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1 Introduction

The effects of intergovernmental grants on local policies and local economy have
been extensively investigated since at least early 1950s, when Buchanan (1950) and
Scott (1950) were published. The surge of the theoretical and empirical literature
is followed by the theoretical discussion of “Bradford-Oates equivalence theorem”
in Bradford and Oates (1971a;b) and the empirical results of the “flypaper effects”
found in Henderson (1968) and Gramlich (1969).

Although many studies have been produced both from theoretical and empirical
perspectives in this field, there is still no clear consensus other than the finding that
the effect of intergovernmental grants on local expenditure appears to be positive
in most cases and the sizes of estimated effects often imply the existence of the
flypaper effect. See, for example, some recent reviews of the flypaper effect such as
Hines and Thaler (1995), Bailey and Connolly (1998), Oates (1999), Gamkhar and
Shah (2007) and Inman (2008).

Several reasons can be pointed out why the surge of the research has not followed
the convergence of debates. First, several competing theories can “explain” the
same grant effect or the flypaper effect but we often do not have good empirical

1 Second,

devices or data to directly test the superiority of one theory to others.
intergovernmental grants are in most cases endogenously allocated and it is often
difficult or impossible to obtain credible estimates of grant effects. ? Third, the
effects of grants can also be heterogeneous within a specific grant program and
then estimation results can change depending on the sources of variation that are
exploited for identification or on the samples that are used for analysis. Fourth,
as is pointed out by Hamilton (1983) and other studies, estimation results can be
sensitive to model specification.

All of the above problems limit the credibility and generalizability of studies
on grant effects. Although it is difficult to completely solve these problems, it is

important to explicitly take into account these problems as much as possible in the

IThis is of course not a peculiar problem in the grant effect literature. DiNardo and
Lee (2011), for example, refer to this problem in the context of labor market studies.

2Dahlberg et al. (2008) list four possible sources of endogeneity in intergovernmen-
tal grants: (1) political negotiations between central and local politicians, (2) central
politicians’ preferences for specific economic and political characteristics of local gov-
ernments associated with their spending priorities, (3) socio-economic characteristics of
municipalities simultaneously influencing spending, taxation and grant allocation, and (4)
unobserved characteristics correlated with both local spending and grant allocation.



estimation and the interpretation of grant effects.

In this paper, I first consider a two-stage grant allocation mechanism where
heterogeneous propensities of local governments for public services result in both
endogenous grant allocation and heterogeneous grant effects on local policies as
results of the nonrandom allocation of grants from the central government (central
budgetary stage) and conventional optimization procedures of local governments
(local budgetary stage). Based on this setting I then discuss how a Regression
Kink (RK) design with a kinked grant allocation rule can be utilized to solve the
problem of grant endogeneity under the assumption of grant effect heterogeneity. At
the same time, the locality of RK estimation and its implications are also discussed.

In the empirical part, secondly, I examine the causal effects of the grants on lo-
cal expenditures and policies with the Regression Kink (RK) design using Japanese
municipality data and exploiting the kinked grant assignment rule of fiscal equal-
ization grants. With the same data and the same identification strategy, Ando
(2013) finds that the effect of the fiscal equalization grants on local expenditure
is around one-to-one. In this study, I further investigate grant effects on various
expenditures by type (personnel costs, social benefits, construction, etc.) and by
function (education, welfare, public work, etc.) and on several policy outcomes such
as teacher-student ratio and public assistance recipient ratio.

The main difference between this paper and Ando (2013) is that the focus of this
paper is on the causal effects of the fiscal equalization grants on local policies and
their theoretical interpretations while the purpose of Ando (2013) is to examine the
plausibility of the RK design in the presence of confounding nonlinearity around the
kink point with Monte Carlo simulations and empirical applications with Japanese
fiscal equalization grant. This paper is based on Ando (2013) in the sense that the
credibility of the RK design used in this paper relies on the investigation conducted
in Ando (2013).

Estimation results imply that, for a specific subgroup of relatively affluent mu-
nicipalities, expenditures for non-personnel education costs are arguably most signif-
icantly affected by the fiscal equalization grants. On the other hand, grant effects on
personnel costs and social-welfare-related variables are not observed or only weakly
observed. Grant effects on construction is also not clearly captured although some
modest positive effect on expenditure for public work (road) is robustly estimated.
These results imply that the strong positive grant effect on total expenditure, or the

one-to-one perfect flypaper effect found in Ando (2013), cannot be sufficiently ex-



plained by major public-choice theories such as bureaucratic budget-maximizing or
slack-maximizing models or the lobbying model of strong political pressure groups
because non-personnel education expenses seem not provide great benefits either to
public employees or large political pressure groups such as construction companies.

The contributions of this paper are twofold. First, this paper presents simple
conceptual and empirical frameworks that explain how grant endogeneity and grant
effect heterogeneity arise in a general intergovernmental grant scheme. With a
similar two-stage grant allocation program, Knight (2002) also discusses the problem
of grant endogeneity, but he considers a more specific grant allocation mechanism at
the central (or federal) budgetary stage and also assumes a constant grant effect at
the local (or state) budgetary stage. On the other hand, the conceptural framework
of this paper does not assume any specific central budgetary process and also allows
heterogeneous grant effects at the local budgetary stage. Then under these setups
I show that endogeneity bias in the estimation of grant effects may not be solved
by the conventional assumption of selection on observables.

My second contribution is to investigates the effects of unconditional fiscal equal-
ization grants with a quasi-experimental framework and local estimation, which
could be effective to rule out both statistical and institutional confounding fac-
tors. Although recent US studies examined grant effects exploiting some quasi-
experimental approaches, most of them investigated the impacts of specific condi-
tional federal transfers on various outcome variables, such as Knight (2002), Gordon
(2004), Baicker and Gordon (2006), Conley and Dupor (2011), Sudrez Serrato and
Wingender (2011), Chodorow-Reich et al. (2012), Wilson (2012) , and Cascio et al.
(2013). Because conditional grants based on a specific program considerably differ
in many respects from unconditional grants based on a fiscal equalization scheme,
empirical results and policy implications for conditional grants cannot be directly
applied to unconditional fiscal equalization grants.

Nonetheless, compared with these recent studies on conditional grants in the
U.S., where no unconditional fiscal-equalization grants exist at the federal level since
General Revenue Sharing was abolished in 1987, there are fewer quasi-experimental
studies that examine the effects of unconditional fiscal equalization grants, like
Dahlberg et al. (2008) and Lundqvist et al. (2014) in Sweden, Lundqvist (2013) in
Finland, Litschig and Morrison (2013) in Brazil, and Ando (2013) in Japan. This
paper adds another evidence to this literature. In addition, I discuss the advantage

of a local estimator like an RK estimator in ruling out institutional confounding



factors which could exist in a fiscal equalization scheme and in making the causal
interpretation of estimates more plausible even when an unbiased global estimator
is available.

The remainder of the paper is organized as follows. In Section 2 and 3, I discuss
my conceptual and empirical frameworks respectively. Section 4 discusses my iden-
tification strategy and institutional settings. In Section 5, I describe my dataset
and conduct some preliminary analysis. Section 6 provides estimation results and

discuss their interpretations. Section 7 concludes.

2 Conceptual framework

In this section, following Knight (2002), I present a two-stage grant allocation pro-
cedure where intergovernmental grants are distributed to local public expenditure
and private income (via tax reduction) through the central budgetary stage and
the local budgetary stage. One important difference from Knight (2002) is that
my framework explicitly allows grant effects to be heterogeneous due to different
propensities of local governments for local public services whereas Knight (2002)

assumes a constant grant effect across local jurisdictions.

2.1 Central budgetary stage

Suppose that the central government decides to allocate a grant based on the vector
of socio-economic characteristics W; and some random factor ¢;. Then a grant allo-
cation function at the central budgetary stage can be denoted as G; = G;(W, €;).
Unlike Knight (2002), I do not assume any specific bargaining model or another
grant allocation mechanism. Different grant allocation mechanisms such as pro-
grammatic redistribution based on fiscal equalization formulas, which can be ob-
served in many developed countries (Dafflon 2007; Reschovsky 2007; Rodden 2009)
and tactical redistribution as a result of central-local political interactions (Lindbeck
and Weibull 1987; Dixit and Londregan 1998) could affect G;. *

In this paper, it is rather trivial whether the grant allocation mechanism at the
central budgetary stage is better explained by one hypothesis than others. What is

important here is the assumption that grants are allocated from the central govern-

3See, for example, Solé-Ollé (2013) for a distinction between tactical and programmatic
redistribution by intergovernmental grants.



ment to local governments based on some observed and unobserved socio-economic
characteristics W of local governments. As is discussed later, this allocation mech-
anism causes the problem of grant endogeneity in the identification of grant effects

on local policies.

2.2 Local budgetary stage

Next, consider a local government ¢ with heterogeneous propensity (or preference)
for a privately-provided good C; and a publicly-provided good Y;. A propensity
parameter of local governments for the publicly-provided good is defined as «;.
Note that I do not impose any micro-economic assumption or interpretation on the
sources of this “propensity for public expenditure” at this stage. In other words,
this “propensity” can include any factors (except for the budget constraint) that
determine or limit the choices of local governments. I also assume that the price
of the publicly-provided good is standardized to one and therefore Y; can also be
regarded as the level of local public expenditure.

Based on these settings, once grant G; is allocated from the central government
at the central budgetary stage, each local government is assumed to maximize the

following objective function with Cobb-Douglas specification:
UZ(CZ, Y;, Oéi) = (1 — ozl)lnC'l + ozl-lnY;, for i = 1, 2, ..... n.

where C; is the amount of a numeraire privately-provided good (or the level of
private consumption) for a representative citizen/voter that each government takes
into consideration at the local budgetary process and Y; is the amount of publicly-
provided good (or the level of public expenditure). The decision of the local gov-

ernment ¢ is then characterized by the following optimization program:

m}gX Ui(Cy, Y3 o)
Subject to Cz + Tibi = IZ‘,
Y, = 7B + Gi,

where [; is the income of the representative citizen/voter, b; is the tax base of the

representative citizen/voter, B; is the total tax base, and 7; is the local tax rate.!

T refer to Le Maux (2009) for this type of model specification.



The first constraint is the budget constraint of the representative citizen/voter and
the second one is the the budget constraint of the local government. These two
budget constraints can be unified to C; + r;Y; = I; + r;G;, where r; = b;/B;, that is
the ratio of the tax base of the representative voter/citizen to the total tax base.
See Le Maux (2009) for some varieties of this type of model specification with
different theoretical assumptions of local-government decision making such as the
median voter model, the Leviathan model, the slack-maximizing model, the general
bureaucratic model, the partisan politicians model, and the lobbying model. In
this paper, however, I refrain from constructing explicit micro-economic behavioral
models because it is often impossible to directly test these behavioral assumptions
with the data of local governments, which I will also use in my empirical analysis.
A minimal assumption that I adopt is that local governments maximize their
objective functions U; under the above two budget constraints. The maximization

procedure results in a public expenditure function as follows:

o, 1

T

Y, =

In my framework, the amount of the grant G; is fixed once it is determined at
the central budgetary stage. Hence the causal effect of the marginal (or one-unit)
increase of GG; at the local budgetary stage can be defined as

b = ;l—gz = Q. (2)
That is, the causal effect of a one-unit increase in G; on Y; is equal to the propensity
parameter for public expenditure ;. While this relation is derived from a specific
functional form of the objective function, it reflects the intuition that grant ef-
fects are heterogeneous across local governments and this heterogeneity comes from

heterogeneous local propensities for public expenditure.

3 Empirical framework

3.1 Grant endogeneity

Based on the conceptual framework above, my objective is to identify some average
of ;, namely some average effect of GG; on Y;, with the observed data of local gov-

ernments. Because G; is a function of W; and factors in W; may be correlated with
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the unobserved propensity parameter «; for which in turn affects public expenditure
Y;, it is impossible to identify the average of g; by simply regressing Y; on G; due
to endogeniety problem.

In order to clarify this grant endogeneity problem as well as grant effect het-
erogeneity, I adopt the potential outcome framework or the Rubin Causal Model
(Rubin 1974; Holland 1986) rather than relying on commonly used linear estima-
tion models. With the potential outcome framework, I denote Y;(D;) and G;(D;) as
potential outcomes of public expenditure and grants for local government ¢ where
D; is the grant assignment variable that is equal to 1 if a local government receives
the grant and otherwise 0.

In addition, I assume that the data generating process of Y; is consistent with
the public expenditure function (1). Although the following discussion can be done
without such a specific parametric assumption on Y;, I keep using this public ex-
penditure function for the theoretical interpretations of derived parameters.

First of all, T redefine the effect of a one-unit increase in the grant on local
expenditure as follows:

Yi() = Yi(0)  Yi(1) = Yi(0)

B = G = Gi(0) = G =q; fori=i=1,2,...n. (3)

where the first equality holds because G;(0) = 0 by definition and the second
equality is derived by inserting the public expenditure function (1) into (3).

As commonly denoted in the causal inference literature with potential outcomes,
observed outcome Y; can be expressed as a function of the grant assignment status
D; and potential outcomes Y;(D;), namely Y; = (1—D;)Y;(0)+D;Y;(1) (Rubin 2005;
Imbens and Wooldridge 2009). The “fundamental problem of causal inference” is
that both potential outcomes Y;(0) and Y;(1) cannot be observed at the same time
, implying that the individual causal effect 8; in (3) cannot be observed (Holland
1986).

One straightforward attempt to estimate some average causal effect of 5; is to

use the following equation:

E(Yi|D; =1) — E(Y;|D; = 0)
E(Gi|D; = 1) — E(Gi|D; = 0)

Bgap =

which is the gap of averaged Y; between grant-receiving governments and no-grant-

receiving governments divided by the gap of averaged G; between them. This



equation can be transformed to:

— E[Y;(0)|D; = 0]

EIY:(1) ~ Yi(0)|D, = 1] Ei(0)|D, = 1]
Poer * E[G)[D; = 1

E[G(1)|D; = 1]

E[p:Gi(1)|D; = 1] E[Y;(0)|D; = 1] — E[Y;(0)|D; = 0]
FIG.()|D: =1 FGDID: = 1

_ B(0,Gi|D; =1)  E(auli/ri|D; = 1) — E(aI;/r| D; = 0) -
E(G,|D; = 1) E(G,|D;i = 1) '

where the second equality is based on the definition of §; in (3) and the third
equality is obtained by plugging the public expenditure function (1) into (5).

The first term in (5) is an average increase in public expenditure induced by
grant allocation, divided by an average grant level. This term can be interpreted
as a version of the average causal effect of a one-unit grant increase on public
expenditure for grant-receiving governments. The second term represents a selection
or endogeneity bias caused by mean difference in Y;(0) between grant-receiving
governments and no-grant-receiving governments. Because the grant assignment
variable D; is not randomly assigned among local governments —it is affected by
socio-economic characteristics W;— this selection or endogeneity bias is generally
nonzero if Wj is dependent of «;, I; or r;. See also Appendix A that provides a
simplified graphical explanation of the above discussion.

In particular, because the propensity for public expenditure «; is unobserved
and it is also difficult to reason how «; is correlated with Wj, it could be difficult

to mitigate the bias based on the assumption of selection on observable.

3.2 Regression Kink design

The sample analog of the equation (4) is the simplest nonparametric estimator for
a grant effect, but the equation (5) suggests that this is generally not a credible
estimator to investigate the average causal effects of endogenous grants. In order to
solve this endogeniety problem, I will exploit the Regression Kink (RK) design with
a kinked grant assignment rule that exists in Japanese fiscal equalization scheme.
> The details of the institutional setting of this fiscal equalization scheme are

described in the next section and in Ando (2013). Here I focus on the properties

°See Card et al. (2012) for theoretical and methodological discussions on the RK
design.



and interpretations of the RK estimation with a kinked grant allocation rule.

Suppose that the grant G; is allocated by the following kinked formula:

0 ifV, <
vV it Vi >0,

where V; is an indicator with which the grant level changes proportionally with the
positive rate v if V; > 0. If a grant allocation system includes such a formula, a
sharp Regression Kink (RK) design could be utilized to identify grant effects, using
V; as an assignment variable.

Assume that the density function of V; are smoothly distributed (continuously
differentiable) at V; = 0 and other relevant assumptions for the sharp RK design
listed in Card et al. (2012) are satisfied. Then I could use the following RK esti-
mand by Nielsen et al. (2010) and Card et al. (2012):

lim dE(Yi|Vi = v) — lim dE(Yi|Vi = v)

e— 0 dv vete €70 dv o .
Pri = ——E GV = o) T dE(GIV = v) (M)

lim — lim

e— 0 dv vete €70 dv N

This quantity is the counterpart of (., in (4) but all the terms are not condi-
tional expectation functions but the slopes of them with respect to V' and they are
conditional on V; = v with v = +e and e — 0. The equation (7) captures the
change in the slope of E(Y;|V; = v) at V; = 0, divided by the change in the slope of
E(G;|V; =v) at V; = 0.

To see how the RK design works in the context of the conceptual framework
in Section 2, I insert the public expenditure function (1) and the kinked grant

allocation rule (6) into the equation (7):
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e— 0 dv i v=—fe e—~ 0 qu 7 v=—¢e
Bre =
lim —E(Vi|V; = v) — lim —E(0]V; =v)
e—s vete e— 0 v v——e
elimo _UWU - E(ay|Vi = v)] e
B d
Jm 0|

) d
elimoh - E(oy|Vi=v) + ’)/U%E(Oéi“/; =0)]

g

v=+-e

= lim E(«|V; = +e)
e— 0

= F(o;|unit 7 is a treated and V; = 0),

where the second equality is derived by the smoothness condition of the pre-determined
covariates at V; = 0, which is predicted if the smooth density condition of V; at
Vi = 0 is satisfied (Card et al. 2012). Thus frx can be considered as the average
causal effect of the unit-increase in G; at V; = 0 for the treated. See also Appendix
B for the derivation of the average grant effect by the fuzzy RK design when -~
differs among local governments.

There are a few perivous studies which examine grant effects using the RK
design. Dahlberg et al. (2008) and Lundqvist et al. (2014) utilize a kinked formula
of intergovernmental grants in Sweden for RK estimation to identify grant effects
on local expenditure, revenue, and public employment. Ando (2013) also exploits
a kinked formula of fiscal equalization grants in Japan to investigate the validity of

the RK design in the presence of confounding nonlinearity around the cutoff point.

4 Identification strategy

Following Ando (2013), this paper investigates grant effects on local expenditures

and other policy variables around a particular cutoff point exploiting the RK design.
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The locality of RK estimation may weaken the external validity of the interpretation
of estimated causal effects, but strengthen the plausibility of theoretical interpreta-
tions because the behaviors of a relatively homogeneous subgroup of municipalities
can be investigated. In addition, as I will explain later, my local RK estimator
also allows me to exclude some confounding institutional factors which could not

be separated out from a global estimator.

4.1 Institutional settings

A major fiscal equalization scheme in Japan, which is called a Local Allocation
Tax (LAT) grant, allocates unconditional lump-sum grants to local governments
(prefectures and municipalities) in order to compensate for the fiscal gap between
the fiscal need and the revenue capacity of a local government. LAT grants are
primarily intended to ensure a certain standard level of local public services to
all citizens in Japan regardless of their residential areas. Subsequently, I focus my
attention on municipalities although most descriptions can be applied to prefectures.

The detailed allocation rule of LAT grants at the central budgetary stage, which
is expressed as G; = G(Wy, ¢;) in the last section, is fairly complex. That is, the
vector of socio-economic variables W; explicitly includes a large number of demo-
graphic and socio-economic factors and it is expected that unobservable political
and bureaucratic factors also affect GG; because grant formulas are annually modified
and adjusted at the central budgetary stage.

The central budgetary stage of the Japanese fiscal equalization scheme consists
of two steps where in the first step the national-level total amount of LAT grants
>; G; is determined based on the amount of central tax revenues and political and
bureaucratic processes. In the second step, the grant eligibility D; and the amount
of the LAT grant G; for each municipality are determined by various socio-economic,
political, and bureaucratic factors.

Although G is affected by a large number of observed and unobserved factors,

it can also be expressed as a kinked deterministic function as follows:

£V, <
Z:{O V=0 ere V, = NEED, — C AP, (8)

V, itV >0,

In this equation NEED; is the fiscal need which indicates the amount of local

expenditure required to cover the total cost of the standard levels of local public
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services. C'AP; is the revenue capacity index which is calculated based on the po-
tential revenues that each municipality could collect on its own under a standard
local tax system. NEED and C AP are officially referred to as “Standard Fiscal
Need” and “Standard Fiscal Revenue” respectively and both are estimated annu-
ally by the Ministry of Internal Affairs and Communications (MIC) at the central
government. Thus V; is the “need-capacity gap”, which measures to what extent
the local expenditure need is larger than the local revenue capacity. Dafflon (2007)
discusses fiscal equalization system based on the “need-capacity gap” in a more
general context.

The formula (8) implies that the amount of G; is zero if CAP; is equal to
or larger than NEFED,; whereas it compensates the gap betweeen NEFED,; and
CAP; if NEED,; is larger than C'AP;. In short, the LAT scheme ensures that each
municipality can at least provide a certain level of local public services which is
equal to NEFED; by providing the grant that is equal to NEED; — CAF;.

4.2 Estimation with the RK design

From the viewpoint of the identification strategy, the grant allocation rule (8) is a
special case of the kinked grant formula (6) with v = 1. Then the sharp RK design
can be exploited to estimate Srx, which is the average causal effect for grant-eligible
municipalities at V; = 0.
For empirical analysis, I use the following linear and quadratic polynomial mod-
els:
Yi=00+ 60V +06:V,-D;+¢

Vi =0+ 01V 4+ 05V; - Di + 05V +0,V? - D; + ¢,

where D; = 1 if V' > 0 and otherwise 0 and ¢; is an error term.® Here the parameter
of interest is #y, which captures the change in the slope of E(Y;|V; = v) at V; = 0.
In other wards, y is the numerator of the equation (7). Because the denominator

of the equation (7) is 1 in my application (i.e. the slope change of the LAT grant

I do not use higher order polynomials such as third-order (cubic) or fourth-order
(quartic) polinomials in estimation because an RK estiamte generally becomes very im-
precise with these model specifications. See Monte Carlo simulations and empirical ap-
plications in Ando (2013). As a relevant issue, Note 18 in Card et al. (2012) discusses
a substantial cost in variance when local quadratic polynomials are used instead of local
linear polynomials.
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at V; = 0 is 1), the unbiased estimator of 0, can be interpreted as the estimator of
Bri.-

As Ando (2013) examines, there are both advantages and disadvantages in ex-
ploiting the RK design with the kinked assignment formula of the LAT grants.
First, one advantage from the econometric standpoint is that local governments
cannot manipulate their positions regarding the assignment variable at the central
budgetary stage and therefore the problem of endogenous sorting can be ignored.
Because the endogenous sorting may cause a serious estimation problem in the
RK design, which exploits a relatively subtle variation around the kink point, this
property is a great benefit.

Second, on the other hand, as Ando (2013) investigates with Monte Carlo studies
and the same data used in this paper, the problem of confounding smooth nonlinear-
ity around the kink point has to be controlled for by additional pre-determined co-
variates. That is, in a finite sample, it could be difficult to separate out a true kinked
relation between an assignment variable and an outcome variable from a quadratic
or another smooth nonlinear relation between them. Because in my application the
bias from confounding nonlinearity cannot be eliminated only by standard empirical
RK strategies such as a smaller bandwidth or a higher-order polynomial regression,
I have to rely on additional covariates to control for this confounding nonlinearity
and to obtain plausible RK estimates.” This is a disadvantage because it weakens
the credibility of the RK design, which relies on the idea of local randomization
around the cutoff point where confounding factors should be able to be ignored in
principle.

Third, however, I have another advantage on the above issue because we could
expect around one-to-one effect of the LAT grant on total expenditure from the in-
stitutional knowledge and Ando (2013) actually shows that about one-to-one effect
is robustly observed once relevant covariates are controlled for to mitigate confound-
ing nonlinear relation around the kink point.® The reason why around one-to-one
effect is expected is that Japanese municipalities have a relatively homogeneous

local tax system regardless of their socio-economic and political differences.? Given

"See Ando (2013) for details.

8Ando (2013) also demonstrates that RK estimation with a fixed-effects model also
generates similar results.

Tt is not entirely clear why Japanese local municipalities have relatively homogeneous
local tax system although they have some discretion over local taxation policies. I do not,
however focus on this issue in this paper.
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this result, this paper can focus on issues about how municipalities allocate grants
among different public expenditure categories, rather than between public expendi-
ture and private consumption (via tax reduction) as in conventional studies. I will

also discuss the theoretical interpretations of grant effects on expenditure categories.

4.3 Local estimation and its implications

Because the RK estimand is inherently local, the application of the RK design forces
me to focus on grant effects for a subgroup of municipalities around NEED,; =
CAP;. This is however even preferable in a sense that this subgroup consists of
relatively affluent municipalities which are at the margin between grant receivers
and non-receivers and have a relatively large amount of discretionary revenues.
Because these municipalities are supposed to be able to cover basic fiscal needs by
their own revenues even without LAT grants, estimated grant effects at this margin
can be considered to reflect municipalities’ discretionary policy choices rather than
the artifact of the institutional setup of the fiscal equalization scheme.

To understand this issue more clearly, it is important to remember that LAT
grants, or arguably fiscal equalization grants in general, are allocated through two
stages, namely the central and local budgetary stages. In the conceptual framework,
I implicitly assume that local governments can maximize their objective functions
after they receive “unconditional” and “lump-sum” grants. Under this assumption,
once I can take into account the grant endogeneity caused at the central budgetary
stage, estimated grant effect at the local budgetary stage can be considered as a
consequence of local governments’ decision making.

However, although LAT grants are nominally “unconditional” and “lump-sum”
and local governments appear to have full discretion in grant allocation at the local
budgetary stage, LAT grants also reflect the “fiscal needs” of individual municipal-
ities which are defined and determined at the central budgetary stage. In addition
to this centralized feature of fiscal equalization grants, it is often legally manda-
tory for municipalities to allot their revenues to such centrally-determined fiscal
needs via local public services regardless of municipalities’ propensities for public
services. Then a positive correlations between LAT grants and local expenditures
could merely reflect this centrally determined fiscal needs, not the decisions of local
governments at the local budgetary stage. In this case it is misleading to inter-

pret estimated grant effects as results of the decision making of local governments,
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even if the endogeneity problem is properly resolved. This issue is in principle a
institutional matter of the Japanese fiscal equalization scheme, but I believe similar
problems exist in the estimation and the interpretation of grant effects with fiscal
equalization schemes in many other countries.

Local estimates by the RK design could avoid this problem by focusing on rel-
atively rich municipalities which may be able to use LAT grants as purely “uncon-
ditional” and “lump-sum” grants. It is because centrally determined fiscal needs,
which is defined as N EED; in my notation, can be covered only by their own fiscal
resources around V; = 0 under the Japanese fiscal equalization scheme. In other
words, the RK design enables me to focus on a subgroup of municipalities which
local budgetary process could relatively match the theoretical discussion of the opti-
mization problem. See Appendix C for further institutional details with a graphical
presentation.

This locality of RK estimation also implies that the same causal interpretations
cannot be applied to other subgroups such as fiscally poor municipalities which
heavily rely on fiscal equalization grants and are faced with different fiscal and
institutional restrictions. This lack of the external validity is of course a limitation
of this study, but I argue that this limitation stems from the heterogeneity of local
governments and the institutional contexts of the fiscal equalization scheme, not

from my identification strategy itself.

5 Data and preliminary analysis

5.1 Data

For empirical analysis, I use the same panel data that is used in Ando (2013) but
with a wider range of outcome variables. This data set consists of the panel data
for cities (shi) covering fiscal years 1980-1999. The cities which experienced amal-
gamation during the sample period are exclude from the sample because merged
municipalities follow a special fiscal equalization scheme, and most cities remain
in the sample. Date sources are listed in appendix D and briefly described here.
First, all of the fiscal variables are from Reports on the Municipal Public Finance
(Shichoson-betsu Kessan Jokyo Shirabe), which are published by MIC. Second,
various non-fiscal outcome variables are from different data sources. Observed pre-

determined covariates, which I need to include to control for confounding nonlin-
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earity around the cut off point, consist of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sec-
toral ratios of employment. Revenue capacity!® is from Reports on the Municipal
Public Finance and the other covariates are from Census data. Census data is
available for every Hth year and I impute annual data by linear interpolation.
Figure 1 shows the descriptive statistics of major outcome variables and covari-
ates, where fiscal variables are standardized as per capita values and deflated by
Consumer Price Index (CPI: the reference year is 2005) published by MIC. See

appendix F for the descriptive statistics of other outcome variables.

Table 1: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max

Outcome (Thousand yen)

Total expenditure 12666 308.98 96.58  155.25 1506.90

Expenditure by type

Personnel costs 12666 67.75 19.02 26.06 260.36

Social benefits 12666 30.62 16.40 5.15 206.99

Construction 12666 85.27 37.54 9.80 616.80

Other expenditure 12666 125.35 49.21 43.10 942.07

Expenditure by field

Education 12626 45.11 16.14 0.06 467.87

Social welfare 12603 57.12 26.12 15.07 454.56

Public work (total) 12626 62.38 27.61 3.05 423.81

Public work (road) 12280 18.30 9.90 1.38 127.52
Treatment (Thousand yen)

LAT grant 12623 48.17 46.84 0.00 408.26
Assingment (Thousand yen)

Need-capacity gap 12666 45.59 50.29 -111.15 408.50
Covariates

Revenue capacity (modified, thousand yen)* 12666 117.92 40.05 24.02 320.32

Population 12666 102890 103892 6178 810482

Population density (pop/kmz) 12666 1653.98 2306.80 20.35  14131.37

Population ratio (age 0-15, %) 12666 19.35 341 9.11 32.47

Population ratio (age 65-, %) 12666 13.10 454 3.67 32.42

Sectoral ratio (primary industry, %)** 12666 8.90 7.96 0.10 46.78

Sectoral ratio (tertiary industry, %) *** 12666 57.06 10.01 26.63 85.05

Notes: All fiscal variables are divided by population, meaning that they are per-capita values.
The fiscal variables are also deflated by CPI (the reference year is 2005). There are some missing
values for the LAT grant. Sources: Reports on the Municipal Public Finance, Census, and CPI.

*See online Appendix E for a precise definition of revenue capacity as a pre-determined covariate.
**The primary Sector consists of agriculture, forestry, fisheries and mining.

***The tertiary sector includes all the sectors that are not included in the primary sector and
secondary sectors (construction and mining).

10See also appendix E for detailed definitions
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When it comes to expendiutre variables, there are two different categorizations
in Japanese local expenditures. One is classified by type (seishitsu-betsu) such
as personnel costs (salary), social benefits (cash and in-kind), and construction
(investment projects). The other is classified by function (mokuteki-betsu) such as
education, social welfare, and public work. My primary interest is grant effects
on expenditures by type because they indicate how resources are allocated among
different types of agents such as bureaucrats, welfare recipients, and the construction
companies and therefore have direct theoretical implications. I will further discuss
this type-function distinction later. In Appendix F, I present additional descriptive

statistics for some outcome variables that I use in the following analysis.

5.2 Preliminary analysis

Figure 1 presents the scatter plots of the LAT grant and total expenditure against
the need-capacity gap for municipalities (only cities). This graph indicates that the
LAT grant has a clear deterministic kink at the threshold and the size of the grant is
not negligible for many LAT-receiving municipalities. The linear fit of total expen-
diture based on RK estimation with a first-order polynomial with the bandwidth
|Vit| < 20 indicates that there appears to be some kink in the total expenditure
at the cutoff point. At the same time, the smoothed values of local polynomial
regression for the total expenditure show a steeper nonllinear curve around the
kink point, implying the existence of some confounding nonlinear relation between
the assignment variable and the total expenditure. Ando (2013) shows that nei-
ther a quadratic polynomial nor a smaller bandwidth could perfectly eliminate this
confounding nonlinearity but the introduction of covariates can resolve, or at least
significantly alleviate, the problem.

In this paper, I primarily focus on the largest subcategories of expenditures by
type and by function. Figure 2 and 3 show the bin-mean plots and cubic fits of
expenditures by type and function respectively. In Figure 2, no clear kink at the
cutoff point is observed except for “the other expenditure” when I look at both
bin-mean plots and cubic fits, although the trend of construction expenditure also
may appear to change discontinuously around the cutoff point. In Figure 3, there

seem to be kinks at |V| = 0 for education and public works (roads).
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Figure 1: Total expenditure and LAT grant against need-capacity gap
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Notes: All of the variables are per-capita variables. Linear fits of expenditure per capita are
obtained by RK estimation with a linear polynomial where the continuity is imposed at |V| = 0.
Smoothed values with local polinomial regression are based on a kernel-weighted local polynomial
regression with the default setting of lpoly command in Stata 13. Sources: Reports on the
Municipal Public Finance, Census, and CPI.

Figure 2: Bin-mean plots and cubic fits of expenditures by type
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Notes: All of the variables are per capita variables. Cubic fits are estimated at the both sides
of the cutoff point, but continuity at the cutoff point is imposed. Bin size is 2 and bandwidth is
|V | < 50. Sources: Reports on the Municipal Public Finance, Census, and CPI

In addition, Ando (2013) conducts two preliminary analyses in order to examine
the validity of the identification strategy with this data and shows that continuity

assumption at the cutoff point seemed valid for the density function of the assign-
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Figure 3: Bin-mean plots and cubic fits of expenditures by function
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Notes: All of the variables are per capita variables. Cubic fits are estimated at the both sides
of the cutoff point, but continuity at the cutoff point is imposed. Bin size is 2 and bandwidth is
|V | < 50. Sources: Reports on the Municipal Public Finance, Census, and CPI

ment variable and all the covariates. See Appendix G for more details.

6 Results

6.1 Linear OLS estimation

Before examining RK estimates, estimation results with linear regression models are
provided where I assume linear and constant grant effects and exogenous grant allo-
cation conditional on covariates. As outcome variables, I use total expenditure, and
major three type-based expenditure categories (personnel costs, social benefits, and
construction) and the sum of the other remaining expenditures. As pre-determined
covariates, I use revenue capacity, population, population density, population ratios
of the elderly cohort and the young cohort, and the sectoral ratios of employment.
When it comes to these covariates, the quadratic terms of these covariates are added
to the regressors in order to take into account quadratic relations. In addition, I
also include the conditional matching grants from the central government and pre-
fectures in control variables because they are expected to be correlated with both
LAT grants and expenditures.

From the standpoint of the causal inference framework, to control for these con-
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ditional matching grants may be problematic in the following two senses. First,
these grants could also be endogenous and might contaminate whole estimation.
Because conditional grants tend to be used as tools of tactical redistribution by
politicians, this possibility of endogeneity could be high. In the linear OLS esti-
mation , however, I simply assume that these grants are also exogenous like LAT
grants.

Second, in some cases, these conditional grants can be interpreted as intermedi-
ate variables which can be “crowded in” by LAT grants because a large part of local
public services and local investment projects are jointly financed by the general rev-
enues (including LAT grants) of local governments and conditional matching grants
from upper-level governments. Intermediate variables should not be, at least in
general, included in control variables because it causes estimation bias (Rosenbaum
1984). The bias of an intermediate variable, however, is excluded by assumption
in the linear regression framework. That is, if I assume linear and constant effects
from the LAT and conditional grants on an outcome variable, the coefficient of the
LAT grant variable can be interpreted as a direct effect on an outcome not through
“crowding in” conditional matching grants (Pearl 2001). Although these additional
assumptions as well as the assumptions of exogenous LAT grants and constant grant
effects are not realistic, at least some of them are conventional assumptions used in
the literature.

Estimation results are shown in Table 2. First, column (1) and (2) present results
for the total expendutre with and without fixed effects and both estimates clearly
exceed one. It is difficult to interpret these results as causal effects, particularly
because I control for the conditional grants, which are arguably the only sources of
more than one-to-one “crowding-in” total effect.!! When it comes to expenditure
categories, all estimated coefficients are significantly different from zero and, if 1
believed estimates with fixed-effects models as causal effects, a grant effect would
be the largest on construction among the three major categories, but the effect on
“the other expenditures” is larger than on construction.

In practice, because our estimates on total expenditure implies some positive
estimation bias, it is also hard to regard the other estimates on expenditure cat-
egories as causal effects. In addition, even if the estimated grant effect on total
expenditure were in a credible range, there would be another concern that some

parts of the results are driven by central institutional regulations, not the decision

" Ando (2013) shows similar results but without the covariates of conditional grants
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Table 2: OLS estimates for expenditures by type

Dependent variable
Total exp. Personnel cost Social benefits Construction Other exp.
(3] @ (©) (@) ®) (6) @) (©) (©) 10)
Estimate 1.618*** 1.466***  0.304*** 0.148***  0.070*** 0.037***  (0.271*** 0.312***  (0.972*** 0.969***

(0.064) (0.068)  (0.030) (0.023)  (0.015) (0.013)  (0.039) (0.046)  (0.046) (0.049)

Socio-econ. covar. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Other grants covar. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fixed effects No Yes No Yes No Yes No Yes No Yes
Adjusted R-squared  0.914  0.886 0.713  0.856 0.707 0.714 0.557  0.516 0.548  0.520
Observations 12,623 12,623 12,623 12,623 12,623 12,623 12,623 12,623 12,623 12,623

Notes: Standard errors are clustered by the municipality level. ***: P < 0.01, **:p < 0.05, *:p < 0.1.

making of municipalities as discussed in Section 4.3. Then the interpretation of

estimation results could be difficult.

6.2 RK estimation
6.2.1 Main results

Table 3 provides RK estimates for my main outcome variables with linear and
quadratic polynomial specifications and different bandwidths. I also added the set
of the control variables used in the OLS estimation except for central and prefec-
tural conditional grants. Column (1) presents the same results as Ando (2013) for
reference and implies that the grant effect on total expenditure is more or less close
to one. An estimate with a linear polynomial and the bandwidth |V| < 10 and
estimates with a quadratic polynomial and the bandwidths |V| < 30 or smaller are
very different from other estimates and their standard errors are also discontinu-
ously higher than the others, implying that RK estimates are highly imprecise with
these settings. It simply reflects the fact that the RK estimation is more demanding
when the bandwidth is smaller and a polynomial order is higher, particularly when
a sample size is not so large.

In column (2)-(5), RK estimates for three major expenditure categories and the
remaining expenditures are provided and they show several remarkable differences
from OLS estimates in table 2. First of all, most RK estiamtes for personnel costs
and social benefits are not statistically different from zero. Second, RK estimates

for construction are about 0.5 or more with a linear polynomial, but they tend to
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be statistically insignificant when I use a quadratic polynomial and relatively small
bandwidths. Third, RK estimates for “the other expenditures” are almost always
significantly different from zero regardless of polynomial orders and bandwidth sizes.
On the other hand, the sizes of estimates are different depending on a polynomial
order and estimates are larger and closer to one when a quadratic polynomial is
used.

In sum, RK estimation with both linear and quadratic polynomials implies
1.around one-to-one effect on total expenditure, 2. no statistically significant effect
on personnel costs and social benefits, and 3.statistically significant effect on “the
other expenditures”. On the other hand, it is unclear whether there is any effect on
construction. The size of the effect on “the other expenditures” is also somewhat
ambiguous. If I believe Akaike Information Criteria (AIC), it supports a quadratic
polynomial specification more often than a linear one, but differences in AIC are
rather subtle (results not shown in the table). Therefore I refrain from specific
conclusions about these matters so far.

From a theoretical point of view, no effect on personnel costs might suggest that
the objective function of the subgroup of Japanese municipalities around |V;| = 0 is
not a budget-maximizing or slack-maximizing type, although another possible inter-
pretation is that grant effects on administrative costs that are beneficial to bureaus
are through more flexible and minor expenditure categories such as outsourcing
costs rather than relatively rigid and legally regulated personnel costs. Unfortu-
nately, more detailed expenditure categories, which are now mingled in “the other
expenditures”, are not available in the periods of my panel data.

An alternative explanation appears to be possible based on the fact that recur-
ring expenses such as personnel costs and social benefits are generally less sensitive
to revenue changes than construction costs or “the other expenditures’. Then mu-
nicipalities which happen to receive a relatively small amount of grants around the
threshold could allocate these funds only to some non-recurring expenses. This
would be a particularly plausible explanation if I utilized some within-municipality
variations with a fixed effects model.

However, considering the fact that my RK estimation relies on cross-municipality
variations around |V;| = 0, a municipality just on the right-hand side of the cutoff
point happens to receive a small amount of the LAT grants and this “accidental
grant” is rather permanent unless the fiscal status of this municipality changes. In

this sense, there is some room for this municipality to consider its LAT grants as
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Table 3: RK estimates for expenditures by type

Polynomial Dependeint variable
order  Sample Total Personnel  Social Const- Other
& Size exp. costs benefits ruction exp.
bandwidth
@) (2 3 4) ®)
Lienar polinomial
No 12,666 0.965***  0.160*** 0.059 0.472%**  0.274***
(0175)  (0.051)  (0.060)  (0.110)  (0.094)
|V|<60 8,721 1.087*** 0.103* 0.088* 0.516***  0.380***
(0.182)  (0.060)  (0.052)  (0.128)  (0.091)
|V|<50 7,750 1.126*** 0.069 0.083 0.576***  0.397***
(0.198)  (0.068)  (0.052)  (0.147)  (0.095)
|V|<40 6,430 1.174%** 0.037 0.071 0.620***  (0.446***
(0242)  (0.083)  (0.059)  (0.182)  (0.111)
[V|<30 5,013 1.266*** 0.049 0.083 0.573***  (0.560***
(0256)  (0.090)  (0.069)  (0.205)  (0.132)
[V|<20 3,451 1.054*** -0.126 0.029 0.463* 0.687***
(0337)  (0.109)  (0.088)  (0.276)  (0.187)
[V|<10 1741 -0.071 -0.113 -0.174 -0.449 0.666**

(0.617) (0.216) (0.174) (0.538) (0.328)
Quadratic polinomial

No 12,666  1.492%%*  0210%*  0.266***  0.710%**  0.307*
(0.277)  (0.086)  (0.091)  (0.221)  (0.163)
IV|<60 8721  1289%**  .0.106 0.089 0.567%  0.739%**
(0.447)  (0.138)  (0.115)  (0.313)  (0.251)
IV|<50 7750  1272%%*  .0.093 -0.003 0413  0.955%**
(0403)  (0.150)  (0.127)  (0.325)  (0.232)
IV|<40 6,430  0.980**  -0.036 -0.078 0.059  1.034%**
(0479)  (0.178)  (0.150)  (0.394)  (0.276)
IV|<30 5,013 0.060 -0.361*  -0.214 0261 0.896**
(0.657)  (0.209)  (0.180)  (0.540)  (0.352)
IV[<20 3451  -1.064 -0.144 -0.364 -1.150 0.594
(1.068)  (0.313)  (0.243)  (0.834)  (0.557)
IV|<10 1741 -0.724 0.527 0.044 -2.022 0.727

(2535)  (0.693)  (0.464)  (1.906)  (1.282)

Notes: Standard errors are clustered by the municipality level. ***. P < 0.01, **:p < 0.05,
*:p < 0.1. All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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somewhat permanent grants that annually come to its budget and can be used for
recurring expenses.

In any case, given the theoretical setup in this paper, it is unlikely that the
propensity parameter for public expenditure «; consists of the propensity for per-

sonnel costs or social benefits.

6.2.2 Additional results

The expenditure categories used in the previous analysis are based on the types of
expenditure. Expenditure categories by type inform me whether local expenditures
are used to hire and pay for public employees, to provide social benefits to citizens,
or to increase jobs in the construction industry. These categories are useful to
understand some aspect of expenditure allocations, but do not provide information
about on which function (e.g. education, social welfare or roads) these personnel
costs, social benefits, and construction costs are spent. For example, one may want
to know whether additional expenditure on construction induced by additional LAT
grants is used to improve educational facilities or to build more roads.

Ideally it would be the best if municipality expenditure data with type-function
matrix is available. In reality, however, I have only data with expenditure categories
by type and by function respectively at the municipality level. In this subsection,
therefore, I use function-based expenditure data to examine on which functions the
LAT grants have more influence than on others.

Table 4 presents RK estimates for three major function-based expenditures, that
is education, social welfare, and public works (infrastructure). Results show that
RK estimates for education are largest among the the three categories and statis-
tically significant with reasonable combinations of a polynomial and a bandwidth.
RK estimates for roads also provide relatively robust results and they are about
one third or two third of the estimates for education. Results on social welfare and
total public works are more ambiguous because their estimates with a quadratic
polynomial are always not significantly different from zero if a bandwidth size is
equal to or smaller than 60.

There are several implications in these results . First, although I refrained
from a clear conclusion about the grant effect on construction expenses in the last
subsection, a significant effect on public works for roads implies that there seems

to be some grant effect on construction because a large part of road expenses is
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Table 4: RK estimates for expenditures by function

Polynomial Dependent variable
order Education Social Public works
& welfare Total Roads
bandwidth size (1) (3) (5) (7)
Linear polynomial
No 0.274*** 0.137* 0.230** 0.084**

0.041)  (0.077)  (0.103)  (0.037)

IV |<60 0.355%**  0.142%  0.239%*  0.084**
0.054)  (0.077)  (0.112)  (0.038)

IV |<50 0.394%%*  0.167**  0.210%  0.118***
(0.057)  (0.078)  (0.114)  (0.039)

IV <40 0.417***  0.160* 0196  0.160%**
(0.066)  (0.091)  (0.136)  (0.044)
IV <30 0.386***  0.175* 0175  0.153%**
(0.080)  (0.096)  (0.168)  (0.056)
IV <20 0.273** 0.081 0.147  0.175%**
(0.106)  (0.112)  (0.216)  (0.064)
V<10 -0.001 -0.145 -0.314 0.163

(0.205)  (0.207)  (0.443)  (0.142)

Quadratic polynomial

No 0.428***  0.287* 0.315%  0.130**
(0.075)  (0.154)  (0.170)  (0.062)
IV <60 0.470%** 0214 0.162  0.221%**
0.123)  (0.171)  (0.266)  (0.081)
IV [<50 0.362%**  0.162 0.104 0.190**
(0.140)  (0.161)  (0.287)  (0.092)
IV |<40 0.129 0.047 0.179 0.101
0.178)  (0.189)  (0.330)  (0.112)
IV <30 -0.012 -0.250 0.077 0.092
(0.244)  (0.241)  (0.417)  (0.124)
IV [<20 0.382 -0.246 -0.862 -0.058
(0416)  (0.322)  (0.658)  (0.202)
IV [<10 0.080 -0.502 -0.368 -0.055

(0.696)  (0.674)  (1.434)  (0.400)

Notes: Standard errors are clustered by the municipality level. ***: P < 0.01, **:p < 0.05,
*:p < 0.1.All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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categorized in construction expenses in type-based categories. For example, in
1999, 79.8% of road expenses are categorized as construction expenses in the white
paper on local public finance 2001 published by MIC. 2

Second, given no effect on personnel costs as I found in Section 6.2.1, a relatively
clear and large effect on education expenses implies that no-personnel-related edu-
cation costs are increased by the LAT grants. Some of them may be construction
expenditure such as school buildings, but it is more strongly expected that they
are related to some miscellaneous expenses such as commission fees or equipment
costs, which are mixed in “the other expenditures” in the analysis of expenditure
categories by type.

To verify that the grant-induced education expenses are not personnel costs of
education, I also present RK estimates for teacher-student ratios in Table 5. This
table shows that RK estimates for teacher-student ratios are not significantly differ-
ent from zero in most cases. It could be better to interpret these results as placebo
tests because teacher-student ratios are principally determined by the central gov-
ernment and prefectures: The personnel costs of teachers at elementary and junior
high schools are paid by prefectures while they are employed by municipalities.!?
Nonetheless these results at least show that municipalities did not (or could not)
discretionarily increase the number of teachers using additional LAT grants.

In sum, it is likely that non-personnel education expenses are the most affected
expenditure category by the increase in the LAT grants for the municipalities which
fiscal gaps are close to zero. From a theoretical standpoint, this results neither
support bureaucratic budget-maximization and slack-maximization models nor po-
litical lobbying models which are often tied with the political power of construction
industry in Japan because both bureaucrats and construction companies could not
gain substantial benefits from the increase in non-personnel education expenses.
Implications for other hypothesis such as median or representative voter models or

citizen-candidate models are still unclear.

12 Although municipality data with the matrices of type-function expenditure categories
is not available in the municipality-level, the white papers on local public finance that
are annually published by MIC provide the breakdowns of type-based expenditures by
function (and vice versa) in the aggregate level.

13Tn 2000s there are several decentralization reforms in this field, but my sample period
is 1980-1999 and therefore not affected by these reforms.
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Table 5: RK estimates for teacher-student ratios

Polynomial Dependent variable

Kinder- Elementary Junior high

order & arden school school

Bandwidth g
) ) (©)
Linear polynomial

No -0.045 0.018 0.030

(0.033) (0.018) (0.022)

|V |<60 -0.012 0.026 0.035*

(0.035) (0.016) (0.018)

|V |<50 -0.011 0.023 0.036*

(0.037) (0.017) (0.019)

|V |<40 0.017 0.013 0.027

(0.043) (0.019) (0.022)

|V |<30 0.071 0.005 0.014

(0.053) (0.022) (0.024)

|V <20 0.033 -0.010 -0.001

(0.066) (0.025) (0.029)

|V <10 -0.028 -0.062 -0.013

(0.114) (0.054) (0.057)

Quadratic polynomial

No -0.066 0.059* 0.097*

(0.059) (0.032) (0.050)

|V |<60 0.033 -0.015 0.001

(0.084) (0.034) (0.041)

|V |<50 0.035 -0.038 -0.021

(0.099) (0.039) (0.043)

|V |<40 0.115 -0.035 -0.017

(0.109) (0.042) (0.050)

|V <30 -0.017 -0.077 -0.035

(0.125) (0.051) (0.058)

|V |<20 -0.152 -0.072 0.009

(0.178) (0.075) (0.091)

|V <10 -0.215 -0.221 -0.007

(0.366) (0.181) (0.212)

Notes: Standard errors are clustered by the municipality level. ***. P < 0.01, **:p < 0.05,
*:p < 0.1. All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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6.2.3 Supplementary results

For further investigations, I provide three tables in Appedix H. First, Table 8
provides RK estimates for the major breakdowns of education expenditures. This
table suggests grant effects exist in educational expenditures for elementary school,
junior high school, and health and physical education although the robustness and
statistical significance of estimates are sometimes weaker than the those of estimates
for total education expenditure.

Table 9 provides further breakdowns of function-based expenditures for social
welfare. Whereas Table 4 does not provide clear evidence of the grant effect on
social welfare expenses, this table implies that some effect on “welfare for others”
might exist.

Finally, in Table 10, RK estimates for some welfare-related indicators are pre-
sented. Because of lack of data, I only provide some policy-related variables in the
fields of child welfare and public assistance. Results show that no robust grant
effects are found for all indicators, which are compatible with estimation results on

social welfare expenditures for children and for public assistance.

7 Conclusion

This paper studies the effects of fiscal equalization grants on local expenditures and
other outcomes when grant endogeneity and grant effect heterogeneity are expected
to exist.

Using Japanese municipality data and the RK design, I found that approxi-
mately 30-40 percents of the arguably “one-to-one” effect of Japanese LAT grants
on total expenditure could be explained by the effect on non-personnel education
expenditures. Some other expenditures such as road construction and social wel-
fare may also be affected by LAT grants but with lesser extents. These results
imply that unconditional lump-sum grants do not stick to the policy fields where
bureaucrats or specific vested interests exclusively gain fiscal benefits.

These estimation results are obtained by exploiting cross-municipality variations
of LAT grants around the cutoff point of grant eligibility and therefore their policy
implications can be primarily applicable only to municipalities around this cutoff
point. That is, I cannot simply extrapolate the estimation results to the fiscally poor

municipalities which heavily rely on LAT grants or the very affluent municipalities
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which never receive LAT grants.

This locality of causal interpretation is rather advantageous because I can focus
on relatively afluent municipalities which have more discretion in the allocation
of additional revenues by the LAT grants. In other words, the exclusion of fiscally
poor municipalities from the local RK estimator can be justified by the fact that the
nominally “unconditional” fiscal equalization grants for them are in fact strongly
tied with centrally determined fiscal needs of specific local services.

Finally, this study did not provide a decisive general conclusion about the grant
effects and the flypaper effects. On the contrary, my conceptual and empirical
frameworks as well as the example of the institutional setting of Japanese fiscal
equalization scheme clarify that intergovernmental grants and their effects can be
inherently heterogeneous and it could be misleading to assume away this hetero-
geneity with somewhat strong theoretical and empirical assumptions. I believe the
studies of grant effects and the flypaper effects will be more fruitful if researchers
can explicitly incorporate various heterogeneity both in theoretical and empirical

frameworks and accumulate case-by-case studies.
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Appendix
A Stylized explanatoin of grant endogeneity bias

Figure 4: Endogenous grant allocation with heterogeneous effects

C

YI(0)  Yi(1)  Yn(0) Yn(1)

Consider the case where there are only two local governments: the one with
high propensity for public services (i = h) and the other one with low propensity
(1 = 1). Assume that there is only one unit of grant G;(1) = 1 which one of the
two local governments can receive from the central government. Then the potential
grant effect on local expenditure can be defined as

Y;(1) — Y;(0 .
B = ﬁ =Y;(1) = Y;(0) fori=1,h.

Under this setting, Figure 4 explains how the allocation of the grant G; would
shift the resource allocation of these two local governments. For graphical simplicity
I further assume that the both governments have the same budget constraint when
they do not receive the grant. Hence the only initial difference between h and [ is
the shapes of their objective functions that reflect their difference in the propensity

for public services. Due to this difference, the levels of public expenditure Y;(0)
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differ between h and [. Grant effects 5, and [, also differ due to the same reason.
Next, I also assume that the central government provides the grant only to the
local government with a higher propensity for public services (namely h) at the
central budgetary stage. In this case, if I use a gap in observed Y between h and [
as a causal parameter, the following biased parameter is obtained:
b= —g = V)= Y0
= Yu(1) = Y,(0) + Y5(0) — Y;(0)
= Bn+Yn(0) = Yi(0)

Thus Bgqp is the sum of 8, and a bias term Y,(0) — Y;(0). The bias term can be
interpreted as a selection or endogeniety bias because the grant is endogenously
allocated to the local government h at the central budgetary stage based on the
propensity for public services, which also determines Y;(0).

Using a similar setting but with a constant effect and a linear estimation model,
Knight (2002) also shows how endogeneity bias arises in the estimation of grant

effect when an ordinary least squire (OLS) estimation is used.
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B Derivation of average grant effect with the fuzzy
RK design

Suppose that the constant v in the grant formula (6) is now replaced with ~;, im-
plying that the sizes of kinks at the cutoff point differ among local governments. I
assume 7; > 0 (monotonicity assumption). Inserting the public expenditure func-

tion (1) and this new kinked grant allocation rule into the equation (7), I can derive

Vz:v)

the following fuzzy RK parameter:

i)

— lim —F (a + a;v;V;

e—~ 0 dv r; v=+e > 0dv i —
Brx = d d
elimo %E(%Vi“/; =) o - G}Lmo %E(%‘Vz‘“/; =) .
1i i Elo:~: |V = )
eLmO dv [U (al’%‘ = ] v=+e
o4 E(vlVi =
eLrnO dU [U 72’ t v)] v=+e
lim | E(a;y|Vi=v) + dE( 7lVi = v)
=0 WYalVi =0T Ur g s = v=rte
= d
eli_>m0 (E(71|‘/z — U) + - %[E(’Y%H/Z = U)]) vte

lim E(a;v|Vi = +e)
e— 0

lim E(i|Vi = +e)

= ell)moE[ai|7i<‘/i = +e) > 0]

= F(a;|unit 7 is a complier and V; = 0),

where the second equality is derived by the smoothness condition of the pre-determined
covariates at V; = 0. The fifth equality follows the reasoning of Imbens and Angrist
(1994) and Hahn et al. (2001). In the fifth equation, the condition ;(V; = +¢) > 0
implies that 7 is a complier because under this condition the treatment variable G;
is positively increased by nonzero 7; when V; > 0. The last expression simply para-
phrases the fifth equation, following the notations in Imbens and Lemieux (2008)
and Lee and Lemieux (2010) for the Regression Discontinuity design. Thus Srg
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can be interpreted as the average causal effect of the unit-inrease in G; at V; = 0

for the subgroup of the compliers.

38



C Stylized description of Japanese fiscal equal-

ization'*

In this appendix, I explain the stylized features of the Japanese fiscal equalization
scheme and describe how the kink based on the LAT grants is generated in more
detail. In order to make this description as concise as possible, throughout this

appendix I redefine C AP as follows:

CAP; = Standard Tax Revenue; X 2

In other words, compared with the actual definition in Appendix E, CAP is
simplified by dropping the second term (Local Transfer Tax and some miscella-
neous revenues), which is actually much smaller than the first term (Standard Taz
Revenue) in the majority of municipalities.

Then, further assuming that there are no additional revenues other than local tax
revenues and LAT grants, the relation between pre-equalization standard revenue
(denoted as PreRev) and post-equalization standard revenue (denoted as Post Rev)

can be expressed as follows:!®

PostRev; = PreRev;, 1f V; <0
PostRev; = PreRev; +G;, if V;>D0.

By inserting PreRev; = Standard Tax Revenue;, V; = NEED; — CAP;, G; =
V; = NEED;— CAP;, and the above definitions of C'AP; into these equations, they

can be rewritten as

1
PostRev; = CAP; + Standard Tax Revenue; X 7 if CAP,> NEED,

1
PostRev; = NEFED; + Standard Tax Revenue; X 7 if CAP, < NEED;

These two equations represent an essential property of the Japanese fiscal equal-
ization scheme. First, if C AP is larger than NEED, no LAT grant is distributed

and post-equalization standard revenue is identical to the sum of C AP and Standard

14This part is based on the online appendix of Ando (2013)

15T use the phrase “standard” revenue to emphasize that this is not the actual revenue
of local municipalities but the estimated revenue that the central government evaluates
under some “standard” local taxation setting.
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Tax Revenuex 1/4. Second, when C'AP is smaller than NEED, the LAT grant
ensures that municipalities receive the sum of NEED and Standard Tax Revenue
x 1/4. In both cases, this additional amount, Standard Tax Revenue x 1/4, exists
due to the fact that CAP is calculated by Standard Tax Revenue x 3/4 and the
other 1/4 of Standard Taz Revenue is excluded from the fiscal equalization formula.
Because of this excluded part of Standard Local Tax Revenue, which is officially
referred to as “reserved revenues”, a richer municipality is always richer even af-
ter fiscal equalization. Figure 5 presents actual scatter plots and local polynomial
smoothing of PreRev, PostRev, and Need against the assignment variable V. It

graphically illustrates how the LAT grant phases in at the cutoff point V' = 0.

Figure 5: Scatter plots of Prerev, PostRev and Need against V'
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Notes: This graph is replicated from the online appendix of Ando (2013). The same sample that
is described in subsection 5.1 is used for this scatter plot. All variables are per capita values.
The local polynomials are obtained using 1poly command in STATA 13 with the default setting.
Sources: Reports on the Municipal Public Finance, Census, and CPI

Notice that in this graph PostRev is well above Need around V' = 0. This
implies that municipalities just after V' > 0 have ample additional fiscal resources
in excess of NEED. These additional fiscal resource come from the term Standard
Local Tax Revenuex 1/4 in the above equation of PostRev. This fact benefits our
empirical analysis because LAT grants, which phase in after V,;0, can be plausibly
considered as “unconditional” and “lump-sum” around the threshold, without any
difficulties caused by complicated institutional settings of these grants. I conclude
this appendix by examining this issue in greater detail.

In the conceptual and theoretical discussion of the local budgetary stage, I
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implicitly assume that LAT grants are “unconditional” and “lump-sum” and local
bodies have full discretion in their decision-making on spending and taxation. In
other words, I presuppose that an estimated coefficient can be straightforwardly
interpreted as the effect of unconditional lump-sum grants on local spending under
the full discretion of local municipalities.

But it could be misleading to simply assume that LAT grants are completely
“unconditional” and “lump-sum” as the Bradford-Oates equivalence theorem and
some previous empirical studies have done. The LAT grant is nominally a general
grant that a local body can spend on whatever it wants, but at the same time the
LAT grant is the grant that guarantees every single municipality a sufficient amount
of revenues to cover centrally-determined “standard costs” for local public services,
which is referred to as Standard Fiscal Needs and denoted as NEFED in this pa-
per. It is sometimes pointed out that the central government takes advantage of
LAT grants to control local spending by arbitrarily adjusting NEFED. In addition
to these possibly “centralized” aspects of LAT grants, the provision of local pub-
lic services is often strongly regulated by the central government through various
centralized legal frameworks.

In sum, although local bodies do not have to strictly follow these centrally-
determined standards, they quite often cannot control their expenditures on some
local public services because the basic legal and provisional frameworks of these local
services are centrally determined. Hayashi (2000; 2006) provides critical reviews of
empirical studies on flypaper effects in Japan and points out that these previous
studies do not consider these institutional settings of the Japanese general grant
and naively treat it as a “unconditional” and “lump-sum” grant.

In fact, this mandatory and centralized feature of local public services is part
of the institutional basis of LAT grants: since the central government forces all
local bodies to provide particular levels of local public services, fiscal resources
for these services have to be guaranteed by the intergovernmental fiscal transfer
which reflects the expected costs of these services. This feature of the LAT grant
is officially referred to as a function of “fiscal resource guarantee”.

According to the above figure, however, I would argue that LAT grants can
be considered to be “unconditional” and “lump-sum” around the threshold V=0
regardless of the centralized features of these grants and local administration. In
other words, around the threshold, PostRev is well above NEED and therefore

the relatively “mandatory” local public services that are reflected in the calculation
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of NEED can be financed even without the LAT grant. It is thus possible to
assume that the marginal increase in the LAT grant around the threshold affects
local bodies’ expenditure in exactly the same way that standard “uncondittional”

and “lump-sum” grants do.
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D Description of data arrangement!¢

Japan is a unitary state which has three-tier administrative authorities: the central
government, 47 prefectures, and municipalities. Municipalities are classified into
four categories: cities (shi), towns (cho), villages (son) and special districts (ku).
Cities are generally larger than towns and villages and the minimum population
requirement to become a city is 50,000. Even if the population of a city becomes
less than 50,000, however, it does not have to become a town or village. The 23
special districts are all located in Tokyo prefecture and have similar duties to other
municipalities but follow a different vertical fiscal equalization scheme managed by
Tokyo prefecture. Cities and towns/villages have similar duties under the same fiscal
equalization scheme (the LAT grant scheme), but cities have more responsibilities
in several administrative areas.

In both Ando (2013) and this paper I only use city data. In addition, I drop
so-called “designated” cities, which consisted of the 12 largest cities in Japan during
the sample period. I exclude these cities from the sample because their response
to the marginal increase in their LAT grants might be institutionally different from
other cities as a result of the fact that some of the duties normally assigned to
prefectures are delegated to them. Their administrative responsibility is thus larger
than that of normal cities. Second, I also remove the cities that experienced amalga-
mation between 1975 and 1999 because the calculation of the LAT grants for these
merged cities was affected by special measures. Because this special measure was
in effect for 5 years after amalgamation, municipalities which merged before 1975
were not affected by this measure after 1980. Finally, there are some LAT-receiving
municipalities whose need-capacity gap is clearly different from the amount of their
LAT grant, possibly due to measurement errors or typos. Therefore, I drop 18
observations in which |Need-capacity gap — LAT grant per capita| is larger than
10,000 yen.

16This part is based on the online appendix of Ando (2013).
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E Description of fiscal variables'’

Expenditure need: NEED

This index measures the cost of a “standard” level of local public services for a mu-
nicipality. It is officially referred to as “Standard Fiscal Need” (Kijun Zaisei Juyo
Gaku) and calculated annually by the Ministry of Internal Affairs and Communi-

cations. Standard Fiscal Need is calculated as follows:

NEED; = Z(Mesaurement Unity; x Unit Costy, x Adjustment Coefficient,;),
k

where k expresses kth public service. Measurement Unit is in most cases the num-
ber or size of the beneficiaries of a particular service. Unit Cost is a kind of net
standard cost per measurement unit for each service item. Adjustment Coefficient
is a modification ratio that reflects the socio-economic diversity of a local body
and modifies the unit cost in order to make it fit the local body’s socio-economic

circumstances.

Revenue capacity: CAP

CAP is an index that measures the fiscal revenue capacity of a municipality before
fiscal equalization. It is officially referred to as “Standard Fiscal Revenue” (Kijun
Zaisei Syunyu Gaku) and calculated annually by the Ministry of Internal Affairs

and Communications. CAP is calculated as follows:
3
CAP; = Standard Tax Revenues; X 1 + Transfer Tax revenue, etc;,

where Standard Tax Revenues are estimated based on standard tax rates, standard
tax collection rates, and estimated tax bases which are calculated using relevant
statistics or past tax revenues. Transfer Tax Revenue, etc. represents the sum of
revenues from Local Transfer Tax and Special Grant for Traffic Safety Measures.
In brief, CAP captures the potential amount of local general revenues before fiscal
equalization, which cannot be manipulated by municipalities in the short run.
There are two main reasons that Standard Tax Revenue is multiplied by 3/4.
First, the remaining 1/4 of Standard Tax Revenue is excluded from the fiscal equal-

ization process and left for municipalities so that they can cover some remaining

17This part is based on the online appendix of Ando (2013).
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fiscal needs that are not taken into account by the Standard Fiscal Needs calcula-
tion. Second, this portion of tax revenue is excluded from the fiscal equalization
process so that municipalities have some incentive to increase their local tax rev-
enues by enhancing local economic growth. In other words, if the exact amount of
Standard Tax Revenue were taken into account in C AP, LAT-receiving local bodies
would have less incentive to enhance local economic growth because the increase in
Standard Taxr Revenue caused by this economic growth would be completely can-

celed out by the decrease in the LAT grant.

Revenue capacity (modified for a pre-determined covariate)

As is explained above, C'AP itself does not represent “real” pre-equalization revenue
capacity as it takes into account some policy objectives of the fiscal equalization
scheme such as providing economic incentives to municipalities. We can, however,
easily recover real pre-equalization revenue capacity by simply replacing 3/4 for 1
in the above definition of CAP.

When I use pre-equalization revenue capacity as a control variable, I use this
modified version of revenue capacity that reflects the real pre-equalization revenue
capacity of municipalities. However, because available statistics are only CAP and
Local Transfer Tax, 1 have to assume that revenue from Special Grant for Traffic
Safety Measures is negligible. This assumption should not be a major problem
because the amount of Special Grant for Traffic Safety Measures is in general much
smaller than the sum of Standard Taxr Revenues and Local Transfer Tax.

I therefore estimate this “real” C AP as follows:

Real CAP;, = Standard Tax Revenues; + Transfer Tax Revenue,etc.;

4
= (CAP, — Transfer Tax Reveneu,etc.;) X 3 + Transfer Tax Reveneu,etc.;

12

4
(CAP; — Transfer Tax Revenue;) X 3 + Transfer Taxr Revenue;
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F Descriptive statistics for other outcomes

Table 6: Descriptive statistics for other outcomes

Variable Obs Mean Std. Dev. Min Max
Education
Expenditure breakdowns (1000 yen, per capita)
Kindergarden 12165 1.97 2.33 0.00 19.66
Elementary school 12280 11.00 7.31 1.78 102.87
Junior high school 12280 7.55 6.65 1.13 97.73
Social education 12270 9.51 8.30 0.56 182.80
Health & physical education 12251 9.83 7.19 0.26 120.16
Teacher-student ratio (per 1000 students)
Kindergarden 12578 53.78 11.72 3.15 156.25
Elementary school 12616 47.69 11.58 30.34 121.71
Junior high school 12598 55.02 12.06 36.41 156.33
Social welfare
Expenditure breakdowns (1000 yen, per capita)
Social welfare for the elderly (estimated)* 12217 15.39 11.40 -29.43 318.48
Social welfare for children 12308 17.39 6.66 241 58.43
public asssitance 12236 11.42 11.11 0.54 183.00
Social welfare for others 12308 13.50 7.86 2.50 100.35
Recipients rate (per 1000 people/houshoulds)
Public assistance recipients 9015 8.10 9.68 0.23 181.34
Public assistance housholds 9218 14.33 14.51 0.58 263.50

*Because the data of “Social welfare for the elderly” is not available until 1997, I estimate this
statistic simply subtracting the other three breakdowns from the total social welfare expenditure.
Fits are good if I compare the actual ones and the estimated one using the data 1997-2000( R? is
more than 0.9). However, the minimum values of the estimated expenses are less than zero. I do
not fix this inconsistency in the current draft.
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G Preliminary analysis'®

G.1 Continuous Density of the assignment variabel

A key identifying assumption for a valid RK design is that the density of the as-
signment variable is continuously differentiable at the threshold. Since the LAT
grant is calculated by centrally-determined uniform formulas, there is little possi-
bility that municipalities or the central government can precisely manipulate the
need-capacity gap around the threshold. It may be suspected, however, that some
institutional settings or unknown factors systematically affect the determination
of whether or not a given municipality near the threshold becomes an LAT-grant
receiver. I therefore conduct a density test analogous to that proposed by McCrary
(2008) and presented by CLP (2009) and CLPW(2012) in the context of an RK
design. Both estimation results and graphical analysis indicate that the density of

the need-capacity gap is smooth at the threshold.

Table 7: RK estimates for need-capacity gap(bin size=2, |V| < 50)

Order of Polynomical
@) @) ®) (4)
Variables One Two Three Four

RK esitmates -2.161*** -0.869 -0.357 0.325
(0.672) (1.172) (2.944) (5.030)

Observations 50 50 50 50
R-squared 0.901 0.980 0.981 0.981
AIC 494.1 419.3 420.3 423.3

Notes: Heteroscedasticity-robust standard errors are in parenthesis.
***: P<0.01, *:p<0.05, *:p<0.1.

G.2 Conditunous covariates

According to Card et al. (2012), an important implication under the required con-
ditions for a valid RK design is that any pre-determined covariate should have a
conditional distribution which evolves smoothly around the threshold. In other
words, there should be no kink at the threshold for any pre-determined covariate

against the assignment variable.

18This part is mostly replicated from the online appendix of Ando (2013).
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Figure 6: Density of need-capacity gap (bin size=2, bandwidth |V| < 50)
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Notes: Bin size is 2 and fitted curves are based on RK estimation with local
polynomial regressions. Fitted curves are generated based on the estimation
with equation (3).

However, smooth nonlinear relation between a covariate and an assignment vari-
able around the kink point could be picked up as a kink in RK estimation (Ando
2013). It may thus be hard to assert that there are no kinks whatsoever at the
threshold for any covariate. Figure 7, however, at least indicates that no such kinks

are visually apparent in the graphical representation of the data.
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Figure 7: Bin-mean plots and cubic fits of covariates
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H Supplementary results

Table 8: RK estimates for education expenditures

Polyomial Dependent variable
olynomial
order Kinder- Elementary  Junior high Social Health &
- Physical
& garden school school education .
] education
bandwidth
@ (©) ®) @) (©)
Linear polynomial
No 0.009 0.045** 0.070*** 0.038 0.084%***
(0.013) (0.019) (0.015) (0.025) (0.026)
|V |<60 0.017 0.067*** 0.070*** 0.070** 0.116%**
(0.016) (0.021) (0.020) (0.029) (0.029)
[V |<50 0.010 0.085*** 0.081*** 0.062** 0.137***
(0.016) (0.022) (0.022) (0.029) (0.033)
|V |<40 0.002 0.114%*** 0.089*** 0.037 0.147***
(0.016) (0.025) (0.026) (0.032) (0.036)
[V|<30 0.006 0.119*** 0.054* 0.053 0.110**
(0.019) (0.033) (0.030) (0.044) (0.044)
[V|<20 -0.007 0.115** 0.025 0.017 0.068
(0.025) (0.053) (0.045) (0.060) (0.050)
[V|<10 0.073 -0.002 0.010 0.046 -0.135
(0.046) (0.089) (0.088) (0.105) (0.119)
Quadratic polynomial
No -0.002 0.094*** 0.099%*** 0.016 0.132%**
(0.018) (0.028) (0.026) (0.040) (0.040)
|V |<60 -0.023 0.137*** 0.079* 0.037 0.185***
(0.030) (0.051) (0.046) (0.065) (0.064)
[V |<50 -0.022 0.138** 0.039 0.014 0.117
(0.037) (0.061) (0.053) (0.074) (0.076)
|V |<40 -0.034 0.082 -0.098 0.065 0.005
(0.040) (0.080) (0.077) (0.091) (0.095)
|V]<30 -0.053 0.032 -0.052 -0.044 -0.036
(0.048) (0.107) (0.095) (0.129) (0.111)
|V]<20 0.061 -0.132 0.088 0.113 -0.043
(0.067) (0.150) (0.149) (0.154) (0.180)
|V|<10 0.151 -0.359 0.568 0.134 -0.448
(0.131) (0.300) (0.419) (0.367) (0.346)

Notes: Standard errors are clustered by the municipality level. ***: P < 0.01, **:p < 0.05,
*:p < 0.1. All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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Table 9: RK estimates for social welfare expenditures

Dependent variable

Welfare Welfare Public Welfare

Polynomial order

& . .
bandwidth foraged  for children assistance  for others
() (©) ®) ©)
Linear polynomial
No 0.046** -0.009 0.036 0.063***
(0.020) (0.028) (0.041) (0.022)
|V <60 0.026 -0.003 0.072** 0.046**
(0.020) (0.032) (0.032) (0.023)
|V |<50 0.033 0.013 0.070** 0.048**
(0.023) (0.035) (0.031) (0.024)
|V <40 0.033 0.010 0.071** 0.053**
(0.027) (0.040) (0.033) (0.027)
|V <30 0.024 0.008 0.086** 0.069**
(0.029) (0.046) (0.037) (0.033)
[V |<20 -0.013 -0.038 0.042 0.065
(0.030) (0.062) (0.050) (0.041)
|V |<10 -0.027 -0.109 -0.098 0.075

0.072)  (0.118)  (0.092)  (0.062)

Quadratic polynomial

No -0.060 0.081*  0.156%*  0.090***
(0.101)  (0.047)  (0.070)  (0.031)
IV <60 0.056 0.070 0090  0.100%*
(0.046)  (0.071)  (0.064)  (0.049)
IV [<50 0.019 0.008 0.048 0.092*
(0.042)  (0.081)  (0.070)  (0.052)
IV [<40 -0.047 -0.035 -0.021 0.120*
(0.051)  (0.098)  (0.083)  (0.065)
IV <30 -0.149*  -0.150 -0.104 0.055
(0.083)  (0.123)  (0.104)  (0.077)
IV [<20 -0.109 -0.077 -0.222 0.075
(0.106)  (0.173)  (0.147)  (0.100)
IV [<10 -0.302 -0.335 0.143 0.114

(0.264)  (0.354)  (0.262)  (0.270)

Notes: Standard errors are clustered by the municipality level. ***: P < 0.01, **:p < 0.05,
*:p < 0.1. All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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Table 10: RK estimates for some welfare-related variables

Dependent variable
Polynomial Teacher- Teacher- Public Public
order & children ratio children ratio assistance assistance
bandwidth (nursery) (pub. nursery) recipients households
(€8] 2 3 4
Lniear Polynomial
No 0.005 0.085 -0.051 -0.074
(0.011) (0.080) (0.042) (0.063)
[V|<60 0.004 0.086 0.047* 0.077*
(0.015) (0.098) (0.027) (0.040)
[V|<50 0.002 0.114 0.045* 0.078**
(0.016) (0.124) (0.024) (0.036)
[V|<40 -0.005 0.192 0.047* 0.086**
(0.017) (0.183) (0.025) (0.039)
[V|<30 -0.023 0.223 0.060* 0.107**
(0.019) (0.280) (0.031) (0.047)
[V|<20 -0.036 -0.377 0.040 0.097
(0.026) (0.264) (0.041) (0.063)
[V|<10 -0.040 0.147 -0.137* -0.165
(0.054) (0.682) (0.078) (0.119)
Quadratic Polynomial
No 0.010 0.087 0.177*** 0.267***
(0.017) (0.130) (0.066) (0.092)
[V|<60 -0.036 0.462 0.047 0.102
(0.031) (0.307) (0.057) (0.086)
[V|<50 -0.046 0.526 0.028 0.080
(0.034) (0.399) (0.062) (0.094)
[V|<40 -0.088** 0.073 -0.016 0.015
(0.042) (0.621) (0.075) (0.113)
[V|<30 -0.097* -0.362 -0.095 -0.081
(0.052) 0.717) (0.090) (0.135)
[V|<20 -0.051 0.709 -0.269** -0.337*
(0.074) (0.766) (0.118) (0.180)
[V|<10 -0.218 1.441 -0.158 -0.040
(0.169) (1.589) (0.223) (0.333)

Notes: Standard errors are clustered by the municipality level. ***: P < 0.01, **:p < 0.05,
*:p < 0.1. All estimation models include the regressors of revenue capacity, population, population
density, population ratios of the elderly cohort and the young cohort, and the sectoral ratios of
employment.
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