A o
e 2.2“.5.'5,".!3,“ sentralbyra !‘ ,

SNORREe - statistics Norway’s Open Research Repository

http://brage.bibsys.no/ssbh/?locale=en

Aaberge, R. and A. Langgrgen (2006): ” Measuring the benefits from public services : the
effects of local government spending on the distribution of income in Norway ". The
Review of Income and Wealth, Vol. 52, No.1, 61-83

Title: Measuring the benefits from public services : the effects of local
government spending on the distribution of income in Norway

Author: Aaberge, Rolf
Langgrgen, Audun

Version: Authors Submitted Version / Pre-Print
This is the pre-peer reviewed version of the following article:

Review of Income and Wealth, vol. 52 (1), 61-83, which has been
published in final form at DOI: 10.1111/j.1475-4991.2006.00176.x

Publisher: Wiley-Blackwell

Source: The Review of Income and Wealth

Author’s http://www.ssb.no/english/research/people/roa/index.html
websites: http://www.ssb.no/english/research/people/aul/index.html

Please find below the full text of this article.

WWW.Ssb.no


http://brage.bibsys.no/ssb/?locale=en
http://www.ssb.no/english/research/people/roa/index.html
http://www.ssb.no/english/research/people/aul/index.html

Measuring the Benefits from Public Services:
The Effects of Local Government Spending on the
Distribution of Income in Norway

Rolf Aaberge
Research Department,
Statistics Norway
e-mail: rolf.aaberge@ssh.no

Audun Langergen
Research Department,
Statistics Norway
e-mail: audun.langorgen@ssb.no

(Review of Income and Wealth, 52, 61 — 83, 2006)

Abstract:

The purpose of this paper isto provide an evaluation of how local public in-kind benefits affect the
distribution of income in Norway. To this end, a method that accounts for differences between
municipalitiesin capacity to produce the same standard of public servicesis used for assessing the
value of sector-specific local public servicesin each municipality. Moreover, recipient frequenciesin
various demographic groups are used as basis for determining the allocation of the assessed value of
services on citizens of the municipalities. The empirical results show that inequality in the (marginal)
distribution of municipal in-kind benefits is rather high. The contribution of municipal in-kind benefits
to inequality in the distribution of extended income (cash (after-tax) income plus municipal in-kind
benefits) proves, however, to be approximately neutral.
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1. Introduction

Most studies of income distribution focus exclusively on cash income and ignore the
value of public services, although important services like education and health care in many countries
are publicly provided for redistributive purposes. As suggested by Smeeding et al. (1993) this practice
may be due to the fact that “the problemsinherent in the measurement, valuation, and imputation of
non-cash income to individual households on the basis of micro data files are formidable.” Moreover,
in most countries the scope for dealing with these problems is constrained by data limitations. As will
be demonstrated in this paper the data limitations are less severe in countries that have established
extensive register data systems. Thisis one reason why Norway emerges as an attractive country for
studying the measurement of benefits from public services. A second reason isthat Norway has a
relatively large public sector where the municipalities are supposed to play akey rolein the provision
of public services. To this end the central government has introduced an equalization program for
municipalities that aims at providing municipalities with equal opportunitiesto produce the same
standard of public services. However, since the central government also makes transfersto
municipalities for other purposes, mainly for regional development, the production opportunities may
vary across municipalities. Moreover, local governments may exhibit different spending behavior that
may result in different priorities over different services and over different households and individuals.
For instance, some municipalities may give priority to education and childcare services whereas others
may focus on care for the elderly and disabled. Thus, it isfar from clear that the program for
equalization payments reduces the inequality in the distribution of income in Norway.

The purpose of this paper isto provide an evaluation of the effect of municipal in-kind

benefits on the distribution of extended income among individualsliving in Norway, where extended



income is defined as the sum of private income after tax and the value of municipal services received
by the household/individual. To thisend, it is required to assess the value of local public services and
allocate the actual amounts on households and individuals. To deal with the former problem we
employ a method that accounts for differences between municipalitiesin capacity to produce the same
standard of public services. The proposed valuation method, discussed in Section 2, is derived from a
model of spending behavior of local governments, where spending on different servicesis specified as
afunction of economic, social, demographic and geographic variables. By accounting for variation in
unit costs in the valuation of sector-specific municipal services, the distribution of public spending
across heterogeneous municipalitiesis converted into a distribution of adjusted expenditures that is
comparable across municipalities. Next, the valued and comparable municipal in-kind benefits have to
be allocated on recipients. Section 3 deals with this problem by allowing for different treatment of
services, depending on the justification of the service in question. Services like health care, social care
and care for the elderly and disabled may be considered to serve asinsurance for certain
subpopulations or the entire population. For these services methods that for each municipality allocate
the value of the public service on potential recipients are introduced. By contrast, the value of the
production of education and childcare is allocated uniformly on the families that receive these
services. Section 4 deals with the distribution of extended income and the interaction between private
incomes and the value of local public in-kind benefit. Section 5 provides a sensitivity analysis, where
the empirical results based on the valuation method introduced in this paper is compared with results
produced on the basis of the standard government cost approach. A brief conclusionisgivenin

Section 6.



2. The value of local government services

The standard approach in studies of the distribution of public servicesisto assume that
the value of services equals the expenditures in service production (Ruggles and O'Higgins, 1981,
Gemmell, 1985; Smeeding et al., 1993; Ruggeri et al., 1994). This meansthat in-kind transfers are
treated similarly as cash transfers when this income component is added to private incomes in analyses
of the distribution of extended income. Thus, this approach does not account for differences between
municipalitiesin coststo produce a given set of public services. Since differencesin costs of attaining
minimum standards for various services affect the municipalities capacity to produce a given package
of local public services for agiven income level, the standard approach may produce misleading
results.

As demonstrated by Aaberge and Langergen (2003b) the linear expenditure system (LES)
provides a helpful basis for estimating municipal-specific costs of attaining minimum standards of
various services. The municipal expenditure data are then assumed to be generated from a model
specified as alinear expenditure system with eight service sectors
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where u; is per capita expenditure’ on service sector i, y is per capita exogenous income of the local

government,? the parameter o, is called "subsistence expenditure”, the parameter B; is the marginal
budget share, and ¢, is the random term for service sector i. Subsistence expenditures are defined to

be the product of unit costs and subsistence output. To identify variation in unit costs, we assume that

unit costs vary as functions of observable characteristics. For instance, unit costs for some of the



municipal services are assumed to depend on whether or not the municipality is densely populated.
Moreover, subsistence output is assumed to be affected by variables that describe the structure of
demand or needs in the local population. For instance, subsistence output in primary education is
supposed to increase with the population share of children in school age. While variation in unit costs
implies that output is not directly affected, we assume that the subsistence output factors affect output,
but not unit costs. Thus, theideaisthat variation in unit costs isidentified if we interpret the
explanatory variables either as affecting unit costs or output. Although these assumptions appear to be
rather restrictive, the method is less restrictive than the standard approach, which ignores a possible
variation in unit costs and presupposes that the introduced explanatory variables exclusively affect
output. A more flexible modeling framework is obtained by allowing for the following parameter
heterogeneity

(2 O =0,Z;y +0,Z,, 1=12..8,

where z;; is avector of variables that affect unit costsin service sector i, z;, is avector of variables that

affect subsistence output in service sector i, and a;, and a,, are vectors of estimated parameters. The

estimation results are reported in Aaberge and Langergen (2003b). The parameter estimates prove to
be consistent with the conventional wisdom of how the variables affect the expenditure profiles. The
model includes the following service sectors

1. Administration

2. Education

3. Childcare

4. Health care

5. Social services

6. Care for the elderly and disabled



7. Culture
8. Infrastructure

For a detailed discussion of the variables that affect subsistence expendituresin different
service sectors, we refer to Aaberge and Langgrgen (2003b).* Note that the majority of the exogenous
variables are also included as compensation criteriain the Norwegian cost-equalization formulafor
intergovernmental grants. However, there are important differences between our LES model and the
cost-equalization formula of the national grant system, which first and foremost are due to the fact that
the cost-equalization formulais derived from a mixture of estimated partial regression models, data
from recipient surveys and normative models. By contrast, the LES approach provides a simultaneous
treatment of the service sectors where exogenous variables are shown to affect expenditurein al
service sectors. Moreover, the set of exogenous variables that have been tested in the LES model is
more extensive than the set of variables that isincluded in the partial models used for the cost-
equalization formula.®

In amore extensive analysis of local government spending behavior, several additional
variables have been examined. However, these variables have been excluded from the model since
they proved to have no significant effects on the expenditure. For instance, in contrast to the resultsin
the U.S. literature there is no evidence that poverty raises the cost of educational output in Norway.

The variables that explain the variation in unit costs and subsistence output in different
service sectors are displayed in Table 1. The estimated per capita subsistence expenditures in most
service sectors are decreasing as a function of population size. Thisresult isinterpreted as evidence of
economies of scale, which means that unit costs are higher in smaller municipalities. One important
reason for variation in productivity is that smaller municipalities use alarger share of their economic
resources on administration in most of the service sectors, including central administration (sector 1).

This relationship is captured by an index for small municipalities® and the variable "inverse population



size". For social services, however, the index for small municipalities is assumed to affect output and
not unit costs, since alarge part of social services are cash transfers (social assistance), and the value
of output is consequently defined by expenditure. The explanatory variables in sector 5 are therefore
assumed to affect output and not unit costs. For this reason variables like the share of unemployed,

divorced and foreigners from remote cultures are assigned to the output category.

Place Table 1 here

Local government infrastructure services (sector 8) in Norway include sewage disposal
and snow clearing. Local variation in the requirements for sewage purification derives from national
environmental regulations, and is assumed to affect unit costsin sewage disposal. Furthermore, the
unit costs for keeping roads open are assumed to increase with the amount of snowfall during the year.

Higher dispersion of the local settlement pattern is found to increase subsistence
expenditures in education, health care and care for the elderly and disabled. We assume that these
effects are due to variation in unit costs. For instance, school and class sizes tend to be smaller in
sparsely populated school districts, and thisisinterpreted as reduced productivity. In care for the
elderly and disabled the traveling time of the staff between client homes decreases with density, which
implies higher unit costsin sparsely populated areas. By contrast, the estimated positive relationship
between municipal expenditures on culture and population density isinterpreted as higher supply and
output in urban areas. Due to higher unit costs the observed local government expenditures are likely
to overestimate the value of servicesin small and sparsely populated municipalities as compared to
large and densely populated municipalities.

As Smeeding et al. (1993) we regard output in health related services as an insurance

benefit, which is received independently of the actual use of services. Public provision isthus



compared to the alternative where citizens buy private insurance in the market. In this case output
increases as afunction of risk and coverage. Risk is described by the probabilities that residents with
different characteristics become recipients, and coverage is described by the service standards that
different types of clients can expect to receive. Since elderly people have a higher probability to
become recipients of health related services than younger people, output is higher for elderly people
(given the level of coverage). Thusit follows that the age structure affects output in health related
services, which justifies the inclusion of these explanatory variables in subsistence output. For similar
reasons the age structure affects subsistence output in childcare and education as well.

The population share of mentally disabled isa variable that includes actual recipients
rather than potential recipients. Local government expenditure increases with the number of mentally
disabled because this group is entitled to municipa care. The distribution of mentally disabled on
municipalitiesis partly explained by the fact that some of the municipalities have been appointed as
host communities for the mentally disabled. Thus, a high observed share of mentally disabled does not
mean that the corresponding local environment produces a high risk of becoming mentally disabled. If
we assume that the number of mentally disabled affects subsistence output, it follows that total output
and welfarein the local community increase with the number of mentally disabled. By assuming that
the number of mentally disabled affects unit costs the referred potential bias does not arise. The basic
argument for this assumption is that the distribution of mentally disabled across municipalitiesis not
related to the risk of becoming mentally disabled.

The above discussion suggests the following valuation of servicesin sector i

©) Ui =07, +0,2, +Bi(y—0)+e, i=12..8



where u; isthevalue of servicesin sector i, and z,, isthe weighted average of the variables that

affect unit costs.” From equations (1) - (3) it follows that the value of local government service
production in sector i equals
4 up =u; -0, (zy; —Zy), 1=12..8.

Thus, in assessing the value of sector-specific services, observed expenditures are
adjusted for the difference between estimated unit costs and average unit costs. In municipalities
where unit costs exceed (fall below) the mean unit costs, the value of servicesis found to be below
(above) the observed expenditures. Thisimplies, for instance, that the imputed value of services for
small and sparsely popul ated municipalities tends to be lower than the observed expenditure, and vice
versafor large and densely populated municipalities. Equation (4) captures variation in the output that
can be supplied for a given budget due to different local production possibilities.

In addition to the adjustment for variables that affect unit costs, expenditures are also
adjusted for variation in the employers social security tax rate, which is regionally differentiated in
Norway. The value of servicesis computed for an average value of the tax rate. Moreover, the value of
municipal in-kind benefits is calculated exclusive of user fees. The value of services produced by
county governments (the intermediate level of government in Norway) and central government is not
included in the analysis. Thus, since the capital city Oslo is both a county government and alocal
government, we have estimated the share of expendituresin Oslo which is allocated to local
government services.

The valuation of total service production in different municipalitiesis reported in Table 2.
Note that the total value of servicesis assumed to be equal to the total expenditures for the entire local
government sector. However, the estimated value of services for a given municipality may exceed or

fall below the municipality’ s expenditures, depending on whether the municipality has low or high



unit costs. Table 2 shows that the valuation falls below the expenditure for small municipalities,
whereas the valuation exceeds the expenditure for large municipalities. Note that the national average
falls below 100 percent simply because municipalities with different population sizes are given equal
weights, which means that weights per capita are higher in smaller municipalities. Vaued services

vary between 66.8 percent and 114.4 percent of expenditures.

Place Table 2 here

Theresultsin Table 2 demonstrate that there are large differences between the observed
and the assessed valuation of expenditures on the municipal level. However, as can be observed from
columns two and six in Table 3 the differences between observed and assessed valuation of sector-
specific expenditures almost vanish when we aggregate expenditures and values of municipal services

across municipalities. Thisissue will be further explored in Section 5.

Place Table 3 here

Education and care for the elderly and disabled are the dominating service sectors and
make up on average more than half of the total expenditure. Moreover, as can be observed from Table
3thereissignificant variation in the level of per capitain-kind transfers across municipalities.
However, in order to explore the influence of differencesin per capitain-kind transfers across
municipalities on the distribution of (extended) income, it is required to allocate the assessed val ues of

sector-specific public services in each municipality on its inhabitants.



10

3. Methods for allocating in-kind benefits on individuals

The analysisin this paper relies on 1998 data for 4.4 million individuals, 2 million
families and 435 municipalities. The allocation of municipal in-kind benefits and user fees on families
and individualsis based on six different data sources:

e Loca government accounts that provide sector-specific expenditures and fees at the munici-
pality level

o Demographic, social and geographic characteristics, which affect the subsi stence expenditures
of the municipalities and hence the valuation of services

o Number of recipients of different servicesin each municipality by age and gender

e Pricesin kindergartens and care for the elderly and disabled reported by municipalities. Prices
are reported for different family income levels

o Register information on age, sex, family type, municipality, education level and private in-
comes for individuals (and families)

o Datafrom sample surveysthat provide information on the use of public servicesfor individu-
alsand families

The alocation of in-kind transfers on families and individuals is made stepwise in the
following order:

1. Selection of the recipients of different services

2. Allocation of municipal in-kind benefits on the recipients
3. Aggregation of in-kind benefits within each family

4. Choice of family equivalence scales for different services

5. Allocation of equivalent in-kind transfers on family members
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Thetwo first steps differ between service sectors, and are discussed separately for each
service sector in the Appendix. The first step concerns identification of recipients while the second
step determines the allocation of the value of municipal services on recipients. Specific subgroups of
the population are the target of some services. We use two different methods to identify such
subgroups. The first method is direct identification from available data. Although this method may
yield the highest possible level of precision, the data required for exact identification of recipientsis
normally not available for public services. However, primary education represents an important
exception since primary schools are compulsory, which means that the subgroup of recipientsis
amost identical to the population in the age-group 6-15 years. Age servesin this case as akey variable
for identifying the recipients.

When there is no option for direct identification of recipients our strategy isto use
available micro data as basis for estimating the probability of being recipient as a function of
demographic and socioeconomic variables. When the popul ation subgroups are defined by criteria that
are relevant for the distributional policy of local governments, it is possible to approximate the
distribution of services by random drawing of the correct number of recipientsin each subgroup and
for each municipality. Although the identity of the actual recipientsis not revealed by this procedure,
the method captures important features of the distribution of municipal services. Thus, to the extent
that relevant characteristics of the recipients are taken into account, we are able to provide fairly
precise approximations of the distributional profiles of these services.

For some services, like health care and social care, we rely on the risk-related insurance
benefit approach of Smeeding et al. (1993) by adopting the view that health care is an insurance
benefit received by all coverees, independently of the actual use of services. However, the probability
of receiving benefitsis allowed to vary by age, gender and family typein line with differences in need.

By contrast, alocating the value of health care on the actual recipients makes less sense, simply
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because theill and disabled then will appear to have rather high welfare compared to those who arein
good health. To be meaningful this approach would require that the direct welfare loss associated with
ilIness and disability be taken into account.

When the recipients have been selected by ssimulation, the value of servicesis distributed
uniformly among the selected recipients. For instance, we do not account for different opening hours
and staying time in kindergartens. Moreover, demand for culture is assumed to be constant for agiven
education level. However, when services are allocated according to the insurance benefit approach,
which applies to health care, social care and care for the elderly and disabled, we assume that benefits
are distributed in proportion to the probability of being recipient. Thus, differencesin alocated in-kind
transfers across persons may either arise from variation in the probability of being recipient, or from

variation in the economic situation and service sector priorities across local governments.

Place Table 4 here

The alocation method for the municipal in-kind benefits combines the estimated
probabilities of being recipient with the assumption of a uniform distribution on selected recipients or
on potentia recipients with common characteristics. In administration, culture and infrastructure the
probability of being recipient isequal to 1 for al citizens, while the probability varies with individual
characteristics for al other services.® The characteristics that are included in the analysis for eight
different service sectors are displayed in Table 4. We refer to the Appendix for further details on the
methods that have been used for selecting recipients and distributing the value of servicesin different
service sectors.

Aggregating benefits over family members constitutes the third step of the analysis,

whereas the fourth step concerns the choice of family equivalence scales for different services. Family
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equivalence scales are designed to adjust for differences in income needs for families of different sizes
and composition, and thereby make incomes comparable across individuals. By adjusting each
family'sincome by its equivalence scale, the distribution of incomes across heterogeneous familiesis
converted into a distribution of (equivalent) incomes across individuals. To this end we will employ
the class of equivalence scales introduced by Buhman et al. (1988) defined by S* where Sis the size of
the family and ais the elasticity of the scale rate. To make incomes comparable the total income for
each family is divided by the scale rate S*. Buhman et al. found that a wide range of scalesin use,
including the OECD scale, can be summarized quite well by this parametric family. The parameter a
can take different values between 0 and 1. The value a&=1 means that there are no economies of scale,
while the value a=0 signifies the maximum degree of economies of scale, where the scale is constant
and independent of the family size. Smeeding et al. (1993) assume that there are no economies of
scale in non-cash income (in-kind transfers), and consequently specify a=1. Their study includes
services like education, health care and housing. This assumption is common in most analyses of the
incidence of government expenditure, although the choice of equivalence scale is rarely discussed.

It is plausible to assume that the services provided by local governmentsin Norway are
private goods on the family level, but some of the services exhibit economies of scale within families.
We assume that social services, care for the elderly and disabled and infrastructure exhibit economies
of scale. All other services are treated as private goods within the family. For instance, cultura
services like subsidies for sports activities are consumed individually by the family members and not
shared within the family. By contrast, family members share the benefits from social serviceslike
child protection and al cohol abuse protection. If afather isviolent or abusing alcohol, and if heis
cured by treatment, it is plausible to assume that the benefits are larger the larger is the family, simply
because there are more persons to benefit. Therefore, we assume that socia services are shared asa

public good within families, so a=0 for this sector.
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Carefor the elderly and disabled includes nursing and assistance in household work.
While the individual recipient consumes nursing, assistance in household work yields benefits, which
are consumed in common by family members. For instance, if a public employee cleans the home, al
household members derive a direct benefit. The benefit of each family member from having the home
cleaned is not affected by the number of family members. Thus, care for the elderly and disabled isa
mixture of private and public goods. Consegquently we have chosen an intermediate value for the scale
parameter, a=0.5.

Infrastructure services include public roads, housing, water supply, and sewage and
refuse collection. All these services are consumed commonly within the household. For instance,
given the connection to water pipes, the marginal cost (and marginal user fee) for water in Norway is
zero. Thus al household members may consume as much as they like, so the number of family
members does not affect the benefit per person. Thus, we assume that infrastructure is shared as a
public good within families, so a=0 for this sector.

The standard approach in analyses of the personal income distribution is to assume that
incomes are equally distributed within households or families. This assumptionissimply a
consequence of sparse information on the internal distribution of consumption within families. In the
case of in-kind benefits, however, we know the primary recipients of each family. An alternative to in-
kind transfersis to purchase similar servicesin the private market or to include them as part of the
household production. For instance, parents may benefit from a reduction in household work when
children are taken care of in kindergartens. Thus, it doesn’t seem plausible to assume that the primary
recipients are the only beneficiaries. Therefore we apply the standard assumption of equal distribution

within families in the fifth step.
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4. Inequality in the distribution of extended income

Detailed results for the marginal distribution of municipal in-kind benefits are reported by
Aaberge and Langargen (2003a). The mgjor finding is that total in-kind benefits are relatively low in
the age-group 16-66 years, which is largely due to the fact that the basic local government services are
primarily reserved for children and elderly. As a consequence the inequality in the marginal
distribution of municipal in-kind benefits proves to be relatively high, with a Gini-coefficient equal to
0.393. Thisresult is due to high inequality in the distributions of in-kind benefits within municipalities,
whereas the inequality between municipalitiesislow. The largest service sectors (education, childcare
and care for the elderly and disabled) are disequalizing and explain the high level of inequality in the
distribution of municipal services.

Theindicated large inequality in the distribution of in-kind benefitsis not necessarily in
conflict with equalization policies that utilize local public in-kind transfers to redistribute welfare from
rich to poor families. To discuss thisissue the relationship between in-kind benefits and private
incomes has to be taken into account. Thusit is helpful to introduce the term extended income, defined
as private income after taxes plus the value of municipal services. To allocate private family incomes
onindividuals we rely on standard practice and assume that incomes are equally distributed within
families. To account for scale economiesin private incomes we follow Atkinson et al. (1995) and use
the square root scale. The summary information for the distribution of extended incomein Table 5
shows that the mean extended income is increasing with municipality size. Moreover, inequality in the

distribution of extended income is increasing with municipality size.

Place Table 5 here
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Table 6 provides a decomposition of the mean value of individual (equivalent) extended
income with respect to private incomes and municipal in-kind benefits, where municipal in-kind
benefits are defined as the (equivalent) value of municipal services minus user fees. After-tax private
incomes include market incomes and cash transfers minus taxes. The mean values of the income
components are reported for various family types and age groups. The results of Table 6 show that
singles and elderly earn relatively low after-tax private incomes, and that elderly 80 years and above
receive high in-kind benefits. Persons in the age group 16-66 years have the highest average extended
income due to high private income. Singles with children have lower private incomes and receive

higher in-kind benefits than couples with children.
Place Table 6 here

To get a better understanding of the relationship between the distributions of private
incomes and public in-kind transfers, it is useful to decompose the inequality in the distribution of
extended income with respect to income components. Extended income is defined by the sum of

income components
(5) X=YX,

where X is extended income and X; is component i and sisthe number of income components. Note
that subscripts for person are suppressed in equation (5). As demonstrated by Rao (1969) the Gini-

coefficient (G) admits the following decomposition

®) G=2v(@)=2 1.
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where u, /pu isthe ratio between the means of X; and X respectively, which is denoted the income
share of component i. The concentration coefficient y; can be interpreted as the conditional Gini-

coefficient of component i given the rank order in extended income (X). The product of the income
share and the concentration component is denoted the inequality contribution vi(G). Note that the

concentration componenty; can be considered as a measure of interaction between X; and X. Assume
for examplethat u; > 0. Then anegative value of vy, expresses negative interaction, which means that
component i gives an equalizing contribution to total inequality. A positive value of vy, expresses

positive interaction, which means that component i gives a disequalizing contribution to total

inequality. The case wherey; = 0 corresponds to a situation where every person receives an equal

amount of component i. Thus, in this case the contribution to overall inequality from component i is
said to be neutral.

By recognizing the multidimensional character of the decomposition problem, the
decomposition method defined in equation (6) provides a simultaneous treatment of the income
components in question. Thus, the v-s provide information of the contributions from the various
income components to the observed overall income inequality. However, when attention is turned to
the effect of amarginal change in an income component (given that the other income components are
kept fixed) it is as proposed by Lerman and Yitzhaki (1985) appropriate to consider the Gini elasticity

defined by

@ dlogG _ ui( 7 4 Ci=12..s.
dlogu;, wu\G

The decomposition method defined in equation (6) will be used to decompose inequality
in the distribution of extended income with respect to market income, social assistance, cash transfers,

taxes, municipal user fees and the value of municipa services. Market income includes salary, income
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from self-employment and capital income. Social assistance is separated from other public cash
transfers, since local governments grant social assistance, while other cash transfersin Norway are
provided by the central government. Municipal user fees are treated similarly astaxes, which means
that municipal services as acomponent of extended income include services that are financed by user

fees. The results from the decomposition are displayed in Table 7.

Place Table 7 here

Market incomes show to be the dominating income component with a clear disequalizing
effect on the distribution of extended income. Since taxes are a negative income component, it follows
from the positive concentration coefficient that taxes provide an equalizing contribution. The
contributions from social assistance and central government cash transfers are also equalizing. Due to
a higher income share the equalizing contribution is substantially higher for central government cash
transfers than for social assistance. Inequality contributions that are close to zero indicate that user fees
and municipal services have aneutral effect on the distribution of income, which means that the effect
issimilar to that obtained by an equal cash transfer to all citizens (corrected for economies of scale
within families). Although we find large inequality in the marginal distribution of municipal in-kind
benefits, the contribution from municipal in-kind benefits to inequality in the distribution of extended
income is weakly equalizing or approximately neutral. However, by considering the effect of one per
cent increase in the value of municipal services we find by inserting the relevant figures from Tables 5
and 7 in equation (7) that the Gini coefficient for the distribution of extended income will decrease by
0.16 per cent, provided that the concentration coefficients are not affected by the marginal changein

municipal services.
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The tax component in Table 7 includes income taxes that are collected by municipalities
to finance local government services, aswell as taxes collected by counties and the central
government. The main sources for financing local government servicesin Norway are
intergovernmental grants, income taxes, property taxes and user fees. Thus, it is of interest to study the
net contribution from local public expenditures, taxes and user fees to the inequality in the distribution
of extended income. The tax record data allow usto allocate municipal income taxes on families and
individuals. Municipal property taxes are not subtracted in the definition of extended income, since
property taxes are not reported in the tax records. Property taxesin Norway account for only 2,3
percent of total municipal expenditures. Thus, this component has solely a minor impact on the
spending behavior of local governments.

Table 8 reports the net contribution to income inequality from local public services,
which takes into account the allocation of valued services as well as the allocation of income taxes and
user fees on families and individuals. Note that the income component "in-kind benefits exclusive of
municipal income-taxes' does solely account for 3.8 per cent of the extended income. Thus, the large
negative concentration coefficient for thisincome component explains why local government
spending and financing jointly provides a substantial equalizing contribution to overall inequality. By
combining the information provided by Tables 7 and 8 we find that this result is first and foremost due

to the strong equalizing contribution from municipal income taxes.

Place Tables 8 and 9 here

Private disposable income is defined to be the sum of market incomes, social assistance

and national cash transfers minus taxes and municipal user fees. The last component in Table 7 is

municipal services, which can be further subdivided into components that represent different service
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sectors. Decomposition of the inequality in the distribution of extended income by total private
disposable income and eight municipal service sectorsisdisplayed in Table 9. The purposeisto
provide information on the interaction between extended income and the value of various municipal
services. We find that the contributions from social services and care for the elderly and disabled are
weakly equalizing, whereas the contributions from the remaining municipal service sectors are
approximately neutral. However, as can be observed by inserting the estimated concentration
coefficients and income shares from Table 9 in equation (7), the effect on inequality of a marginal
change in the expenditure on care for the elderly and disabled is significantly stronger than the effect
of amarginal change in the expenditure on social services despite the fact that the concentration
coefficient for social servicesis more than four times as large as the concentration coefficient for the
sector "care for the elderly and disabled". Moreover, note that the sector-specific contributions to
inequality in the distribution of extended income are rather different from the various sector-specific
contributions to inequality in the marginal distribution of in-kind transfers.®

To provide more detailed information of the decomposition of the inequality in the
distribution of extended income, mean values of different income components by decile are reported
in Table 10. Extended income in the seventh column equals the sum of the six income components.
The results show that market incomes and (the absol ute val ue of) taxes increase with extended income,
and social assistance decreases with extended income. National cash transfersincrease from the first to
the second decile, and decrease from the second to the tenth decile. Thus, we find that the national
welfare system only to alimited degree redistributes incomes to the 10 percent of the population with

|lowest incomes.

Pace Table 10 here
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The decile groups with medium extended incomes receive higher average values of
municipal services and pay dightly more user fees than the lower and the higher decile groups. This
means that municipal services are neither targeted towards the poor nor towards therich; it isthe
middle-income groups that receive the highest in-kind benefits. The average value of municipal
servicesis 30 percent higher in the fifth decile than in the tenth decile and 18 percent higher than in

the lowest decile.

Place Table 11 here

The percent of valued municipal services that originates from different service sectorsis
reported for each decile group in Table 11. In thefirst decile socia care accounts for arelatively high
share of valued municipal services, which explains the equalizing contribution from social care that
was found in Table 9. The low value of municipal servicesin thefirst, ninth and tenth decile groupsin
Table 10 is mainly due to low benefits from education, childcare and care for the elderly and disabled.
These three service sectors account for shares of valued servicesthat are first increasing for lower
decile groups and then decreasing for higher decile groups. This means that the beneficiaries of these
services, which are the elderly and families with children, account for arelatively high share of the
middle-income groups. The elderly and families with children are not very prone to earn high
(equivalent) incomes. Moreover, the welfare system in Norway includes age pensions, child benefits
and municipal in-kind benefits, which reduce the frequency of low extended incomes among the
elderly and families with children.™® The fact that the middle-income groups receive higher benefits
from municipal servicesis supplementary to the main conclusion that the contribution from municipal

servicesto income inequality is neither equalizing nor disequalizing.



22

5. Sensitivity analysis

The method for valuation of government output introduced in this paper may be
considered as a variant of the standard government cost approach. However, while the standard
approach uses observed public expenditures as a measure of the value of government services, our
approach aims at accounting for the variation across municipalitiesin unit costs for producing public
services. The purpose of this section isto examine whether the empirical results depend on the choice
of valuation method. Results based on the standard government output approach are displayed in
Table 12. Note that the methods for allocating the value of in-kind benefits on householdg/individuals
including specification of equivalence scale are identical to those used for producing the resultsin

Table 7.

Place Table 12 here

By comparing the resultsin Tables 7 and 12, we find that the main conclusion of the
paper is not significantly affected by choice of valuation method. However, this does not mean that
that the two valuation methods yield identical distributions of extended income. On the contrary, the
distributions of in-kind benefits across and within regions and municipalities are significantly affected

by the valuation method, as demonstrated by the results displayed in Table 2.

6. Conclusion
This paper has considered the valuation of local public in-kind transfers and the

distribution of benefits on families and individuals. In order to estimate the value of in-kind transfers,
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local government expenditures are adjusted for variation in characteristics that affect unit costsin
service production. The adjustment method is based on a structural model of local government
behavior. The central conclusions of the paper are found to be robust to the choice of valuation
method.

The alocation of in-kind benefits on families and individuals for eight different service
sectors is based on extensive register data systems for Norway, which are combined with household
survey data and recipient statistics reported by local governments. The value of the production of
education and childcare is allocated uniformly on the families that receive these services. By contrast,
the alocation of serviceslike health care and care for the elderly and disabled isjustified by an
insurance benefit approach, which means that potential recipients derive benefits in proportion to their
probability of becoming arecipient. For instance, the probability of receiving health care and care for
the elderly isincreasing with age, while the probability of receiving social careis decreasing with age.

To study interactions between the distributions of local public in-kind benefit and private
income, we define extended income by private after-tax income plus the value of municipal services.
Although the inequality in the marginal distribution of municipal servicesis high, the contribution of
municipal servicesto inequality in the distribution of extended income appears to be approximately
neutral. Thisresult is due to the fact that recipients of major municipal services like primary education
and care for the elderly are dominating the central part of the distribution of extended income.
However, the net effect of local government spending and financing is highly equalizing; mainly due

to the equalizing contribution from municipal income taxes.
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Appendix

This Appendix spells out the detailed methods for sel ecting recipients and distributing the

value of services on recipientsin different service sectors.

Administration

The value of administration services and user fees are assumed to be distributed
uniformly on all local residents within each municipality. This assumption is adopted since we have ho

data on the distribution of administration services.

Education

Local governmentsin Norway are responsible for 10 years of primary education.
Secondary education is provided by county governments, and is not included in the analysis. The
value of municipal education services and user fees are assumed to be distributed uniformly on all

children in the age-group 6-15 years.

Childcare

There are both municipal and private kindergartensin Norway. Since local governments
subsidize private kindergartens, they are included in the analysis of in-kind transfers. The population is
ordered in subgroups according to the age of the children, family type and education level of the
mother in the family (or the father if there is no mother). From summary statistics we know the
number of children in kindergartens by age and municipality. For information on family type and
education level we utilize anational survey, which includes 5000 families, where the type of childcare

is reported for each child. Thisinformation is used to estimate the total number of childrenin
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kindergartens by family type and education level. Thus we have information on the marginal
distribution of children in kindergartens by age and municipality, and also the marginal distribution by
family type and education level. The estimation of the simultaneous distribution by age, family type,
education level and municipality is based on alog-linear model where the second-order interaction-
component is equal to zero. The model isintroduced by Birch (1963), and the maximum likelihood
estimation method is called "iterative proportional fitting" or "raking". The estimation results show
that the probability that children are taken care of in akindergarten increases with the age in the
interval from O to 5 years of age. Furthermore, the probability increases with the education level of the
mother (father), and children with alone parent have a higher probability than those with parents who
live together. These results refer to averages, since the probability also varies across municipalities.

The population is divided into subgroups according to the four dimensions age, family
type, education level and municipality, and from each subgroup the estimated number of childrenin
kindergartens are selected by random drawing. Thus the four dimensions above are taken into account
in the selection of recipients. For each municipality we assume that the assessed value of the childcare
servicesis distributed uniformly on the selected recipients.

User feesin kindergartens are means tested against family grossincome. The distribution
of user feesis based on a sample of 105 municipalities, which have reported standardized charges for
three different levels of family grossincome. The datais used in alinear regression of charges on
family income and local government income. The charges are found to increase with family income
and decrease with local government income. The model is used to predict the charges for all children
that have been selected as recipients. Thus predictions are made out-of-sample in the sense that 330
municipalities are not included in the sample. Also the model is simulated with family income as a
censored continuous variable, while charges are only reported for three different income levelsin the

sample. In the simulations family income is censored from below at 0, and from above at 375 000



29

NOK, which isthe highest level of charges reported in the sample. The predictions for each child is
adjusted for the average rate of price reduction for brothers and sisters, and the predictions are

calibrated against the sum of user feesreported in the local government accounts.

Health services

County governments or the central government run hospitals in Norway. However,
genera practitioners provide health services that are subsidized by local governments. These
municipal health services are treated as insurance benefitsin the analysis. For information on age and
gender distribution of the patients we utilize a national survey that includes 5000 families.
Respondents are asked whether or not they have visited a general practitioner in the last 14 days
before the interview. This information forms the basis for estimating the age and sex specific
probability of visiting a physician. The probability isfound to increase with age for men, but not for
women. Thus among younger adults women have a higher probability than men, but among the
elderly men have a higher probability than women. The value of health care and user feesin each

municipality is distributed on personsin proportion to their probability of being recipient.

Social care

Local governments provide social assistance, child protection and alcohol abuse
protection. Since social assistance is defined as cash-transfers to poor families, these transfers are not
included in our analysis of in-kind transfers. From the income data we know the distribution of social
assistance on persons and families, but the distribution of expenditures for child protection and alcohol
abuse protection is not known. However, it is plausible to assume that the distribution of these in-kind
benefitsis similar to the distribution of social assistance. Thus, we have computed the probability of
receiving social assistance in different income and age groups. The estimate of probability in agiven

subgroup is based on the frequency of social assistance for families within the subgroup. We find that
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the probability decreases with income and age. This probability is utilized to derive a distribution for
socia servicesin-kind. Each family receives a share of the value of socia servicesin-kind, whichis
proportional to the probability of receiving social assistance. Consequently child protection and
acohol abuse protection are treated as insurance benefits. Everyone receive benefits, but poor families
receive more than rich families, and elderly people receive less than young adults. We assume that
families that are in the same income and age group (and in the same municipality) receive equal in-
kind benefits from socia services. Recall that we use the equival ence scale parameter a=0 for social
services, which meansthat all persons receive the same amount as the family to which they belong.

User fees are distributed on families according to the same weights as in-kind benefits.

Carefor the elderly and disabled

This service sector includes two types of recipients: Those who live at home, and those
who liveininstitutions. In the distribution of in-kind transfers we do not separate between the two
types of clients, since they are not treated separately in the local government accounts. From summary
statistics we know the number of recipients by age group, sex and municipality. For information on
family type we utilize a national survey, which includes 5000 families. Thisinformation is used to
estimate the total number of elderly and disabled recipients by family type. Those who livein
institutions are not included in the survey, so we assume that the patients in nursing homes are
distributed on family types in proportion to the estimated probabilities of being a recipient of home-
care for agiven family type.

Thus the available data provide information on the marginal distribution of recipients by
age, sex and municipality, and also estimates of the marginal distribution by family type. The
estimation of the simultaneous distribution by age, sex, family type and municipality is based on alog-

linear model where the second-order interaction-component is equal to zero. The estimation results
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show that the probability of being recipient increases with age, and that the elderly women have a
higher probability than elderly men. Furthermore, elderly who are single have a higher probability
than elderly who are married. These results refer to averages, since the probability also varies across
municipalities.

While the selection of recipientsin childcare is based on random drawing, we use a
different procedure in care for the elderly and disabled. Recall that the imputationsin care for the
elderly and disabled is based on arisk-related insurance-benefit approach. First the estimates of the
number of recipientsin subgroups of the population by age, sex, family type and municipality are used
to derive frequencies of recipientsin each subgroup. These frequencies are used as estimates of the
probability of being arecipient for different subgroups. The value of care for the elderly and disabled
in each municipality is distributed on persons in proportion to their probability of being recipient. This
means that all persons receive benefits, but the benefits vary as a function of the characteristics, which
affect the probability of being arecipient, and also as a function of the economic situation and
priorities of each local government.

User feesin home-care and nursing homes are means tested against family income.
Unfortunately we have no information on actual pricesin nursing homes. Thus, we assume that user
feesin nursing homes are proportional to user feesin home-care services. User feesin home-care for
the elderly and disabled have been reported in a sample of 314 municipalities. These data show
standardized charges for five different income groups, which cover different intervals of family
taxable income. It is found that charges typically increase as a function of income. To derive estimates
for al municipalitiesin Norway, we compute the average charge per month as a function of income
group. The average charge is weighted by the probability of being recipient, based on estimates of
probabilities as a function of age, sex, family type and municipality. This weighted average charge

gives an estimate of the charge for each person, and after aggregation over persons within each
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municipality; we derive the share of charges paid by each person. Thus, the estimates are calibrated

against the sum of user fees reported in the local government accounts.

Culture

Municipalitiesin Norway provide subsidies to cultura activities like sports, arts,
museums, libraries, cinemas and churches. The frequencies of participation in the different types of
activities are reported in anational survey, which includes 5000 households. To construct an index of
demand for culture by different respondents, the rates of participation in different activities are
weighted by total municipal expenditures for each activity. The respondents are divided in groups
according to education level (low, medium and high), and the average index of demand is computed
for each education level. It isfound that average demand is increasing with the education level. The
value of cultural servicesin each municipality is distributed on persons in proportion to the average
demand by different education levels. All personsin agiven family receive in-kind transfers, which
are determined by the education level of the person with the highest education level in the family. For
agiven education level and a given municipality the in-kind transfer is constant for all persons. Since
we have no information on participation in cultural activities on the municipal level, we do not
account for variation in demand between persons with the same education level. User fees are

distributed on persons according to the same weights as services.

Infrastructure

Infrastructure services include public roads, housing, water supply, and sewage and
refuse collection. For these services we assume that in-kind transfers and user fees are distributed
uniformly on families. Thus, for a given municipality, each family receives the same transfer. Since
the equival ence scale parameter a=0 for this sector, it follows that al personsin a given municipality

receive the same benefit. However, there are variations in the individual benefits across municipalities.
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Table 1. Variables that explain variation in subsistence expenditures by type of variable and

service sector

Variable type Variable name Included in sector
Zi1 Index for small municipalities 1,2,3,4,6and 8
Variables affecting Inverse population size 1
unit costs Person hours (average traveling time) 2,4and 6
Population density 2
Sewage purification degree 8
Amount of snowfall 8
Mentally disabled 7-15 years share of total population 2
Mentally disabled 16 years and above share of t. p. 6
Zi Population share 0-5 years of age 3and4
Variables affecting Population share 6-15 years of age 2
subsistence output Population share 67-79 years of age 6
Population share 80-89 years of age 4and 6
Population share 90 years and above 4and 6
Children 0-5 years with lone mother/father shareof t. p. |3
Unemployed 16-59 years share of total population 5
Divorced/separated 16-59 years share of t. p. 5




Foreigners from remote cultures share of t. p. 5
Dummy for urban municipalities 5
Dummy for suburban municipalities 7
Index for small municipalities 5
Population density 7
Sector 1: Administration Sector 3: Childcare Sector 5: Social services Sector 7: Culture
Sector 2: Education Sector 4: Health care Sector 6: Carefor the Sector 8: Infrastructure
elderly and disabled

Table 2. Summary statistics for the ratio between the value of municipal services and observed

expenditures by municipality size in 1998. Percent

Municipality size Number of Mean Minimum Maximum  Standard
municipalities deviation
Small: 0-4999 residents 245 84.6 66.8 100.2 5.8
Medium: 5000-19999 residents 150 975 71.2 112.8 79
Large: 20000 residents and above 40 105.4 90.8 114.4 39

All municipalities 435 91.0 66.8 114.4 99
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Table 3. Mean expenditures and mean value of municipal services by service sectors, 1998*

Expenditures Valued services
Service sector Mean Percent Minimum Maximum Mean Percent Minimum Maximum
NOK NOK per NOK per NOK NOK per NOK per
per capita capita per capita capita
capita capita
Administration 2 800 8.6 800 13 300 2200 1.7 600 11 500
Education 7900 26.0 5100 18 100 7100 26.1 3800 16 500
Childcare 2500 8.2 700 8 600 2300 8.3 300 8200
Hedlth care 1500 49 100 7500 1300 46 0 7 000
Social services 700 24 0 2300 700 2.6 0 2300
Carefor the 9500 30.5 2000 34 600 8600 309 2200 19 200
elderly and
disabled
Culture 1500 49 500 8200 1500 54 500 8300
Infrastructure 4600 145 100 37 300 4100 14.3 0 36 800
All service 31000 100.0 19 800 106 800 27000 100.0 18100 102 800
sectors

" The means are computed on the basis of the values of 435 municipalities. Thus, it is not accounted for variation
in population size across municipalities. This fact explains why the overall mean of valued services differs from

the overall expenditures mean.



36

Table 4. Distribution of different municipal services as a function of individual characteristics

Age Sex Family =~ Education  Private
type level income
Administration
Education X
Childcare X X X
Health Care X X
Social care X X
Carefor the elderly and disabled X X X
Culture X
Infrastructure

Table 5. Mean value and Gini-coefficient for the distribution of extended income by munici-

pality size
Small: Medium: Large: 20000 All
0-4999  5000-19999 and above municipalities
Mean extended income (NOK 1998) 210100 217 100 229 800 222 800

Gini-coefficient 0.192 0.197 0.236 0.218
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Table 6. Mean value of (equivalent) after-tax private incomes, municipal in-kind benefits and

extended income by family type and age, NOK 1998

Belonging to Age After-tax private  Municipal in- Extended
household type incomes kind benefits income
Single without 16-66 years 164 800 12 200 177 000
children 67-79 years 116 300 47 600 163 900
80 years and above 90 600 121 300 211 900
Couple without 16-66 years 231600 13400 245000
children 67-79 years 155100 20000 175 000
80 years and above 123 400 52 700 176 100
Single with children  0-5years 122 700 29 400 152 200
6-15 years 140 800 41 000 181 800
16-66 years 175100 23600 198 700
Couplewith children  0-5years 195 300 22 600 217900
6-15 years 206 700 33300 240 000
16-66 years 237 200 21700 258 900
All All 197 000 25 800 222 800




38

Table 7. Decomposition of the Gini-coefficient for the distribution of extended income with

respect to components of private incomes and the total value of municipal services

Inequality share Income share Concentration coefficient
Market incomes 1.676 0.970 0.376
Socia assistance -0.012 0.005 -0.502
National cash transfers -0.131 0.219 -0.130
Taxes -0.525 -0.309 0.370
Municipal user fees 0.002 -0.032 -0.014
Municipal services -0.010 0.147 -0.014

Table 8. Decomposition of the Gini-coefficient for the distribution of extended income with
respect to private incomes after non-municipal taxes and in-kind benefits exclusive of

municipal income taxes

Inequality share  Income share Concentration coefficient
Private incomes subtracted non- 1.139 0.962 0.258
municipal taxes
In-kind benefits subtracted -0.139 0.038 -0.789

municipal income taxes
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Table 9. Decomposition of the Gini-coefficient for the distribution of extended income with

respect to total private disposable income and municipal service sectors

Inequality share Income share Concentration
coefficient
Private disposable income 1.010 0.853 0.258
Administration 0.000 0.009 0.006
Education 0.008 0.030 0.060
Childcare 0.000 0.011 0.004
Health care -0.000 0.005 -0.016
Social services -0.010 0.008 -0.276
Carefor the elderly and disabled -0.011 0.041 -0.057
Culture 0.001 0.007 0.042

Infrastructure 0.001 0.036 0.007
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Table 10. Decomposition of decile-specific extended income by income components, NOK 1998

Market Social National Taxes Municipal Municipal  Extended
incomes  assistance cash user fees services income
transfers

1. decile 33400 4 000 52400 -12400 -6 400 30 000 101 000
2. decile 65 000 2 300 76200 -24 800 -7 100 33000 144 600
3. decile 109 800 1600 63700 -36200 -7 400 34 000 165 500
4. decile 144 800 1000 54800 -45100 -7 500 34 800 182900
5. decile 175 300 700 48800 -53600 -7 500 35200 198 900
6. decile 204 800 500 44600 -62 600 -7 400 35200 215000
7. decile 236 500 400 41300 -73100 -7 200 34 800 232 800
8. decile 275800 300 38500 -86800 -7 000 33 800 254700
9. decile 338 300 300 34300 -109 300 -6 500 30 200 287 300
10. decile 576 200 200 32500 -184900 -6 200 27 100 444900

All deciles 216 000 1100 48700 -68900 -7 000 32800 222 800
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Table 11. Value of municipal services by service sector in percent of total value of municipal

services by deciles of extended income*

Service sector 1 2 3 4 5 6 7 8 All
1. decile 6.3 9.8 5.0 4.0 16.1 27.6 4.7 26.5 100.0
2. decile 5.7 14.9 7.3 3.7 6.8 331 4.2 241 100.0
3. decile 5.6 19.2 7.8 35 5.4 30.4 4.3 23.6 100.0
4. decile 54 224 8.5 34 4.3 285 43 23.2 100.0
5. decile 5.4 23.7 8.6 33 3.7 27.8 4.4 23.0 100.0
6. decile 54 24.2 8.7 33 35 27.3 45 231 100.0
7. decile 55 24.0 8.3 33 3.3 274 4.6 235 100.0
8. decile 5.7 225 1.7 34 33 28.1 4.9 244 100.0
9. decile 6.4 20.9 7.1 3.7 3.7 25.3 5.6 27.2 100.0
10. decile 7.2 20.1 6.9 41 4.0 20.9 6.6 30.2 100.0
Sector 1: Administration  Sector 3: Childcare Sector 5: Socia care Sector 7: Culture

Sector 2: Education Sector 4: Hedlth care Sector 6: Care for the Sector 8: Infrastructure

elderly and disabled
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Table 12. Decomposition of the Gini-coefficient for the distribution of extended income with

respect to components of private incomes and total expenditures on municipal ser-

vices

Inequality share Income share Concentration coefficient
Market incomes 1.681 0.970 0.376
Social assistance -0.012 0.005 -0.507
National cash transfers -0.133 0.219 -0.132
Taxes -0.526 -0.309 0.369
Municipal user fees 0.002 -0.032 -0.012
Municipa services -0.012 0.147 -0.018
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*Expenditure u; includes wages to local government employees and purchases of goods and services for public
production. However, expenditure on social services also includes cash transfers (social assistance). Note that
expenditure is defined exclusive of interest payments.

The major part of local government income in Norway is general grants-in-aid from the central government and
local income taxes. The tax rate as well as the tax base is determined by the central government. For this reason
both grants and taxes are treated as exogenous variables in the model.

3For further discussion of the model and its performance we refer to Aaberge and Langergen (2003b).

“The discretionary income (Y — o) is shown to vary considerably across municipalities, which suggests that
thereislocal discretion in spending in many municipalities.

°As demonstrated by Langergen and Aaberge (1999), the estimated effects of exogenous variables on spending
behavior captured by partial regression models may be biased and moreover prove to differ significantly from
the results obtained when a simultaneous modeling framework is used. Note, however, that a central government
appointed commission has recently proposed arevised version of the current cost-equalization formula, which
takes into account the results from the simultaneous model that forms the basis of the present study.

The index for small municipalities decreases linearly from 1 to 0 in the interval 0-10000 inhabitants, and equals
0 for municipalities with more than 10000 inhabitants.

"The weights are equal to population shares for each municipality.

8For culture we have estimated the average demand on each education level rather than the probability of being
recipient.

°For further details, see Aaberge and Langergen (2003a).

OFor detailed results on the age composition of different income groups, see Aaberge and Langargen (2003a).
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