgetary restrictions at one of the two levels of govern
ment14.
1.5. The "Time Factor"
The last a priori determinant for changes in the welfare caseloads is the time
factor. There are different matters related to time that can both affect the varia
bles mentioned above as well as give rise to new hypotheses. Time effects are
frequently found in the econometric implementation of these models. These
attempt to reflect the effects caused by variables that may have been left out of
the model. In some cases, their inclusion means increasing the explicative ca
pacity of the models in addition to producing some changes in the statistical sig
nificativity of the variables on the economic cycle and programmes changes.
Another question regarding time is the possibility of a seasonal component in
the evolution of the series. This is relevant because the data used in most stu
dies is of an administrative nature. If the pertinent adjustments are not intro
duced, the results could be affected by statistical biases (Barnow, 1988). Most of
the panel data studies use annual or quarterly data. Nonetheless, Ziliak et. al.
(2000) used monthly data obtaining much more significant effects for the cycle
than most of the other studies. The use of annual instead of quarterly data can
cause an ‘aggregation bias’ if it leads to a loss of information on the variations
that can be detected on a monthly basis.
In any case, the main implication of considering the time factor to interpret
changes in welfare caseloads lies in the possibility that the dynamics of the pro
14

The possibilities of inter-jurisdictional asymmetric games has received increasing attention.
Shroder (1995) results did not confirm the hypothesis, while Figlio et al (1998) nuanced it.
Other studies reveal that there is a positive effect between the growth in welfare expenditure
in a specific area and neighbouring areas (Case, Hines and Rosen, 1993, and Baicker, 2000). In
the most complete synthesis to date Brueckner (1998) finds more arguments to confirm the
hypothesis than those used to reject it.
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grammes could lead to the existence of a duration-effect that would limit the
possible influence of the factors reviewed. Some authors have developed auto
regressive dynamic models that incorporate a lagged endogenous variable (Bar
tik and Eberts, 1999; Figlio and Ziliak, 1999; Ziliak et al., 2000; and Klerman and
Haider, 2000). These aim to capture possible factors that could have an influen
ce on the welfare caseload figures for extended periods of time. Additionally,
evidence exists of a possible transmission of behaviour patterns from generation
to generation that could facilitate benefiting from the programmes. If the corre
lation between the historical participation of parents and children reflecting be
havioural ties is not spurious, the factors that led previous generations to
participate in programmes of this sort could lead to future generations continuing
to depend on such welfare benefits15.

2. DATA
2.1. The IMI Programme
The data used in this study correspond to the minimum income programme
implemented by one of the Spanish regions (Madrid), known as IMI. This is a
welfare programme that attempts to incorporate active components to tradi
tional cash benefits and is in keeping with the reforms developed in most
European countries. More specifically, the programme attempts to provide
general coverage to situations of poverty through two complementary strate
gies that are inter-linked. On the one hand, it aims to provide a basic level of
economic protection and, on the other, it endeavours to carry out measures
to favour the socio-economic integration of individuals and households finding
themselves in situations of social exclusion. The IMI’s entitlement conditions
are similar to those of other minimum income programmes. The most impor
tant of these are the existence of age limits and the obligation of having used
up entitlement to other income maintenance programmes. The first criterion
means that only individuals over twenty-five years of age (except those with
children) can qualify for the programme. The second criterion means that it is
particularly important to consider other schemes, such as unemployment
benefits, in the analysis.
Although the programme began in the last quarter of 1990, it did not reach a
significant size until the following year. The data available from January 1991 up
15

Pepper (200) found childhood was a key factor explaining both adult participation as well
as future spells duration. Gottschalk’s (1996) results reveal intergenerational correlation of
welfare dependency is not spurious, with significant differences among demographic groups.
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the last few months of 2001 are used for the purposes of this study. This data
consists of administrative entries included in the database provided by the Re
gional Social Services Department. The two main advantages of using this data
are its exhaustiveness, because it gathers information on all the households that
took part in the programme, and the availability of monthly data, which avoids
the possible problem of time aggregation biases.
Graph 1
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Graph 1 shows the evolution of the programme’s caseloads. Figures are pre
sented as a percentage of the population over twenty-five years of age due to
the fact that this was the age limit set as one of the programme’s entitlement
conditions. Data from the Labour Force Survey (EPA) were used to arrive at
this percentage. The most outstanding feature of the figures’ evolution is the
presence of very distinct sub-periods. In the initial development phase, the pro
gramme’s caseloads rose sharply until the beginning of 1993. From that mo
ment on up to the last quarter of 1996, there were no large changes after a
moderate fall was registered, although some discontinuities can be observed.
From then to the end of 1998, a growing trend can once again be observed and
the caseloads reached their peak. The process has been inverted in recent
years with a sharp fall.
2.2. Choice of Variables
Four determining factors were chosen in keeping with the review outlined in
the preceding section, namely macroeconomic conditions, changes in the pro
— 16 —
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gramme’s basic parameters, interaction with other income maintenance pro
grammes and changes in household structure. The monthly unemployment rate
was the variable chosen to represent macroeconomic conditions. Data on the
unemployed gathered at the National Institute of Employment’s (INEM) offices
allow the evolution of registered unemployment to be followed on a monthly
basis. Quarterly data on the active population from the EPA was used to ex
press unemployment in percentage terms. This approach is limited due to the
existence of well-known inconsistencies in the notions of employment and
unemployment used in each of these sources. In order to avoid misleading in
ferences we’ll check the model using also quarterly unemployment rates from
EPA. The available data shows that there are two clearly differentiated periods
(Graph 2a). Unemployment rose sharply until mid-1994 due to a dramatic fall in
the economic activity. The trend then changed and there was a sharp fall in the
unemployment rate, which reached its lowest level at the end of the period un
der study.
In the case of the IMI, interaction with other programmes may have an impor
tant explicative capacity for the programme’s caseloads. If restrictive reforms
limiting entitlement to unemployment protection are introduced, an increase in
the IMI caseloads is likely to happen. From this viewpoint, the key variable is the
coverage rate of unemployment benefit (percentage of the registered unem
ployed at INEM offices receiving unemployment benefit). Important changes in
this rate were seen during the period under consideration (Graph 2b). An ex
pansive phase can be observed from the beginning of the period under study
that lasted until the third quarter of 1992. The following phase lasted until the
first quarter of 1998 and was marked by the implementation of restrictive re
forms such as the shortening of time limits and stricter requirements regarding
previous contributions. Since then, the trend has once again been upward, al
though moderately so.
A single variable representing the programme’s restrictiveness was chosen
to represent changes in the programme’s parameters. The IMI’s development
has been conditioned by insufficient resource allocations limiting the entry of
new recipients. This also affected the process of accepting new applications
and in some years led to a freeze in the benefits levels. The budgetary cons
traints also influenced the behaviour of professionals working in the social
service’s centres and led to tighter verification procedures and greater inflexi
bility when applying criteria for earnings disregard. In other phases, however,
budgetary allocations were increased, which produced an increase in the num
ber of recipients. It is for these reasons that total expenditure in relation to the
number of new applications was chosen for consideration to measure the pro
gramme’s restrictiveness.
— 17 —
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UNEMPLOYMENT RATE (moving averages - order 12)
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Graph 2b
UNEMPLOYMENT COVERATE RATE (moving averages - order 12)
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Graph 2c
EXPENDITURE / APPLICATIONS (moving averages - order 12)
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The evolution of this variable is much more irregular than that of the unem
ployment and coverage rates due to the fluctuations in the flow of new applica
tions. Nonetheless, as in the cases mentioned above, smoothing the series
enables different phases of change to be observed (Graph 2c). Important increases in this variable can be detected until 1993. A sharp fall was registered in
the months immediately following this date and the figures levelled off between
1994 and 1998. From 1998 up to the end of the period under study, a slight and
sustained rise can be observed.
The last group of variables included in the analysis are the demographic varia
bles. An examination of the administrative data shows the existence of very
varied groups. Almost 40% of households receiving this benefit are lone-parent
households and 30% are single individuals, while couples with children make up
only 10% of the total (Graph 3). Less sensitivity to changes in the economic
conditions is to be expected for the first two kinds of households than for cou
ples with children, as the latter tend to be affected by situations of temporary
poverty due to a lack of household income or short-term unemployment.
Graph 3
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However, periodic data on the regional household structure does not exist.
This prevents the demographic weight of some of these groups from being in
cluded as possible explanatory variables. The importance of the factors pointed
out above suggests however the importance of including such variables in the
estimation by means of alternative procedures. The basic model was estimated
for the different groups including an assessment of the possible differences in
the coefficients and in the overall adjustment for each group.
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As was mentioned previously, a possible problem for the analysis lies in the
seasonal variations that may be produced by the series’ monthly nature. Graphs
of the series seem to point towards an absence of seasonal periods. Various
tests and the use of periodgrams have allowed us to corroborate this impres
sion. All the observed amplitudes correspond to frequencies whose inverses
(possible periods) last longer than 12 months. Hence, the conclusion can be
reached that there are very long cycles and not seasonal cycles. Neither have
significant coefficients for long lags been obtained when calculating simple and
partial autocorrelation functions for the series. This result supports the one
mentioned previously, and the representation of annual sub-series points to
wards the same direction. We can therefore conclude that the absence of sea
sonality is clear whatever testing method is employed.

3. MODEL SPECIFICATION AND METHODOLOGICAL
3. DECISIONS
The starting point of the model to be estimated is a basic lineal function such as:
B t = f{Pt ,C t ,PPt ,D t }

where Bt represents the ratio between the IMI’s recipients and the population
over twenty-five years of age in the Madrid Region. Ct is the coverage rate of
unemployment benefits expressed as a ratio between the recipients of these
benefits over registered unemployment. Pt is the unemployment rate, which is
measured as a ratio of registered unemployment over the labour force. G re
presents changes in the programme’s restrictiveness, summarised by means of a
ratio between total expenditure and the number of applications. Dt represents
demographic factors. The specification of this relation is typical of a linear func
tion for a set of explicative variables and a random error. It can be implemented
by OLS always when the series’ random properties, which will be discussed
below, are complied with:
Ln(B ) = α + βLn(C) + γLn(P ) + δLn(G) + µ

(1)

The model has been considered in logarithms to avoid the problem of a lack
of stationarity in the variance. In addition, this allows the coefficients to be in
terpreted as elasticities. Concerning the data, monthly series of 130 values were
considered covering the period between January 1991 and September 2001.
The absence of demographic factors in the equation is due to a lack of monthly
information on changes in household structure. An alternative means of incor
porating these factors consists of calculating the same general model for the
different kinds of households.
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To avoid a possible problem of spurious association, the series’ stationarity
properties were analysed before implementing the model. The aim was to avoid
estimating a static regression among economic series affected by common
trends, which could lead to the detection of a high overall adjustment in the
short-term, without there really being a cause-effect relationship in the long
term. This problem frequently occurs when a model’s variables are not stationa
ry. The Augmented Dickey-Fuller (1976) and Phillips-Perron (1998) stationarity
tests were used to confirm this.
It seems necessary to verify if the four series are cointegrated and if the rela
tionships among the variables are of long-term equilibrium if the stationarity
tests are passed. The Phillips-Ouiliaris (1990) and Johansen (1988) tests were
used to this end. The possibility of there being cointegration among the model’s
variables is analysed by means of an error correction mechanism (ECM) that
correctly represents the dynamic behaviour of the series. As is well known, the
error correction model expresses the change present in the dependent variable
as a lineal function of the changes in the explicative variables and an error co
rrection (EC) term, represented as the initial model with one lag. Once such an
adjustment is carried out, there are sufficient elements to assess the model’s
long-term validity. Following Engle and Granger (1987), the error correction
mechanism was considered as:
DLn(B ) = α1 + α 2DLn(C) + α 3DLn(P ) + α 4DLn(G) +
+ δ1[Ln(B ) − β Ln(C) − γLn(P ) − δLn(G)] + e

(2)

where the term [Ln(B) – βLn(C) – γLn(P) – δLn(G)] represents the error
correction rule and the first differences of the model’s terms are its short-term
deviations. Following a two-step estimation procedure, once the cointegration
regression of the static model expressed in (1) was estimated, the second step
involved using the residuals resulting ( µ̂ t ) to estimate the error correction
model coefficients by means of the regression:
DLn(B )t = α1 + α 2DLn(C)t + α 3DLn(P )t + α 4DLn(G)t + δµˆ t−1 + Vt

(3)

Apart from estimating the basic model shown in (1), different sensitivity tests
and alternative models were conducted. For the first of these two objectives
the model was implemented with moving averages of order 12, variation rates
and quarterly data (including unemployment rates from EPA). Different options
were set out as alternative specifications. The first was the possibility that there
might be interactions between unemployment benefits coverage and unem
ployment rates. The relevant variable in this case is the percentage of unem
ployed individuals that do not receive any kind of welfare benefits:
U*t = (1− Ct )Pt
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Its inclusion in the basic model would give a simpler specification than (1):

( )

Ln(B ) = α + βLn U* + γLn(G) + µ

(4)

A second alternative includes the use of time dummies in an attempt to cap
ture the specific effect of some of the reforms made to the programme’s pa
rameters during the period under study. More specifically, two variables were
added to the model. These tried to estimate the effect caused by the imple
mentation of new rules in 1993 to make the programme more accessible for the
homeless and the updating of benefits made in 1999:
Ln(B ) = α + βLn(C) + γLn(P ) + δLn(G) + π + µ

(5)

where π is a dichotomic value that takes on the value of 1 in the relevant year
and 0 during the rest of the period.
Lastly, different models were also implemented in order to add a dynamic
dimension to the basic model. On the one hand, a lagged endogenous variable
was added to the explanatory variables. The aim was to assess both the signifi
cance caused by the omission of relevant variables as calculating the importance
of the duration-effect that could lead to the chronification of the programme
dependency situations. On the other, different unemployment rate lags were
incorporated to the basic model in an effort to reflect the possible existence of a
delay between the moment a household enters into a situation of unemploy
ment and the date applications are submitted. The general formula for the new
specification is:
Ln(B )t = α +

J

∑ ρ j Ln(B)t− j + βLn(C)t + γLn(U)t +
j=1

+

K

(6)

∑ ηk Ln(U)t −k + δLn(G)t + µ t

k =1

where j y k represent the lags of the endogeneous variable and the unemploy
ment rate, while ρj y ηk represent the respective coefficients of these variables.
This model was estimated by Generalized least-squares (GLS) and the auto
correlation was corrected by means of the Cochrane-Orcutt Method.

4. RESULTS
4.1. Stationarity and Order of Integration Analysis
Examining the stationarity and the order of integration of the four variables is
a previous step to analysing the effects of unemployment, unemployment cove
rage and the programme’s restrictiveness over the welfare caseloads. Hence,
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each variable was tested with the Augmented Dickey-Fuller (ADF) and PhillipsPerron (PP) unit root tests. We consider one lag because there were no residual
autocorrelation problems in the adjustments. Considering a single lag in the
variables is perfectly consistent with the fact that the four series can be mode
lled by means of an autoregressive process of order one AR(1), according to the
Box and Jenkins methodology used to analyse time series. This is due to the re
sults of the simple and partial autocorrelation functions calculated for the sea
sonality analysis16.
The results obtained for the Phillips-Perron test for the initial series in loga
rithms for integration of order zero (stationarity) allow the null hypothesis to be
accepted with a confidence level of 99% (Table 1). Obtaining statistics below
the critical level for time series without a constant and trend enables the four
variables to be considered as nonstationary. The results of the integration of or
der one tests –stationarity in the series in first differences– exhibit an opposite
result. All the statistics obtained are 99% significant with a constant, without a
constant, and with a constant and trend. This allows the alternative hypothesis
of integration of order one for the four series to be accepted.
Table 1
UNIT ROOT TESTS
PP1

( )

ADF2

Z(t αK )

Z t α*

Z(t α~ )

τ

τµ

ττ

Levels
Ln(B)
Ln(C)
Ln(U)
Ln(G)

1–1.22***
1–0.39***
1–1.04***
1–0.37***

1–5.99***
1–1.38***
1–0.20***
1–9.33***

1–5.50***
1–1.80***
1–1.43***
1–9.80***

–0.69***
–0.34***
–0.92***
–0.19***

–5.87***
–1.60***
–0.22***
–3.95***

–5.71***
–2.14***
–1.57***
–3.97***

Differences
Ln(B)
Ln(C)
Ln(U)
Ln(G)

1–13.5***
1–8.47***
1–7.12***
–27.11***

1–13.2***
1–8.43***
1–7.18***
–27.11***

1–12.8***
1–8.38***
1–7.37***
–27.11***

–10.3***
–8.63***
–6.42***
–7.07***

–10.2***
–8.59***
–6.48***
–6.99***

–9.89***
–8.55***
–6.76***
–6.98***

(*), (**), (***) denote significance at the 10%, 5% and 1%, respectively.
1

( )

Z(t αK ), Z t α* and Z(t α~ ) correspond to the Phillips-Perron statistics without a constant,

with a constant, and with a constant and trend, respectively.
2
τ , τµ y ττ correspond to the Augmented Dickey-Fuller statistics without a constant,
with a constant, and with a constant and trend, respectively.
16

There is a monotically decreasing autocorrelation function and clear significativity only in
the first coefficient of the partial autocorrelation function.
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The results remain robust when the series’ stationarity was tested with the
alternative Augmented Dickey-Fuller test. None of the series at levels without a
constant was stationary, as forecasted by the Phillips-Perron statistics. In first
differences, the test again obtained results like the PP test with statistics having a
significativity of 99% in all cases. To sum up, the four series in logarithms are
integrated of order one, I(1), and are not integrated of order zero, I(0). This
enables the static regression of the basic model to be estimated, hence avoiding
the problem that the welfare caseloads, the coverage rate, the unemployment
rate and the restrictiveness indicator are affected by common trends. The likeli
hood therefore exists that the calculated relationship is valid for more than just
the short-term.
4.2. Cointegration Analysis and Model Estimation
Given that the four series included in the model are integrated of the same
order, the cointegration analysis allows to detect if it is possible to obtain correct
estimations that are free of spurious results for the parameters that define the
relations among the series in both the short as well as the long-term. Different
tests were implemented to verify if the series are cointegrated. The statistics of
the Phillips-Ouiliaris Test (1990) are much lower than the critical values. This
indicates that the null hypothesis of non-integration of the variables is rejected at
the 95%. Hence, we face a model with cointegrated variables. This implies that
the relationship among the variables is of long-term equilibrium. The Johansen
(1998) cointegration tests also confirmed the existence of cointegration.
Table 2
RESULTS OF THE BASIC MODEL
Basic Model

Sensitivity Analysis
Moving Averages

Variation Rates

Quarterly Data

Constant

–4,598***
(–10,2)1

–4,922***
(–9,64)

–0,028***
(–1,19)

–5,771***
(–8,48)

Ln(C)

–0,265***
(–2,72)

–0,331***
(–7,60)

–0,054***
(–0,28)

–0,272***
(–2,01)

Ln(P)

0,125***
(1,92)

0,118***
(3,06)

0,299***
(17,5)

0,190***
(2,74)

Ln(G)

0,202***
(7,74)

0,224***
(7,43)

0,311***
(1,82)

0,272***
(6,25)

32,5

49,7

73,5

47,9

Adjusted R2
1

T-statistics brackets.
( ), (**), (***) denote significance at the 10%, 5% and 1%, respectively.
*
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The static model is consequently valid in order to analyse the relationship
among the variables under study both in the short as well as the long-term. If
the model is estimated by OLS, an acceptable level of adjustment is obtained
(Table 2). Although the value of the adjusted R-square is not very high, the joint
significativity of the model’s parameters is above 99%, while the exogenous
variables Ln(C) y Ln(G) are significant at the 99% and Ln(P) is significant at the
95%. Furthermore, the residuals standard error shows good capacity to fore
cast. The only doubts that arise are grounded in the possibility of serial autoco
rrelation in the residuals, which nevertheless disappears because a reasonably
random structure appears in its graphic representation. This is confirmed by
other tests such as the signed rank test. Another problem that could arise is
multicollinearity due to the data structure and the nature of the variables cho
sen. However, this is not confirmed as is seemingly evidenced by the resulting
condition indices. For their part, the autocorrelation function coefficients esti
mated for the residuals reveal the presence of homoscedastic residuals, thus
avoiding a possible heteroscedasticity problem. The adjusted model also passes
the sphericity tests easily, indicating that it is generally a compact model with
very consistent parameters.
The coefficients’ values and signs allow a response to be given to some of the
questions raised in the theoretical review outlined above. Institutional factors
seem to have greater weight than macroeconomic factors as determinants of
changes in the programme’s caseloads. However, the results show that the
elasticity of the caseloads to the unemployment rate is positive. An increase of
1% in the unemployment rate could increase the caseloads by 0.125% points.
In quantitative terms this is a less relevant factor than changes in the coverage
rate or in the programme’s restrictiveness. Hence, the behaviour of the figures
is far from obeying the fluctuations of the economic cycle. Without minimising
the importance of macroeconomic factors, we can affirm, however, that most
of the changes can be attributed to the actions taken by policy-makers either
through rule changes in social protection schemes prior to the general welfare
assistance programmes or through the imposition of a more expansive or res
trictive stance concerning the development of these programmes.
In any case, it is worth posing the questions of whether these results are
compatible in the long-term and if they are robust in the face of possible changes
in the definition of the series. An error correction model following Engle and
Granger’s (1987) proposal was implemented in order to answer the first of these
questions. The result of the correction model adjustment is as follows:
DLn(B )t = 0,01 + 0,03 * DLn(C)t − 0,05 * DLn(P )t + 0,04 * DLn(G)t − 0,37 * µ̂ t−1 + Vt

where µ̂ t−1represents the error correction mechanism. Hence the deviation
adjustments given for the error correction mechanism’s coefficient is 37%, an
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acceptable result similar to that of other studies. At the same time, the effects
caused on equilibrium by the transition from short to long-term are not very
influential given that the variables affecting the variation in the error correction
model exhibit very low coefficient values.
Concerning the sensitivity analysis, Table 2 adds the results by taking the se
ries with moving averages of order 12, growth rates and quarterly unemploy
ment rates from the Labour Force Survey. The first and latter of these models
show a very similar adjustment to the one initially carried out with the series
without smoothing, as is shown by the small differences in the elasticities calcu
lated. In this case, the model’s overall significativity as well as that of each pa
rameter are greater than 99%, while the increase in the percentage of total
variance explained by the model increases by up to 50%. Greater variations
arise when the series in growth rates are analysed because the variables lose
their significativity, particularly the coverage rate, which ceases to be significant.
4.3. Alternative Models
The limits to improving the model’s explicative capacity set out above invite
to consider alternative specifications that incorporate some of the proposals re
viewed in previous sections. As was mentioned previously, some of the most
relevant of these are adopting a dynamic perspective by considering a potential
duration-effect, the introduction of lags in economic conditions, the possibility
of there being interactions between unemployment and unemployment covera
ge, and the possible influence specific welfare reforms may have exercised on
some of the programme’s parameters.
An attempt has been made to analyse the first of these factors by a dynamic
model that includes the dependent variable with one-period lag among the ex
planatory variables. The model was estimated by GLS once the autocorrelation
was corrected through the Cochrane-Orcutt method. The overall adjustment of
this specification seems to be acceptable with a statistically significant relation
ship (99%) and a high capacity to explain total variability. Nonetheless, as in
other studies that use a similar dynamic specification (Ziliak et. al., 2000), the
coefficients of the basic model’s variables are noticeably reduced. and significa
tivity is lost in most cases.
The inclusion of the lagged dependant variable would therefore indicate the
likely relevance of possible previous economic shocks. The existence of a dura
tion effect would explain the chronification of a relevant segment of households
receiving benefits with a less pronounced sensitivity to changes in the variables
chosen. These results therefore indicate that other variables may exist that
could help to explain variations in the caseloads. An attempt has also been made
to incorporate different time lags to the unemployment rate. The idea was to
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verify the importance of the possible delay between a household entering into a
situation of unemployment and the start of taking steps to participate in the
programme. All the estimated specifications have shown the inconsistency of
the various models, which cease to be significant and have high levels of auto
correlation. Neither does the GLS estimation once autocorrelation is corrected
provide better results than the basic model. On the contrary, its results are
confirmed when the interaction between the unemployment rate and the cove
rage rate.
Table 3
RESULTS OF ALTERNATIVE MODELS
Dynamic Model
(MCG)

Model with
Interactions

Model with
Time Dummies

Constant

–0.545***
(–5.17)1

–4.282***
(–11.4)

–4.670***
(–10.4)

Ln (B)t-1

0.707***
(18.0)

Ln (C)

0.055***
(–2.00)

–0.311***
(–2.71)

Ln (P)

–0.001***
(–0.05)

0.141***
(2.05)
0.11***
(2.46)

Ln [(1 – C)U]
Ln (G)

–0.008***
(1.70)

0.200***
(7.75)

0.201***
(1.24)

π1993

0.072***
(1.24)

π1999

0.083***
(1.60)

R2 adjusted

75.2

31.2

33.8

1

T-statistics.
( ), (**), (***) denote significance at the 10%, 5% and 1%, respectively.
*

The last alternative analysed was the possibility that some specific legislative
changes may have had significant effect on the caseloads (implementation of ini
tiatives to make it more accessible for the homeless in 1993 and updating of
benefits in 1999). The results do not change the picture derived from the basic
model’s adjustment. The elasticities of the three explicative variables were
maintained and the time dummies did not turn out to be significant.
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4.4. Results by Household Types
Some of the problems observed in explaining changes in the caseloads are
due to the difficulties that arise when verifying aggregated relationships. Popula
tion participating in anti-poverty programmes is far from uniform. This points
towards the possibility of there being generalisations and, more importantly,
policies standardisation. The socio-economic category that most contributes to
differentiating recipients is household type. The descriptive analysis outlined in
the previous sections bears out the existence of well-delimited groups, such as
lone-parent households, single households, couples with children and other
kinds of households.
The sensitivity of each one of these groups to the economic cycle should a
priori be different. A large proportion of lone-parent households participating in
these programmes are headed by women facing considerable obstacles when
entering the labour market. Concerning single households, the available data
tend to point towards the accumulation of social problems that make their entry
into the labour market difficult. These problems also hinder such individuals
from reaching a state of personal self-sufficiency. Both of these groups are
therefore more likely to suffer the effects of institutional factors than the conse
quences of unemployment. Couples with children find themselves in a different
situation. Their entry into the programme tends usually to be a transitory situa
tion waiting for better possibilities of re-entering the labour market.
Table 4
RESULTS OF THE BASIC MODEL BY HOUSEHOLD TYPES
Lone-Parent
Households

Single
Households

Couples with
Children

Other
Households

Constant

–9.183***
(–22.4)1

Ln(C)

0.010***
(0.11)

–11.18***
(–17.3)
–0.817***
(–5.86)

–12.25***
(–25.0)
–0.106***
(–0.99)

–11.58***
(–24.7)
–0.235***
(–2.33)

Ln(P)

–0.066***
(–1.12)

–0.072***
(–0.77)

0.778***
(11.0)

0.351***
(5.208)

Ln(G)

0.174***
(7.37)

0.265***
(7.12)

0.188***
(6.65)

0.204***
(7.57)

36.0

42.2

49.85

32.3

R2 adjusted
1

T-statistics.
( ), (**), (***) denote significance at the 10%, 5% and 1%, respectively.
*

The results for each kind of household confirm the hypotheses mentioned
above. The effects of unemployment on lone-parent households are practically
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nil and are not significant. The main determining factor for increases in the
number of recipients is the implementation of greater or laxer degrees of res
triction as the programme evolves. Something similar occurs for single house
holds although the model’s adjustment is greater than in the previous case. On
the other hand, couples with children are very sensitive to changes in the inci
dence of unemployment. In addition, they also have the highest adjustment of all
the household types considered.
These different explanations for each kind of household can have important
implications regarding how the welfare programmes are designed. While for
some groups the most suitable way of influencing the caseloads would be to
implement reforms in some of the basic parameters, for others the key lies in
offsetting or reinforcing the effects caused by changes in macroeconomic con
ditions.

5. CONCLUSIONS
Some of the possible determinants of the changes observed in the welfare
caseloads have been analysed in this study. A theoretical model incorporating
many of the proposals that have been put forward in the literature was imple
mented. The model attempts to explain variations in the welfare caseloads figu
res on the basis of four basic variables: macroeconomic conditions, interactions
with other welfare programmes, changes in programme parameters and
changes in the demographic structure. The model was tested by applying diffe
rent time series analysis techniques, which until recently have rarely been used
to study interrelations among the factors mentioned above. Furthermore, new
model specifications were introduced compared to previous studies, such as
representing the programme’s restrictiveness by means of a synthetic variable.
Given the kind of data used, it is also worth underlining the importance taken on
by the resulting adjustment. The data employed was of an administrative nature
and covered the whole period the programme has been in operation.
The different empirical exercises carried out confirmed the validity of this
kind of models to analyse welfare caseloads. The relationships traced out are
consistent, both in the short as well as in the long-term, and high levels of signifi
cativity were obtained for the different variables chosen. The results’ consistency
allows us to affirm that institutional factors carry more weight than macroeco
nomic factors concerning changes in the welfare caseloads. Macroeconomic de
terminants, though significant, were offset or reinforced by changes in the social
protection schemes previous to the minimum income programme –unemploy
ment benefits– and by the implementation of diverse levels of restriction during
different phases of the economic cycle.
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The implications of these results are important regarding economic decision
making at a political level. They permit the different factors involved to be diffe
rentiated and provide a greater capacity to predict future caseloads in alterna
tive macroeconomic and budgetary scenarios. The fact that changes in regula
tions and structural reforms have more influence than changes in the economic
cycle invites one to expect that the effects of these decisions will be maintained
in the long-term independently of the changes that may occur in macroeco
nomic conditions. Modifications in unemployment benefit appear to be espe
cially significant, which are conditioned by the amount of budget resources
allocated.
In any case, the results obtained for the different demographic groups warn
against possible generalisations when reaching conclusions. More specifically, the
results warn against the standardisation of political decisions given that the effects
vary considerably among the different demographic groups. Consideration
should also be given to the limits that the results’ sensitivity suppose to certain
methodological decisions, although these are limited. The omission of some
relevant factors should also be taken into account. This seems to be borne out
by the results of some alternative specifications to the basic model. The difficul
ties involved in identifying the exact contribution made by each of the explica
tive factors selected must not be forgotten. Simultaneity of factors is frequent
and can lead to the same potential effect on caseload figures.
Hence, there are different ways to improve upon the results and theoretical
proposals presented in this study. The ever-greater availability of administrative
data will undoubtedly stimulate the development of new research lines jointly
considering macroeconomic fundamentals with a microeconomic analysis of
household behaviour. A second way of improving the results could be based on
the search for more precise modelling procedures for some of the variables
chosen.
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