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ABSTRACT

For the last half of a century, economists in an ever growing literature have been trying to
measure decentralization with the purpose of using that measure as either the dependent
or an independent variable in their empirical models. The suggested measures essentially
boil down to a few concepts: locally raised own revenues, autonomy on expenditure deci-
sions, locally spent national grants, or the number and size of local units. These basic
components have entered decentralization measures in various functional forms: additive,
multiplicative, in powers, and various mixes of those. This paper revisits these measures
and our main finding is that aggregating those distinct dimensions of decentralization into
a single indicator inevitably leads to a loss of information. We conclude that in a multiva-
riate framework the distinct aspects of decentralization should enter regression analyses
separately, in the most flexible functional form possible. At the same time, while no sin-
gle indicator can capture all aspects of decentralization, some indicators are more inclu-
sive and informative than others. Therefore, if for some reason we have to use a single
indicator, our study suggests which indicator would be more appropriate for the hypothe-
sis at hand. We illustrate these points examining differences in the empirical behavior of
different decentralization indicators in relationship to each other and in their statistical
association with some relevant economic outcomes in the fiscal decentralization litera-
ture.

JEL classifications: H11, H72, H77

Keywords: fiscal decentralization, decentralization measures, fragmentation
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1. INTRODUCTION

For the last half of a century, public policy analysts and economists have been try-
ing to measure decentralization to use as either the dependent or an independent variable
in their models. From a theoretical perspective, the suggested measures essentially boil
down to a few concepts: locally raised revenues, locally decided expenditures, locally
spent national grants, or the number and relative size of local units. However, these basic
concepts enter actual decentralization measures in various functional forms: additive,
multiplicative, exponential, or various combinations thereof.

The first goal of this paper is to develop a taxonomy of decentralization measures
showing their relationship to the primary theoretical aspects of decentralization and how
the different measures are related to each other.

The second goal of the paper is to argue convincingly that from an empirical
analysis perspective the aggregation of those distinct dimensions of decentralization into
a single indicator inevitably leads to a loss of information and that a preferable approach
in multivariate frameworks is to enter these distinct aspects of decentralization in the re-
gression analysis separately in the most flexible functional form possible.

In terms of decentralization measures, besides the shares of different government
levels in public revenues and expenditures, which are commonly used in the literature,
we also take another look at the measure proposed by Breton and Scott (1978): the terri-
torial fragmentation of different government tiers weighted by their relative roles in the
public finance. This measure has been all but forgotten in the literature but we argue that,
conceptually, it has considerable relevance for assessing the extent of decentralized deci-
sion-making.

While no single indicator can capture all aspects of decentralization, some indica-
tors are more inclusive and informative than others. Therefore, if for some reason we
have to use a single indicator, our study suggests which indicator would be more appro-
priate for the hypothesis at hand.

The rest of the paper is organized as follows. In section 2 we identify various di-
mensions of decentralization. In Section 3 we review approaches to measuring different
dimensions of decentralization. In Section 4 we propose a single indicator capturing mul-
tiple dimensions of decentralization. In Section 5 we present empirical evidence on the
relative explanatory powers of various indicators of fiscal decentralization and their com-
binations. Section 6 concludes.

2. DEFINING AND QUANTIFYING FISCAL DECENTRALIZATION

Decentralization is commonly defined as the process of transferring decision-
making powers to subnational tiers of government. Three forms of this process have been
distinguished in the policy literature: deconcentration, delegation and devolution (Bird,
1993). Through deconcentration the central government gives some autonomy to its terri-
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torial branches that are appointed by, and are accountable to, the higher hierarchy. Under
delegation, locally elected government bodies assume new responsibilities subject to
strict regulations (mostly concerning service outputs) by the upper-level government. The
process of devolution establishes complete autonomy of locally elected government bo-
dies in their exclusive spheres of responsibility. The definition of decentralization sug-
gests that it is generally a multifaceted process. In particular, at least three different di-
mensions jointly constitute this concept: the scope of authority, the degree of autonomy,
and the direction of accountability.

In practice, we can observe varying extents of decentralization for each of the dis-
tinct dimensions of transfer of government power. Therefore there is a multidimensional
universe of decentralized systems representing different combinations of power-sharing
chosen for each of the dimensions. Using this paradigm, a particular decentralization
process would represent a transition from one point in this universe to another, such that
local powers for at least one of the dimensions increases (but leaving open the possibly
that there are decreases for other dimensions that in combination we weight less). Thus,
for example, a central government might offload responsibility for the provision of cer-
tain public goods so that it can refocus and centralize some aspects of regulation concern-
ing the same public goods (MacLeod and Goodwin, 1999).

We illustrate this point in Figure 1, by focusing on three dimensions of decentrali-
zation of expenditure competencies commonly considered by public finance economists:
regulation, financing and delivery of public services (Philip, 1954). The three graphs
show how different forms of decentralization increase powers of local government along
those three dimensions. Thus deconcentration increases local government powers only on
one dimension— delivery of services— while reserving to the central government the
powers to regulate and raise finances (bottom graph). Deconcentrated services can be fur-
ther decentralized by relaxing central government regulation, in particular by allowing
local communities to make (some or all of) those decisions via elected local officials;
what is known as “political decentralization.” Under “delegation,” local governments are
given responsibilities to deliver and (partially) finance public services while regulation of
these services remains centralized, as depicted in the middle graph. Finally, through “de-
volution” local governments receive powers along all the three dimensions (regulation,
financing, and delivery) with respect to services that fall in their exclusive spheres of re-
sponsibility. Devolution can also be achieved in two steps by first undertaking delegation
and then following with “administrative decentralization,” or giving local governments
more discretion with respect to the different modes of delivery of the formerly delegated
functions.

While this three-dimensional picture is helpful for visualizing the multi-
dimensionality of decentralization, it still misses important information about the entire
universe of decentralized systems, which in fact has higher dimensionality. There have
been several attempts in the decentralization literature to try to capture and quantify this
multi-dimensionality. For example, very recently Blume and Voigt (2008) attempted to
reduce the dimensionality of their dataset through factor analysis of 25 indicators of de-
centralization and federalism, including political, fiscal, and administrative aspects (with
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Figure 1. The multi-dimensional universe of de-
centralized systems
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Figure 1. The multi-dimensional universe of
decentralized systems (contd.)
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the number of countries varying from 33 to 136 depending on the variable). Their factor
analysis suggests that the information captured by these indicators cannot be condensed
to a dataset of less than seven dimensions. Three of these seven principal components
capture fiscal aspects: local role in spending, reliance on own-source revenues, and un-
conditional sharing of national revenue. The four non-fiscal principal components capture
elected local executives, elected local councils, veto power of the house of regional rep-
resentatives, and political fractionalization. However, the achieved reduction of dimen-
sionality does not imply that conceptually all aspects of decentralization can be defined in
terms of those seven principal components. Rather, the results mean that, in the currently
observed practice, various manifestations of decentralization would appear to be driven
by the seven identified driving forces, which Blume and Voigt (2008) call ‘latent va-
riables’

The main conclusion from the discussion above is that, even in the fiscal realm
alone, a single decentralization indicator cannot capture the entirety of powers assigned
to the subnational level; simply put, the different aspects of public finances (regulation,
financing, administration, and delivery) cannot be captured with the same indicator.

3. MEASURING THE DIFFERENT ASPECTS OF DECENTRALIZATION

The right approach to measuring the extent of fiscal decentralization has been
long debated in theoretical works and, more recently, in empirical studies focusing on the
link between fiscal decentralization and various fiscal and economic outcomes.® The eco-

! For a thorough discussion see Riker (1964, p. 51-84), Oates (1972, p. 196-99), and Bahl and Linn (1992,
p. 390-91). Econometric applications can be found in Oates (1972), Oates (1985), Nelson (1986), Gross-
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nomics literature has focused heavily on the number and size of local jurisdictions and
their role in raising and spending public finances. The common caveat is that regulation,
while being the most common form of government intervention, cannot be measured by
any indicator constructed from fiscal data. Setting aside the regulation aspect, we can use
fiscal data to separately approximate other aspects of fiscal decentralization (Levin 1991).
Thus, responsibility for financing public services can be measured as total expenditures
of a given government net of received grants.? The power of administration can be meas-
ured as total expenditures of a given government net of grants provided to other govern-
ments. Finally, the direct responsibility for service delivery can be measured as total ex-
penditures of a government net of grants and contracts awarded to private contractors.

Even in the studies narrowly focused on fiscal aspects of decentralization, there
has been diversity of the specific approaches to measuring decentralization. A recent me-
ta-analysis of 26 studies in this field finds that about one third of them measure decentra-
lization as the share of local governments in total government expenditures, while anoth-
er quarter measure the share of local spending financed from own resources (Feld et al.,
2008). Other, less frequently used, measures include the share of total government reve-
nues raised by local governments and the gap between revenues and expenditures of local
governments. In what follows we attempt to develop a taxonomy of measures, first, for
those dealing with fiscal aspects only, and second for measures focusing on the vertical
and territorial structure of subnational governments.

3.1. MEASURING FISCAL ASPECTS

To facilitate the comparison and discussion of the relative advantages and disad-
vantages of various fiscal indicators, we will use a tabular representation. Indeed the
structure of the total public sector can be analyzed, on the one hand, by the level of gov-
ernment generating public revenues and, on the other hand, by the level of government
spending these resources.® These two dissections essentially break the total public sector
into four parts or quadrants.* For example, Table 1 shows that in the United Kingdom, 72

man (1989), Shah and Huther (1999), Jin et al. (2005), Davoodi and Zou (1998), Zhang and Zou (1998),
Woller and Phillips (1998), Eberts and Gronberg (1990), Panizza (1999), Stein (1999), Akai and Sakata
(2002).

% This should be equivalent to measuring the own-source revenue provided that borrowed funds do not play
a big role, which should be the case in most countries for recurrent expenditures reported in IMF’s GFS
data. But, for example, many Indian states finance a significant part of their current expenditures through
borrowing (Bahl et al 2005). If received grants are earmarked for a particular function, then we can meas-
ure the responsibility for financing this particular function as the total outlays on that function less the re-
ceived grants earmarked for that function.

® This tabular two-dimensional representation implicitly assumes that public expenditures are equal to pub-
lic revenues. In practice, in any given fiscal year, the revenues and expenditures can diverge due to borrow-
ing. However, over a longer period of time this debt would have to be repaid from own revenues or bailout
grants. Thus in our empirical application it is not completely unreasonable to assume that our variables
constructed as three-year averages would approximate expenditures with the sum of own revenues and
grants.

* In case of a co-financed project, the locally-financed share of the project costs is accounted as subnation-
ally financed and subnationally administered (Quadrant 1V). The centrally-financed share of the project
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percent of total government expenditures fall into the most centralized category of being
both centrally financed and centrally administered (Quadrant ). At the same time 8 per-
cent of total government expenditures fall into the most decentralized category of being
both subnationally financed and subnationally administered (Quadrant 1V). An additional
20 percent represents an intermediate case of expenditures, which are subnationally ad-
ministered but centrally financed (Quadrant I11).

Because the shares of the four quadrants in the total add up to one, it suffices to know
only three out of the four numbers to have a complete picture. Moreover, in countries
where central governments do not receive grants from subnational units, only two num-
bers are required to describe the vertical break-down of public finances (as Quadrant I1 is
empty).> Obviously, no single indicator among those used in the literature can relay all
the information in this two-dimensional picture. Indeed, the Expenditure Ratio captures
the combined share of grant-financed (Quadrant I11) and self-financed (Quadrant 1V) ex-
penditures by local governments but conveys no information on the size of these two qu-
adrants relative to each other. This limitation is easily identifiable in the different meas-
ures used in empirical decentralization literature as shown in Table 2.

In practice, using the Expenditure Ratio as a regressor can lead to insignificant es-
timates of the impact of decentralization due to lumping together in one explanatory vari-
able opposite effects: 1) that of tax competition resulting from revenue decentralization
and 2) that of over-fishing of the common revenue pool resulting from grant-financed
expenditure decentralization (Rodden, 2003).

Similarly, the Revenue Ratio corresponds to the size of Quadrant 1V in our tabular
representation but has no information on the relative sizes of quadrants | and Ill. The
Revenue Autonomy measure captures the ratio (or relative size) of quadrants Il and IV
but no information on the size of Quadrant | (or equivalently on the combined share of
quadrants Il and V). Similarly, the Vertical Imbalance indicator measures the size of
Quadrant 111 relative to Quadrant 1V but no information on the size of Quadrant | (or
equivalently on the combined share of quadrants 111 and 1V).

costs is accounted as centrally financed and centrally administered (Quadrant I) if paid directly from the
central budget to project contractors; otherwise it is accounted as subnationally administered but centrally
financed (Quadrant I11) if these moneys are transferred to the local budget first and then paid to the project
contractors.

® This has been pointed in the previous literature. For example, Rodden (2003) shows that fiscal decentrali-
zation can be quantified by three numbers summing up to one: share of exclusively central expenditures,
the share of exclusively local expenditures, and grant-funded local expenditures.
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Table 1. Relative authority of different levels of government over total public fin-
ances in the UK, 2005
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Source: Calculated by authors based on GFS-IMF data.

Table 2. Informational limitations of different decentralization measures used in the
literature

Measure Graphical re- Application
presentation
Expenditure Ratio  QIlI+QIV Zhang and Zou
(ER) (1998), Davoodi

and Zou (1998),
Akai and Sakata

(2002)
Revenue Ratio Qlv Akai and Sakata
(RR) (2002)
Revenue Autono-  QIV/(QIII+QIV)  Akai and Sakata
my (RA) (2002); Habibi et al
(2003)
Vertical Imbal- QUI/(QUI+QIV)  DeMello (2000),
ance (V1) Ebel and Yilmaz

(2002)
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However, it can be easily verified that any pair of these measures (except for the
Revenue Autonomy and Vertical Imbalance, which are just inverse of each other) can
fully characterize the vertical break-down of public finances. For example, the Revenue
Autonomy measure is the ratio of the Expenditure Ratio and the Revenue Ratio measures,
while the Vertical Imbalance is the percentage difference between the Expenditure Ratio
and the Revenue Ratio. It has to be acknowledged that the sufficiency of any two indica-
tors stems from the two-dimensional representation of the fiscal space in Table 1. In fact
Quadrant 111 lumps together expenditures financed by grants having different extents of
conditional-unconditional uses while Quadrant IV lumps together revenue from sources
over which local governments have different extents of discretion. Indeed, there are dif-
ferent degrees of local discretion in tax financing ranging from allowing subnational au-
thorities to set both the tax rate and tax base to only allowing subnational authorities to
retain some of the tax revenue collected in their territory by the central authorities
(OECD, 1999). More to the point, Blume and Voigt (2008) find that the extent of grant
conditionality conveys additional information not captured by expenditure and revenue
ratios. Thus, in practice the dimensionality of the fiscal space appears to be no less than
three: 1) extent of local spending, 2) extent of local revenue raising, 3) extent of uncondi-
tional transfers (revenue sharing).

Collapsing the multi-dimensional fiscal space into a scalar indicator requires
judgment (weighting) regarding the relative importance of different aspects of decentrali-
zation. Thus using the total of own-source revenues measure implies equal weighting of
revenues derived from different local sources. However, choosing specific— implicit or
explicit weights—is not just about quantification. If there is a positive “progress” along
all dimensions of decentralization, we can confidently call it an increase in decentraliza-
tion. But what if we have a significant increase in grant-financed local expenditures with
a slight reduction of locally-generated revenues? Depending on how we weight these
changes relative to each other, we might have our measure to show either an increase in
the decentralization or a decrease, that is qualitatively different assessments.

Even when we include measures of various decentralization aspects as separate
regressors, we affectively assign relative weights (given by the regression coefficients).
However, in this case the weights are less arbitrary as they are determined by the relative
impacts of the decentralization aspects on the dependent variable. The problem with re-
gression-derived weights is that, if different aspects of decentralization have a common
driver (e.g., countries with more fragmented local governments have less local responsi-
bilities), then the regression might fail to clearly attribute the impact to separate decentra-
lization indicators resulting in statistically insignificant weights (estimated coefficients).
A composite indicator would not have such as a problem as it assigns predetermined (ar-
bitrary) weights as a result of the chosen functional form for the formula used to compute
the decentralization measure. To avoid the multi-collinearity problem without resorting to
arbitrary weights, one can reduce the dimensionality of a set of decentralization measures
by way of factor analysis, as in Blume and Voigt (2008), and then use the resulting prin-
cipal components as explanatory variables in the regression analysis. However, the inter-
pretation of the principal components may not always be transparent or even intuitive.
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3.2. MEASURING TERRITORIAL FRAGMENTATION

Besides the shares of different levels of government in total public revenues and
expenditures, some empirical studies also have measured decentralization by the number
and average size of jurisdictions at each level.® By this type of measure, all other things
being equal, a larger number of smaller local governments implies a higher level of (fis-
cal) decentralization. This can have several interpretations: degrees of freedom for tailor-
ing public goods to heterogeneous preferences; intensity of competition for residents and
businesses among jurisdictions; concentration of bargaining power vis-a-vis the central
government, and so on. But, the issue of the number of local government units is also
connected to economies of scale, inter-jurisdictional disparities, volatility of local reve-
nues, and why not historical and political reasons. This dimension of an intergovernmen-
tal finance system has been measured as the absolute number of local jurisdictions, which
can be normalized by population or land area. Thus, for example, while the share of state
governments in India’s total revenue and expenditures is significant, the number of states
relative to the national population is not large, suggesting a relatively high degree of cen-
tralization.

In a related indicator, Breton and Scott (1978) propose a way to measure fiscal
fragmentation in the presence of more than one subnational tier. In their application, they
examine at what scale public resources are utilized: some resources are utilized at the na-
tional scale, some resources are utilized at the regional scale, while other resources are
utilized at the local scale. Their indicator is computed as the average size (population-
wise or land-wise) of these three scales weighted according to their share in total public
expenditures.

4. A BEST SINGLE INDICATOR?

As we have discussed so far, a strong case can be made for the need to account for
all aspects of fiscal decentralization and also non-fiscal aspects when studying the out-
comes of fiscal decentralization. However, sometimes a single indicator is needed that
would at a glance show us a general trend in fiscal decentralization, and also reveal rela-
tionship to other variables, in either a tabular or graphical form. While it would be impos-
sible to capture a multi-dimensional process of decentralization with a single indicator,
we nevertheless can attempt to measure more than just one aspect, that is not only reve-
nues and not only expenditures. Such interaction (mutual reinforcement) among different
aspects of decentralization is captured in the graphical presentation in Table 1 with the
dissection of the total public sector into four quadrants, representing various combina-
tions of assignments for different aspects of government authority. We propose that a ra-
tio of completely decentralized expenditures to completely centralized expenditures—that
is Quadrant IVV/ Quadrant | —could serve as a composite indicator of the extent of decen-
tralization. For example, in the UK this ratio would be 0.11 indicating a modest amount
of subnational authority relative to the authority of the central government.

® See, for example, Oates (1985), Nelson (1986) and Eberts and Gronberg (1990).
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For countries where most public services are financed and delivered by the central
government, such a ratio would be close to zero. In countries, where a large fraction of
public expenditures is financed and delivered by local governments such a ratio would be
larger than one. Devolving responsibility for only the administration of some services but
not for their financing will raise this ratio by decreasing its denominator (Quadrant I).”
However, devolving the responsibility for both administration and financing of this ser-
vice will both decrease the denominator and increase the numerator of the ratio (Quadrant
IV) thus resulting in a larger increase in the ratio than in the first case. Thus, this compo-
site indicator of decentralization weights more heavily comprehensive decentralization
than just decentralization of administration.

We call this new measure of fiscal decentralization the “Composite Ratio” be-
cause it essentially combines the information captured by the expenditure and revenue
ratios. Indeed, except for cases of decentralized systems involving substantial grants to
the central budget from foreign and subnational entities,® the composite ratio can be ex-
pressed as the following:

RevenueRatio (1)
1— Expenditur eRatio -

The above identity is clear from Table 1, where the revenue ratio is captured by
the sum of Quadrants Il and IV while the expenditure ratio is captured by the sum of qu-
adrants I11 and 1V. In the absence of subnational grants to the central budget— that is, the
empty Quadrant Il in Table 1— Revenue Ratio/ (1-Expenditure Ratio) is equal to Qua-
drant IVV/ Quadrant I, which is our definition of the Composite Ratio.

CompositeRatio =

Unlike other attempts to combine the Expenditure and Revenue Ratios—for ex-
ample, taking the average of the two ratios by Akai and Sakata (2002)°—in our measure,
revenue decentralization and expenditure decentralization reinforce each other. Indeed,
for the same level of revenue decentralization, the Composite Ratio will be larger if the
level of expenditure decentralization is higher and vice versa.*® This mutual reinforce-
ment of expenditure and revenue powers is illustrated in Table 1 above by the area of

" In countries where all local government expenditures are financed by the central government, the sug-
gested indicator of decentralization would be insensitive to changes in the amount of these centrally fi-
nanced expenditures. This might be a good quality of a decentralization indicator, as a lack of any source of
marginal revenue for local governments makes the benefits of decentralization less feasible.

& We can assume that cases of substantial grants from foreign and subnational entities to the central budget
are likely to be rare but they occur. In the case of poor developing countries a significant share of interna-
tional assistance can be in the form of central government budget support grants. In the case of these devel-
oping countries the “Composite Ratio” would need to be adjusted accordingly. The occurrence of substan-
tial transfers from subnational entities to the central budget is likely to be even less common. However, in
some countries, the equalization grant system includes negative transfers from richer subnational govern-
ments to a central pool or the budget.

® While Vo (2008) attempted to interact local revenue autonomy with the local share of the public expendi-
tures, the particular choice of the functional form resulted in a cancelation of the expenditure component
resulting in a measure essentially equivalent to the revenue ratio.

19 This is formally shown in the Appendix.
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Quadrant 1V, which is a product of its height (expenditure decentralization) and its width
(revenue decentralization).

As a side note, it should be recognized that such internal relationships among sep-
arate measures of decentralization are important to consider when trying to compare and
interpret results from studies using different indicators. For example the meta-analysis by
Feld et al. (2008) compares estimates of the impact on growth derived by studies using
different measures of decentralization, including the Expenditure Ratio and Revenue Au-
tonomy. However, there is a need to take into account that those latter two measures can
be negatively related (see the Appendix). Therefore, even when reflecting the same de-
centralization process, these two measures can have impacts with the opposite sign.
Therefore, the fact that the Composite Ratio proposed here is positively related to both
the Expenditure Ratio and the Revenue Ratio should make it more useful in practice.

Alternatively, we can attempt to capture fiscal and territorial aspects of decentra-
lization in a single indicator by building on the idea proposed by Breton and Scott, de-
scribed above, but with two modifications. In what follows we construct a measure of the
jurisdiction scale, which is essentially Breton and Scott’s indicator but without the nor-
malization by population or land area."* We believe that population and land area should
play a more flexible role and enter regressions as separate explanatory variables. Our
second modification of Breton and Scott’s indicator is that we weight different tiers of
government according to their role in generating public revenues (the R-Scale indicator)
as an alternative to weighing according to their role in spending public resources (the E-
Scale indicator).

Formula: R-Scale = {[Central government Revenue]+[Regions’ own revenue]/#
of regions +[Municipal own revenue]/# of municipalities}/ General govt. reve-
nue.

Example: R-Scale measure in a hypothetical country

1 jurisdiction at the na- Central government reve-
tional scale nue share = 50%

20 jurisdictions at the re-  Regional governments rev-
gional tier enue share = 30%

500 jurisdictions at the LG expenditure share =
local tier 20%

R-scale = 0.5+ 0.30/20+ 0.20/500 =0.5154

' While revising this manuscript, we have learnt that our modifications of Breton and Scott’s indicator
make it very similar to the two main components of Scotto’s (1950) index. While the original Italian text of
the latter source is rather unknown in the English-language literature, a detailed description of Scotto’s
(1950) index can be found in Vo (2008).
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5. EMPIRICAL EVIDENCE ON THE RELATIVE PERFORMANCE OF THE
DECENTRALIZATION MEASURES

In the previous discussion, we have pointed out conceptual differences among
various decentralization indicators in terms of the scope of various dimensions of decen-
tralization that they capture. The importance of these conceptual differences in practice
will depend on the extent of divergence in the progress along various dimensions of de-
centralization. Thus, when we have uniform progress along all dimensions of decentrali-
zation, then expenditure decentralization will be the same as revenue decentralization and
all the three decentralization ratios will be telling us the same information while the Rev-
enue Autonomy indicator would not give any information because it would be always
equal to one. Therefore, we conclude this paper by examining differences in the actual
behavior of six decentralization indicators in relationship to each other and in statistical
association with some variables of interest:

Expenditure Ratio (ER)= (LR+G)/ (LR+NR)
Revenue Ratio (RR)=LR/ (LR+NR)
Composite Ratio (CR)=RR/(1-ER)

Revenue autonomy (RA)

E-scale

R-scale.

ok wnE

We start by summarizing the relationships among these indicators in a visual form
by means of a biplot. The biplot display is a commonly used multivariate method for
graphing row and column elements (in this case, countries and their decentralization indi-
cators correspondingly) using a single display (Gabriel, 1971). The rays originating from
the center of the graph are linear projections of the six indicators onto the two-
dimensional subspace where most variability in the original multidimensional dataset oc-
curs, capturing almost 95 percent of total variation.

The principal component biplot is a powerful tool that allows us to capture the relation-
ship between the different indicators. Variable rays representing uncorrelated indicators
are orthogonal. The smaller the inner angle between rays, the higher is the positive corre-
lation between the values of the corresponding indicators. For negatively correlated va-
riables, the inner angle is greater than 90°. Longer rays represent variables with larger
standard deviations. Because biplot is a two-dimensional projection of a multi-
dimensional space, it deforms relative configurations among objects depending on the
angle of projecting. We use the projection aspect that preserves angles among indicators
but not necessarily distances among countries.

12 Somewhat similar to the R-squared in the case of a regression, the goodness of fit of a biplot is defined as
the fraction of the sum of squares of singular values accounted for by the two largest singular values.
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Figure 2. Principal Component Biplot for 2002-2004
averages of decentralization indicators

RA

Source: Prepared by authors based on data reported in IMF (2008)
using Excel© macros from Lipkovich and Smith (2002).

Notes: The sample includes 58 countries, out of which 5 low in-
come, 14 lower middle income, 16 upper middle income, 2 non-
OECD high income, and 21 OECD countries.

As was argued in the previous section, the Composite Ratio is positively related with
both Expenditure Ratio and the Revenue Ratio, with the latter relationship being the
strongest.® The E-Scale and R-Scale indicators are almost perfectly inversely correlated
with the corresponding ratios (ER or RR) used in their construction to weigh the govern-
ment tiers. This suggests that the territorial aspect of decentralization does not develop
independently from the fiscal decentralization and in fact countries with higher fiscal de-
centralization ratios appear to have less territorial fragmentation.**

'3 The relationships might not hold exactly for our data as the construction of GFS variables does not coin-
cide exactly with our conceptual definitions. In particular, total revenues might not be equal to total ex-
penditures, as GFSM 2001 excludes capital expenditures. As a result, self-financed local expenditures, con-
structed as local expenditures less grants received, can be negative if the bulk of the received grants finance
capital expenditures (see the appendix in Martinez-Vazquez and Timofeev (2009) for more details). In or-
der not to have negative values for the Composite Ratio indicator, we construct the latter from the IMF’s
GFS data using the formula in Equation (1), but with the Expenditure Ratio is computed for recurrent ex-
penditure only.

It can be shown that, when territorial fragmentation and decentralization ratios are independent from each
other, the negative correlation between the scale indicators and corresponding decentralization ratios are
strictly less than unity. Moreover, the higher is the variation in territorial fragmentation relative to the var-
iation in decentralization ratios, the weaker is this negative correlation between the scale indicators and
corresponding decentralization ratios. A proof is available from the authors upon request.
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Table 3. Coefficients of pair-wise correlation
ER RR CR RA E-Scale R-Scale

ER 1.00 089 081 0.04 -0.97 -0.83
RR 0.89 1.00 0.88 0.37 -0.90 -0.98
CR 0.81 088 1.00 0.33 -0.84 -0.86
RA 0.04 037 033 1.00 -0.08 -0.40

E-Scale -0.97 -0.90 -0.84 -0.08 1.00 0.89
R-Scale -0.83 -0.98 -0.86 -0.40 0.89 1.00

The Revenue Autonomy indicator has very weak relationships with the Revenue
Ratio (positive) and the Expenditure Ratio (negative). This latter negative (albeit weak)
association conforms to our prediction derived in the Appendix under the assumption that
the elasticity of the Revenue Ratio measure with respect to the Expenditure Ratio meas-
ure is less than one.

As a robustness check, in table 3 below we report coefficients of pair-wise corre-
lation between our six indicators. The relationships uncovered by examining the projec-
tions of those variables on the two-dimensional biplot space for the most part accord with
the vales of correlation coefficient. The slight differences are due to the biplot approxi-
mation as the rank of our dataset is more than two.

The individual points on the chart are linear projections of our observations la-
beled with corresponding country codes. Because the variables are normalized by sub-
tracting the mean and dividing by the standard deviation, data points located in the center
of the graph represent countries with average values of the decentralization indicators.
Data points located away from the center in the direction of some variable ray represent
countries with values of that variable that are distinct from the average.

As one can see from the biplot graph, most scatter appears along the Revenue Au-
tonomy ray (longer rays represent indicators having larger standard deviations), with Ja-
maica outlying the most in the positive direction (but having below average decentraliza-
tion ratios) while Uganda outlying the most in the negative direction. A few countries
stand out in the direction of the fiscal ratios, with Canada and Switzerland outlying the
most along the Revenue Ratio, China outlying the most along the Composite Ratio, while
Denmark outlying the most along the Expenditure Ratio ray. As suggested by the biplot,
China is found to be an outlier in our regressions and therefore is explicitly discarded
from the results presented immediately below.

Next we examine how much information is lost in practice by (i) using a single
indicator rather than several or (ii) one single indicator rather than another single indica-
tor.

This empirical exercise aims to compare the explanatory power of alternative de-
centralization indicators in terms of the share of variation in the outcome variable ex-
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plained by the given indicator(s), known as the R-squared. In computing the R-squared
we do not include any additional regressors. Although additional regressors could explain
more variation in the outcome variable, this additional explanatory power would be due
to the regressors other than the decentralization measures we are trying to compare. Be-
ing just a squared coefficient of correlation, the R-squared captures the strength of statis-
tical association between decentralization and the variable of interest but it does not imp-
ly causality; in fact, the coefficient of correlation might represent the effect of that other
variable on decentralization. This suits our purpose because we are interested in evaluat-
ing the ability of alternative measures to capture information about decentralization re-
gardless of whether it is used on the left-hand side or the right-hand side of a regression
equation. That is one of the advantages of reporting R-squared, because it does not
change if you swap the left-hand side or the right-hand side variables in a univariate re-
gression. In a multivariate regression, of course, we cannot put a set of decentralization
measures on the left-hand side but the intuitive interpretation of R-squared still holds.

Table 4 provides some evidence on the explanatory power of different fiscal de-
centralization indicators for four socio-economic outcomes: the human development in-
dex (HDI); GDP per capita; life expectancy; and the combined gross enrollment ratio for
primary, secondary and tertiary education.' For each of the outcome variables, we report
the share of total variation (R-squared) explained by the pair of indicators corresponding
to the respective column and row. In the diagonal cells, where the row and the column
represent the same indicator, we report the share of total variation explained by this sin-
gle indicator (the squared coefficient of its correlation to the outcome variable). The de-
centralization indicators are averaged over 2002-2004 while the values for the outcome
variables are taken for 2005. While lagging the fiscal indicators can help capture causali-
ty, we do not claim any causal link but rather discuss the strength of a statistical associa-
tion. This is because our discussion of measuring decentralization equally applies wheth-
er decentralization is measured as a dependent or independent variable.

The explanatory power of each pair of decentralization indicators varies among the out-
come variables and overall is higher for the school enroliment and lower for the per capi-
ta GDP. For any pair of decentralization indicators the explained share of variation in the
outcome variables is considerably smaller than the joint explanatory power of all six in-
dicators. For three out of the four outcome variables, the pair of the Expenditure Ratio
and Revenue Autonomy indicators has the highest explanatory power. This is not unex-
pected given that, according to the biplot, these two variables are almost perfect comple-
ments and thus jointly capture most of the variation in fiscal decentralization.

15 We chose this set of outcome variables because it rather comprehensively captures various aspects of
development and also because they were used previously in studies of decentralization (e.g. Braun and
Grote 2002)
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Table 4. Explanatory power of a pair of decentralization indicators

Human development index (HDI) value, 2005

ER RR CR RA E-Scale R-scale
ER 0.141
RR 0.194
CR 0.181 0.198 0.177
RA 0.214 0.209 0.077
E-Scale 0.141 0.193 0.187 0.156 0.090
R-scale 0.149 0.191 0.179 0.127 0.102 0.100

Variation explained by all six indicators: 0.2552

GDP per capita (PPP US$), 2005

ER RR CR RA E-Scale R-scale
ER 0.139
RR 0.145 0.140

cR 0148 0148
RA 0140 0147 0009

E-Scale 0.145 0.148 0.149 0.127 0.122
R-scale 0.141 0.140 0.149 0.081 0.124 0.080

Variation explained by all six indicators: 0.172

Life expectancy, 2005

ER RR CR RA E-Scale R-scale
ER 0.128
RR 0.219 0.199
CR 0.179 0.262 0.171
RA 0.210 0.220 0.200 0.072
E-Scale 0.135 0.227 0.208 0.121 0.059
R-scale 0.135 0.207 0.176 0.114 0.090 0.088

Variation explained by all six indicators: 0.293

Combined gross enrolment ratio for primary, secondary and tertiary education, 2005

ER RR CR RA E-Scale R-scale
ER 0.222
RR 0.232 0.224
CR 0.235 0.234 0.232
RA 0.261 0.225 0.235 0.030
E-Scale 0.234 0.239 0.238 0.217 0.198
R-scale 0.230 0.224 0.233 0.145 0.198 0.145

Variation explained by all six indicators: 0.304

Notes: The reported figures are R-squared of the log-log regressions of the outcomes on a pair of decentralization indices (2002-
2004 average) on a sample of 57 countries.
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At the same time, as a standalone indicator, Revenue Autonomy has almost no
explanatory power, reported on the diagonal of the table. Similarly, as a standalone indi-
cator, the Expenditure Ratio comes third in terms of the explanatory power after the
Composite Ratio and the Revenue Ratio. As a standalone indicator, the Composite Ratio
and the Revenue Ratio perform the best, each showing the highest explanatory power for
two out of the four outcome variables. For other indicators, the explanatory power of a
univariate regression varies a lot among the economic outcomes but invariables falls be-
low that of the Composite Ratio and the Revenue Ratio.

These straightforward comparisons of explanatory power suggest several impor-
tant implications.™® First, the Expenditure Ratio, which happens to be most used in prac-
tice according to Feld et al (2008), is not the top performer in terms of explanatory power
for the set of socio-economic outcomes reviewed here. While the performance of the Ex-
penditure Ratio might be different for other outcome variables (economic growth, corrup-
tion, etc), it does make problematic the common argument that no measure is perfect but
this one is mostly used. Second, for outcomes mostly affected by one dimension of de-
centralization (e.g., life expectancy appears associated with the revenue decentralization
more than with any other decentralization aspect), the Composite Ratio, which is concep-
tually more informative, can in practice perform worse than the measure of that single
relevant dimension. This is because it also contains information on other dimensions of
decentralization not relevant in this particular case and thus adding noise to the decentra-
lization measure. To use an analogy, the Composite Ratio, like a pellet rifle, is more like-
ly to cover a broad range of targets but would not be as effective as a sniper rifle if we
want to focus on a narrowly defined target. Finally, because the specific impacts of vari-
ous aspects of decentralization vary among socio-economic outcomes, the extent of loss
of explanatory power from using a single indicator rather than a pair of indicators varies
from being quite limited, as for example in the case of GDP, to being quite substantial, as
for example in the case of life expectancy.

6. CONCLUSION

This paper has several practical implications for measuring decentralization and
assessing its impact. First, fiscal decentralization unfolds along several dimensions and at
different paces, and thus that progress should be measured separately for each of them.
Combining various aspects of decentralization into a single composite measure performs
less well because this type of measure assigns arbitrary relative weights to those different
dimensions and those weights cannot be the right ones in all the different relevant con-
texts.

18 While the provided comparisons of explanatory power are useful to illustrate our points about practical
implications, they should be treated with caution as the findings might be specific to the sample of coun-
tries reported in the IMF GFS data for 2002-2004. To perform a robustness check we would have to wait
until data become available for a later period. Re-estimation on an earlier period is problematic as going
back even only by five years results in a loss of a quarter of countries in the sample due to missing values
in the GFS data. These (mostly developing and transition) missing countries are quite different from the
rest of the sample.
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Second, when trying to explain the variation in the outcome of interest (e.g., eco-
nomic development), it is more desirable to include the measures of all aspects of decen-
tralization as separate regressors or, in case of multi-collinearity as separate principal
components that the entire set of decentralization indicators can be reduced to. Moreover
explanatory variables should include both fiscal and non-fiscal variables. Thus, in addi-
tion to the dimensions for regulation, financing, and administration of public goods, we
also need to control for other institutional arrangements such as: territorial structure of
subnational jurisdictions, political arrangements including legal status of local authorities,
clarity in the delineation of powers among levels of government, or subnational borrow-
ing powers and financial infrastructure.

If we are forced to use one single measure of decentralization as an explanatory
variable, for example because of the available degrees of freedom or to produce a ranking
or a graphical representation, the “Composite Ratio” presented in this paper would seem
to be a better choice than the commonly used Expenditure Ratio.

While conceptually appealing, the alternative composite indicators combining fis-
cal and territorial aspects of decentralization turn out to be less informative in practice as
they are almost perfectly inversely correlated with the corresponding fiscal ratios used in
their construction. This suggests that the territorial fragmentation measure does not de-
velop independently from the fiscal ratios and that in fact countries with higher fiscal de-
centralization ratios appear to have less territorial fragmentation.
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Appendix
Mathematical formalization

Let us introduce the following notation:

LR=local own revenue

NR=central government revenue

G= grants to subnational governments
Expenditure Ratio (ER) = (LR+G)/ (LR+NR)
Revenue Ratio (RR) =LR/ (LR+NR)

Revenue autonomy (RA) =LR/ (LR+G) =RR/ER
Fiscal Imbalance = ER-RR=G/ (LR+G)

Lemma 1: The Revenue Autonomy measure is increasing with the Expenditure
Ratio measure only when the elasticity of the Revenue Ratio measure with respect to Ex-
penditure Ratio measure is not less than one.

Proof:

RA=RR/ER
dRA= (ERJRR-RRAER)/ER"2
dRA/IER>O if and only if (0RR/RR)/ (dER/ER)>1

Lemma 2: The Composite Ratio increases with both the Expenditure Ratio and the
Revenue Ratio

Proof:

CR=LR/ (NR-G) =LR/ [NR-(ER-RR) (LR+NR)] =

RR/ [NR/ (LR+NR)-(ER-RR)] =RR/ [1-RR-(ER-RR)] =RR/ [1-ER]
dCR= [(1-ER) dRR+RRdER]/ (1-ER) "2

The latter expression is always positive because ER<=1 and RR>=0.



