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Estimating the Income Elasticity of Local Government
Revenues and Expenditures under Decentralization

Joseph J. Capuno

Abstract

A common feature of the different policy initiatives currently undertaken or considered to improve
the decentralization program is a proposal to amend the current formula used in allocating the national
government's internal revenues. This formula is known as the Internal Revenue Allotment (IRA) formula,
which determines the principal revenue share of local governments in the country’s total fiscal resources
and as well as the allocation of the total share among the different levels and types of local governments.
As an input to policy discussions, this paper secks to measure the responsiveness of the revenues and
expenditures of local government units to changes in the IRA. To measure local fiscal response to [RA
changes, the income elasticity of the revenues from local sources and total expenditures of provinces and
cities are econometrically estimated using local fiscal data covering the period 1990-96. The results show
that revenues from local sources and total expenditures of either the provinces or cities are generally
income elastic. That is, the increments in the IRA under decentralization do not seem to substitute for local
revenues and have likewise stimulated greater local public spending The results then suggest that local
governments, despite initial apprehensions instigated by their seemingly increased dependence on central
transfers, have nonetheless learned 1o adjust positively to their new roles and responsibilities under the
program. However, the results also indicate that current policy reforms must also focus on improving fiscal
imbalances, since local governments respond differently, albeit all positively, to the changes in their [RA
shares under the decentralization program.
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Estimating the Income Elasticity of Local Government
Revenues and Expenditures under Decentralization

Joseph J. Capuno’

1. Introduction

Presently, a number of proposals are considered or are already acted on to improve the country’s
decentralization program. In Congress, HB 7845 and SB 2064, among other similar bills filed, seek to
amend the Local Government Code (LGC) of 1991, the law that contained wide-ranging implications for
local fiscal autonomy. As stated in the current Medium Term Philippine Development Plan 1999-2004, the
national government also emphasizes the need to review existing intergovernmental fiscal transfers to
promote greater fiscal balance, equity and efficiency. In tandem with other stakeholders, local governments
on the other hand are vigilant in their opposition to any policy that undermines local fiscal autonomy even
as they proactively support moves that secure and propagate the gains under the decentralization program.

A common feature of the various initiatives is a proposal to upgrade the formula used in allocating the
national government’s internal revenues, which determine the principal revenue share of local governments
in the country’s total fiscal resources. Proposals to amend the formula used to determine the size and
distribution of the internal revenue allotment (or IRA, the local governments’ total share in the national
government’s internal revenues) are meant to achieve several policy objectives. First, a more adequate local
fiscal revenues is intended to enable local governments fulfill their additional functions and expanded
responsibilities under the decentralization program. Second, an improvement in the overall fiscal balance is
targeted given the apparent bias of the current IRA formula for cities. Lastly, an enhancement in the
efficiency, equity and effectiveness in local service delivery is desired given the differences in fiscal
capacities and capabilities of local government units, not to mention the varied opportunities and incentives
facing them.

With the IRA formula being central to the current policy debate, an assessment of the effect of the IRA
on local fiscal behavior will help policymakers and other stakeholders make more informed discussions and
decisions regarding the proposed reforms to the decentralization program. Toward such an assessment, the
present paper seeks to measure the responsiveness of the revenues and expenditures of local government
units to changes in the IRA, an analysis of which then should help identify possible broad policy guidelines
for the revisions of the IRA formula.

To measure local fiscal response to IRA changes, the income elasticity of the revenues from local
sources and total expenditures of provinces and cities are econometrically estimated using local fiscal data
covering the period 1990-96. The results show that revenues from local sources and total expenditures of
either the provinces or cities are generally income elastic. That is, the increments in the [RA under
decentralization do not seem to substitute for local revenues, contrary to the initial apprehension arising
from the seemingly increased dependence of local governments on central transfers, and the increments
have likewise stimulated greater local expenditures.

The rest of the paper is organized as follows: a brief review of local literature is presented in Section 2.
In Section 3, overall fiscal performances of provinces and cities during the period 1990-96 are discussed in
the light of the implementation of two of the main features of the LGC. The empirical framework of the
paper is then taken up in Section 4, followed by a discussion of the data and estimation issues in Section 5.
Then in Section 6, the results are analyzed. Finally, the conclusions and policy implications are
summarized in the last section.
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2. Review of past studies

There seems to be greater interest on the impact of central transfers on local fiscal behavior under
decentralization than before, as the list of existing literature on the topic suggest (Appendix Table 1). This
despite the widely known dependence of local governments on central transfers, especially on the internal
revenue shares, even before the 1991 [Lamberte er al., 1993]. Recent studies however, except possibly
Alonzo [1997], do not measure the elasticity of local revenues or expenditures with respect to the IRA per
se, but instead examine the effect of the IRA on the /evel of local revenues or expenditures, Nevertheless,
the partial list of past studies reviewed here suggests the directions, if not the magnitudes, of the possible
elasticity.

While other pre-decentralization studies on local governments are bigger in scope (including Lamberte
et al. 1993)', Bahl and Miller, eds., [1983] focuses exclusively on local government finance in the
Philippines before decentralization. A study included in the edited volume, Bahl and Schroeder [1983]
reports some of the earliest statistical attempts at measuring the impact of BIR allotments (as the IRA is
known then) on local revenue mobilization and capital spending. The study finds that no strong evidence
exist that BIR allotments and specific tax allotments, both central transfers to local governments, stimulate
overall expenditures or capital spending. However, a simulation of alternative BIR allotment formula
indicates that it would favor local governments with high tax collection effort. Their results however maybe
highly biased given the limitations of the samples used in the study.

Some of the earliest evaluations of the impact of the decentralization program on local government
fiscal performance are Manasan [1992], Quitazol [1994], World Bank [1994] and Diokno [1994]. The first
two studies contain empirical assessment of the likely or actual effects of the IRA on local revenue
mobilization. Manasan [1992] reports that, at best, all LGUs will have higher local revenues as a result of
the enabling features of the Code; and, at worst, only selected LGUs will be able take advantage of the
provisions of the Code to improve their local revenue mobilization. Quitazol [1994] on the other hand finds
that the IRA has substitutive effect on other types of local revenues. It should be pointed out however that
the two studies rely on 1990, 1991 and 1993 data, which might capture transitory as LGUs adjust to the
decentralization program.

World Bank [19%4] and Diokno [1994] investigate the effect of the IRA on local health expenditures
and locally-sourced revenues and have found basically the same results. Both studies report that the IRA
has a positive but statistically insignificant effect on local health expenditures or locally-sourced revenues
of either provinces or cities. However, the IRA is found to have has a small positive effect on both the
health care expenditures and locally-sourced revenues of municipalities. Although these studies rely on a
bigger sample of LGUs than Quitazol [1994], fiscal data for 1991, a year before the actual implementation
of the decentralization program, are used.

Later empirical studies include Manasan [1995, 1997, 1998], Capuno and Solon [1996] and Alonzo
[1997]. In a series of papers, Manasan investigated the effect of the IRA on different types of local
revenues and expenditures. On the whole, she finds that the IRA has stimulative effect on both the total
amount of locally-sourced revenues and on total expenditures, but may have varying or no significant
effects on the different types of local revenues or expenditures. In particular, the IRA is reported to have
substitutive effect on local tax revenues, especially on the real property taxes of cities during the early years
of the decentralization. Also, she reports a positive correlation between per capita IRA and different types
of local social service expenditures (except for education) [Manasan 1997]. In the same vein, Capuno and
Solen [1996] also examines the effect of the IRA on social services, in particular on health expenditures. In
this paper, the [RA is found to have negative effect on local health expenditures of provinces but a positive
effect in the case of cities or municipalities. Manasan [1997] and between IRA and locally-sourced
revenues.

! Central transfer programs are reviewed here in the broader context of mobilizing all resources for regional
growth.



Unlike the previous studies which measures the level-effect of IRA on local revenues or fiscal outlay,
Alonzo [1997] on the other hand reports the elasticity of different types of local government expenditures
(personal expenditures, maintenance and other operating expenses, capital outlay) with respect to income
(IRAT), which is found to be close unitary in all cases.

Most of the studies reviewed here however rely on 1991-94 data, which might reflect transitory rather
than permanent adjustments to the decentralization program. In addition to the limitation of using pre-
decentralization or early-decentralization data, previous studies suffer other data and estimation problems.
It is not clear from some of the studies, for example, what the sampling scheme used in selecting their
sample LGUs. Furthermore, longitudinal or panel data sets and estimation techniques (rather than simply
OLS) are ideal to this kind of exercise which involved cross-section and time-series observations.

3. The LGC and local fiscal performance

Although various attempts at fiscal decentralization were made before, the decentralization program
adopted in the 1990s is unprecedented in the country in terms of scale and scope [Manasan 1992; Tapales
1993; Brillantes 1987; Loehr and Manasan 1999]. As the blueprint of the decentralization program, the
Local Government Code of 1991 is contains several features that have wide-ranging implications on local
fiscal behavior. Two among these deeply affect the expenditures and revenues of local governments.?

First, the Code expands the list of basic functions, services and facilities assigned to or under the direct
administration, control and supervision of the local government units (Book I, Chapter 1, Section 17).
Among these functions are central government functions now devolved to local government units since
1993. The devolved functions include agricultural extension services, community-based forestry projects,
health services (including primary, secondary and tertiary hospitals), social welfare services, solid waste
disposal system, and some local infrastructure facilities and tourism services.

Second, the Code also augments the shares of LGUs in the proceeds of national taxes (Book II, Title 3,
Chapters | and 2). The most significant augmentation is in the share of the local governments in the
internal revenues of the national government (which is known as the Internal Revenue Allotment or IRA).
Additionally, local governments partake in the proceeds from sale or exploitation of local natural resources
by the national government. Relative to the TRA however the share in national wealth (as the share in the
latter form of national revenues is known) is small. Also, unlike the IRA which benefits all LGUs and other
special regional bodies (such as the MMDA and ARMM regional government), shares in national wealth
depend on the distribution of natural resources across areas.

The actual implementation of the LGC started a year after it was signed into law. In 1992, the new IRA
formula was adopted, The shift to a new IRA formula® led to a significant increase in the revenue shares of
local governments [Lamberte er al. 1993]. Nominally, the annual incremental IRA since 1991 until 1993 is
estimated to be at least 12 billion pesos [Diokno 1994; DOH 1996]. It was not until 1993 however that the
devolution of central government functions to local governments took place. According to estimates, taking
as basis the 1992 budget of concerned agencies on the devolved functions, the amount of additional
expenditure obligations assigned to LGUs as a consequence of the transfer of services, personnel and
facilities to LGU is about 7.2 billion pesos [Loehr and Manasan 1999). Although this total amount, which
is referred to as the Cost of Devolved Functions (CODEF), is significantly less that the total incremental
IRA, the CODEF however reported to be inequitably distributed. Unlike the IRA formula, which equally

? Arguably, the two other major provisions of the Code has significant effect on local fiscal behavior:
expanded resource generation/utilization authorities, and greater civil society participation in various
aspects of local governance.

? The IRA formula has two components. The first component is called the base formula which essentially
determines the relative shares of the national government and local governments in the total internal
revenues of the national government. The second component is called the distribution formula which
determines the relative shares of the different local government levels (provinces, cities, municipalities,
barangays) and the individual LGU share within each level.



favors provinces and cities (23 percent), the distribution of the CODEF, especially of the cost of devolved
health functions, is found to unduly burden the provinces more than any other level of local government
units, Estimate show that, for example, provinces absorbed 45.6 percent of the total CODEF [Loehr and
Manasan 1999], or about 59 percent of the devolved health functions, which account for more than 60
percent of the total CODEF [DOH 1996].

Although the LGC is yet to be amended, the de facto IRA formula however is different from the one
specified in the LGC. Since 1994, the codal IRA formula has been amended through the General
Appropriations Act passed each year to compensate each LGU for their share in the actual (or historical)
CODEF and the cost of city-funded hospitals existing as of December 31, 1992, In 1994 and 1996, the
compensation is set to 50 percent of the actual CODEF and the cost of city-funded hospitals. In 1995 and
1997, a 100 percent compensation is granted to LGUs.

The fiscal effects of the LGC on provinces and cities may be discermed from Figure 1 and Figure 2,
respectively. The figures track the annual averages in the IRA, revenues from local sources (LOCREV) and
total expenditures (TOTEXP) of the two local government levels over a seven-year period beginning in
1990. Revenues from local sources (or simply local revenues) comprises income from real property taxes,
proceeds from operation of public enterprises (such as public markets), local business taxes, mayor's
permits, sand and gravel tax and other incomes. Local revenues do not include incomes from external
sources such as transfers from the national government (e.g., IRA). Hence, local revenues are essentially
the amount of resources that LGU has if the IRA is taken out of its budget.

The figures suggest two broad trends. First, the IRA accounts for the bulk of local financing in the case
of provinces. Cities, in contrast, are less dependent on the IRA to support their expenditures. Second, there
is generally a positive correlation between the IRA on the one hand and either local revenues or total
expenditures on the other, especially under decentralization (1992-96). The positive correlation between the
IRA and total expenditures is expected since the IRA, which is a major source of income, has been
increasing since the implementation of the LGC. Also, the big jump in total expenditures between 1992 and
1993 may be explained by the devolution of functions, which essentially expanded the expenditure
responsibilities of local governments.

Fig. 1. The IRA, Revenues from Local Sources and Total Expenditures of Provinces
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Fig. 2. The IRA, Revenues from Local Sources and Total Expenditures of Cities
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The positive correlation between the IRA and local revenues on the other hand is surprising to say the
least, especially when earlier studies report that the IRA has a substitutive (hence negative) effect on other
types of local revenues. Previous reports however find partial support in the case of provinces where a
negative correlation is observed between the IRA and local revenues or total expenditures between 1991
and 1993. The same relatively weak (but positive) relationship between the TRA and local revenues or total
expenditures of cities is observed during the transition or implementation phase of the decentralization
program (1991-93). But from 1993 onwards however the IRA seems to stimulate not only total
expenditures but local revenues as well, both in the case of provinces and cities.

Clearly, the observed positive correlations between IRA and local revenues or total expenditures
suggest a positive assessment of the effect of the IRA on local fiscal behavior. But for purposes of refining
current central transfer programs, estimates of the magnitudes, rather than just the direction, of local fiscal
response to the IRA however may be required.

4. Empirical framework

To measure the local fiscal responses to the changes in the IRA, especially under the decentralization
program, the elasticity of the local revenues (LOCREV) or total expenditures (TOTEXP) with respect to
the IRA (1) is estimated. Essentially, a functional relationship between LOCREV or TOTEXP, on the one
hand, and 1 , on the other is assumed, i.e.,

X = f(I,W), X=LOCREV,TOTEXP; I=IRA.

Here a vector of other variables W is introduced to control for the effects of other factors such as the
staggered implementation of the LGC and region-specific differences. The income elasticity of local
revenues or total expenditures with respect to IRA (since the IRA is an exogenuously determined income of

LGUs), denoted as 77, , may then be calculated as:

na =(@x/dI\I/X)=dInX/dIn].



With the availability of local government fiscal data, the income elasticity of local revenues and
expenditures may be estimated econometrically. Econometric estimation is relatively better than year-on-
year estimations when other factors tend to bias results. As suggested above, the natural logarithm of local
revenues or the natural logarithm of total expenditures are regressed against the natural logarithm of IRA
and other factors in this paper.

The expected signs of the estimated income elasticity are as follows. The income elasticity of total
expenditures is expected to be positive, since a welfare-maximizing local government will presumably
exhaust all of its available income to provide more or better local public services.! On the other hand, the
income elasticity of total revenue may be positive or negative. If the estimated elasticity is positive, an
additional IRA is said to stimulate greater revenue-raising efforts. Since with the additional exogenous
income, a local government would need only a little bit more of local revenues to meet target expenditures.
If, on the other hand, the estimated elasticity is negative, an additional IRA is said to substitute for local
revenue-raising efforts. Since with the additional IRA, a local government may not need to collect as much
local taxes to meet its expenditure obligations. Clearly, the directions and magnitudes of the estimated
income elasticity, especially of local revenues, are important policy parameters.

5. Data and estimation issues

The period covered in the study is from 1990 to 1996. The first two years cover the years before the
Code was actually implemented. The five-year period under decentralization (1992-96) may be considered
long enough to account for both temporary and permanent adjustments to the new system. For each of the
year covered, relevant fiscal data of all 74 provinces and 73 cities are used. Note however that the number
of LGUs covered varies across the years since several municipalities were converted to cities and that new
provinces were created since 1992,

As mentioned above, only the income elasticity of local revenues and total expenditures will be
estimated. Hence, at best, the estimates will only provide a broad sketch of the overall responsiveness of
local government units to changes in their exogenous income.” The fiscal data used in the estimates are
culled from the Budget Operations Statements compiled by the Bureau of Local Government Finance of the
Department of Finance and from the annual reports of the Commission on Audit. Other socioeconomic
variables are collected from the Department of the Budget and Management, Department of Health and
Mational Statistics Office.

A number of estimation issues are also addressed. The first issue is controlling for the staggered
implementation of the LGC, i.e., the adoption of the new IRA formula in 1992 followed by the devolution
of central government functions in 1993. To account for the sequential implementation of the two of the
main features of LGC, year-dummy variables are introduced in estimation of income elasticity. In addition,
the possible effects of region-specific factors (such as climate, topography, and culture) and the presence of
regional hospitals retained and operated by the Department of Health under the decentralization are also
accounted for in the estimation with the use of dummy variables also. All the dummy variables introduced
are interacted with the natural logarithm of IRA (InIRA), whose estimated coefficient is a measure of
income elasticity.

For comparison, both OLS and panel (or longitudinal) data procedures are used to estimate the income
elasticity. Since most previous studies rely on OLS technigue, the comparison will help identify the
possible bias in previous estimates. Panel data procedure however are more appropriate for longitudinal

* But this is not to say that the different types of local expenditures will all also vary positively with IRA
* A more detailed examination of income elasticity of different types of local revenues (such as real
property taxes and income from economic enterprises) and different types of expenditures (such as social
services, economic development, capital outlays), including the case of municipalities, will be the subject
of another study.



analysis than OLS since the latter suffers a number of problems [Greene, 1997, Chapter 14].° In the panel
data estimation, for both year-fixed effects and region-fixed effects, which are essentially dummy variables
that test for differences in the estimated regression intercepts, are used. The year-fixed effects are especially
useful to account for the de facfo adjustments in the IRA formula to compensate LGUs for their shares in
the actual CODEF and city-funded hospitals. While it possible to test simultaneously the year-fixed effects
and region-fixed effects with the introduction of interaction variables (i.e., year dummies interacted with
region dummies), this however will potentially pose a problem with the degrees of freedom.

6. Analysis of results
Overall guide

Description of the data used and the detailed results of the different econometric specifications tried
are presented in the appendix tables. Appendix Table 2 presents the variable definitions. The descriptive
statistics for the province-level data and city-level data are contained in Appendix Tables 3 and4,
respectively. The various estimates of the income elasticity of the local revenues of provinces are contained
in Appendix Tables 5 and 6; while the 3 succeeding tables (Appendix Tables 7-9) report the income
elasticity of the total expenditures of provinces. On the other hand, the income elasticity estimates for the
cities are presented in Appendix Tables 10 and 11 for local revenues and Appendix Tables 12-14 for total
expenditures.

Mote that several specifications are estimated using both OLS and Panel data estimation procedures, as
additional dummy variables tested. Also, the control region for the province-level regressions is Region [V
(Southern Tagalog Region), while that for the city-level regressions is the National Capital Region (NCR).
The control year is 1990 for both the cities and provinces.

Effects of IRA formula changes and other factors

Several dummy variables are used to account for the change in the IRA formula, devolution of central
government functions, presence of DOH-retained hospitals in the area, regional differences, and other year-
fixed effects (e.g., 1995 being an election year). Generally, the effects of these factors on the income
elasticity of local revenues and total expenditures appear to be significant in the case of provinces.
Specifically, the estimated income elasticity is higher after the new IRA formula was adopted (in 1992).
The positive effect of InIRA on total expenditures however seems diminished with the devolution of central
government functions to LGUs in 1993, This is understandable since the provinces absorbed the bulk of the
devolved functions. The presence of DOH-retained hospitals on the other hand does not seem to affect the
estimated income elasticity of provinces.

Unlike provinces', the local revenues of cities appear to be less sensitive to the same set of other
factors. This is perhaps due to the fact that cities' are less dependent on the IRA than provinces. But city-
level expenditures however seem positively affected by the devolution of function and negatively by the
presence of DOH-retained hospitals. Although the cities’ share in the Cost of Devolved Functions is less
than provinces’, the devolved functions still led to increases in total fiscal outlay since devolved functions
are mostly fixed or recurrent expenditures (e.g., personnel services and facilities).

The importance of the other factors in explaining the variations in estimated income elasticity of total
expenditures is also evident in the case of cities. The higher income elasticity after 1993, which appears to

¢ Specifically, if only cross-section data are used, the estimated income elasticity will be sensitive to the
choice of the year since the decentralization is best characterized as a sequence of reforms. If on the other
hand, the behavior of only one LGU is tracked for a number of years, the estimated elasticity obviously has
limited information content regarding other LGUs. Even if OLS is procedure is applied on panel data, the
procedure is also unable to distinguish one component of the variance of the residual that is due to time
variation from another component that is due to cross-section differences. The biases however are
minimized to a certain extent if dummy variables are also introduced in the OLS estimations,



be due to the devolution of function, may be due to the fact that they receive extra IRA for their share in the
CODEF as well for any hospitals they were operating before the decentralization. It also interesting to note
that the presence of retained hospital in the city tend to reduce the income elasticity of total expenditures,
indicating that these in effect subsidize local health expenditures since many of the DOH-retained hospitals
are located in cities or regional centers.

Also, the results show that the OLS estimates are generally different from the panel data estimates,
both in the case of province-level and city-level regressions. Thus the findings indicate the potential bias in
the previous estimates of income elasticity (or even in the effect of IRA on the level of local revenues or
total expenditures). The income elasticity estimates also generally vary between year-fixed effects and
random-fixed effects panel data models. Based on the results of the full-blown province-level regressions,
the fixed-effect panel data model is a more appropriate to account for variations across years, while
random-effects model is more suitable for controlling regional differences, both in the case of local
revenues and total expenditures. In the case of cities, on the other hand, regional variations seem also to
exert independent effect on total revenues, while year-fixed effects do not. However, both year-fixed
effects and region-fixed effects do not seem to influence total expenditures. Hence, the differences in the
fiscal behavior of provinces, and of the cities partly, may also be due to the sociocultural or geographical
differences across regions.

Estimated average income elasticity

The estimated average elasticity for provinces and cities are summarized in Tables | and 2,
respectively. Again the OLS estimates generally differ from the panel data estimates, showing significant
bias when the proper estimation procedure is not used. The differences however narrow down when the
full-blown model is estimated. This is not surprising since the introduction of the dummy variables in the
OLS regressions essentially replicates the panel data procedure (which is also called rhe least squares
dummy variable method).

In the case of provinces, the panel data estimates of the income elasticity of local revenues is between
1.242 to 1.374, after accounting for all the other above-mentioned factors. The income elasticity of total
expenditures on the other hand is between 0. 956 and 0.987. This indicates that the increase in the IRA of
provmces exerts a greater positive pressure on local revenue generation effort than on local expenditures.
This is perhaps due to the effect of the devolved senuces personnel and facilities are collectively found to
diminish the partial effect of [RA on local fiscal outlay.” Furthermore, it is likely that the provinces are
forced to optimize their provision of health services, which comprises the bulk of devolved functions, under
decentralization.

In contrast however the estimated income elasticity of local revenues of cities, using the full-blown
model, is between 1.065 and 0.929. Since the cities are less dependent on IRA than provinces, their
relatively smaller income elasticity indicates that cities have already exploited much of their potential
sources of local income. On the other hand, the cities exhibit higher income elasticity of expenditures,
estimated to be nearly unitary, less than provinces. In this case, the cost of devolved functions to cities,
which is comparatively small, presumably did not constrain the cities to spend on other local public
services.

In sum, a doubling of the IRA of provinces will likely generate more than twice the amount of their
local revenues, but will lead to less than 100 percent increase in their expenditures, A duuhlmg of the IRA
of cities on the other hand will likely double both their local revenues and total expenditures.”

? This is consistent with earlier findings that a number of provinces received additional IRAs less than the
amount it would need to finance the devolved functions during the during the early years of the
decentralization program [Capuno 2001, forthcoming].

# Furthermore, the positive effect of the IRA also suggests that LGUs may have taken advantage of the
enabling provisions of the Code by improving their tax collection and administration systems.



Table 1. Estimates of Average Elasticity for Provinces

Average Elasticity
Model OLs Panel Data Estimates
Estimates Year Region
A. Income Elasticity of Revenues from Local Sources
Base (M1) 0.75 1.296 0.683
Controlling for the devolved functions (M2) 1.154 1.431 0.984
Controlling for the devolved functions and the change in the 1.562 1.465 1.416
IRA formula (M3)
Controlling for the devolved functions, the change in the 1.330 1.374 1.242
IRA formula and regional differences (Md4)
B. Income Elasticity of Total Expenditures
Base (P1) 0.901 1.021 0.886
Controlling for the devolved functions (P2) 0.882 1.041 0.932
Controlling for the devolved functions and the change in the 1.053 1.048 1.013
IRA formula (P3)
Controlling for the devolved functions, the change in the 1.034 1.026 0.989
IRA formula and presence of DOH-retained hospitals (P4)
Controlling for the devolved functions, the change in the 0.954 0.956 0.987
[RA formula, presence of DOH-retained hospitals and
regional differences (P5)
Simulations

From the detailed results contained in the appendices, the estimates of income elasticity of both
provinces and cities appear to be especially sensitive to regional variations. As an illustration of how such
results can be used for counterfactual analysis, the impact of a 10-million peso increase in the IRA on local
revenues and total expenditures is simulated. The results for provinces and cities are presented in Tables 3
and 4 respectively. The simulations are useful in measuring the differential impact of central transfer
policies across LGU levels and regions.

In the case of provinces, the 10-million peso incremental IRA is projected to generate an average of at
least a 5.5 million-peso increase in local revenues and a minimum of 12.6 million-peso rise in total
expenditures. Significant variations however are observed across regions. The incremental grant to
provinces in Region VII, which include Cebu, appears to stimulate greater amount in local incomes than
any other provinces elsewhere. Provinces in the Cordillera Autonomous Region however are likely to be
the least stimulated by the increase in central transfers, perhaps owing to their relatively poor resource base.
In terms of changes in total expenditures of provinces, largely similar pattern is observed across regions.




In the case of the cities on the other hand, the incremental IRA is projected to lead to and average of at
least 14 million-peso increase in local revenues and a minimum of 24.3 million-peso rise in total
expenditures. The policy change will likely to have its maximum impact both in terms of increasing local
revenues and toial expenditures on Metro Manila Cities, and to some noticeable extent also to cities in
Region 111, Region VII and CAR.

Table 3. Estimates of Average Elasticity for Cities

Average Elasticity

Model OLS Panel Data Estimates

Estimates Year Re_gion

A. Income Elasticity of Revenues from Local Sources

Base (D1) 0.600 0.668 0.718
Controlling for the devolved functions (D2) 0.612 0.777 0.950
Controlling for the devolved functions and the change in the 0.828 0.837 0.985

IRA formula (D3)

Controlling for the devolved functions, the change in the 1.043 1.065 0.929
IR.A formula and regional differences (D4)

B. Income Elasticity of Total Expenditures

Base (C1) 0.766 0.769 0.843
Controlling for the devolved functions (C2) 0.754 0.760 0.970
Controlling for the devolved functions and the change in the 0.785 0.772 1.065
IRA formula (C3)

Controlling for the devolved functions, the change in the 0.709 1.065 0.668
IRA formula and presence of DOH-retained hospitals (C4)

Controlling for the devolved functions, the change in the 1.065 1.067 1.065
IRA formula, presence of DOH-retained hospitals and

regional differences (C5)
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Table 4. Simulating the Effect of a Ten-Million Peso Increase in the IRA of Provinces
(Figures in million pesos)

Period average (1990-96) Change in Local Change in Total
. Local Total Revenues Expenditures
Regions IRA Revenues | Expendi- Year* Region®* Year* Region*
tures

National 94.9 41.7 125.0 6.04 5.46 12.59 13.00
Region | 125.0 44.8 152.0 4.92 4.48 11.62 11.99
Region 11 97.2 23.6 112.0 3.34 299 11.02 11.33
Region 111 121.0 65.6 175.0 7.45 6.73 12.35 14.27
Region IV 102.0 69.7 153.0 9.39 8.49 14.34 14.81
Region V 91.0 28.4 107.0 461 3.89 11.24 11.58
Region VI 118.0 43.5 148.0 5.07 4.60 11.99 12.37
Region VII 124.0 123.0 234.0 13.63 12.32 18.04 18.66
Region VIII 85.5 17.2 97.9 2.76 245 10.95 11.26
Region IX 102.0 25.2 122.0 3.39 3.04 11.43 11.78
Region X 82.7 35.8 107.0 595 5.38 12.37 12.78
Region Xl 98.3 38.0 124.0 3.55 4.80 9.44 12.48
Region XI11 97.7 19.7 10.0 2.77 249 0.98 1.00
CAR 573 8.169 44.4 142 1.71 5.93 7.59
ARMM 105.0 5.80 76.3 0.76 0.63 6.95 7.13
CARAGA 87.0 300 112.0 4.74 4.32 12.31 12.73

*Controlling for year-fixed effects or region-fixed effects.




Table 5. Simulating the Effect of a Ten-Million Peso Increase in the IRA of Cities
(Figures in million pesos)

Period average (1990-96) Change in Local Change in Total
Local Total Revenues Expenditures
Regions IRA Revenues | Expendi- Year* Region®* Year* Region*
tures

Mational 105.0 158.0 2390 16.03 13.98 24.29 24.24
NCR 114.0 460.0 545.0 42.97 37.49 51.01 50.91
Region | 68.9 359 96.2 5.55 4.72 14.90 14.87
Region 11 90.8 322 50.6 3.78 3.23 3.40 5.93
Region 111 813 79.7 154.0 12.66 8.86 20.21 20,17
Region IV 97.0 56.7 146.0 6.23 5.33 16.06 16.03
Region V 68.5 41.5 103.0 6.45 5.52 16.04 16.01
Region V1 96.4 59.5 120.0 6.57 5.57 13.28 13.26
Region VII 828 85.6 159.0 12.68 9.41 22.43 22.33
Region VIII 118.0 41.5 136.0 375 3.2 12.30 12.27
Region IX 137.0 528 146.0 528 3.31 11.37 11.35
Region X 88.1 48.0 121.0 7.70 4.81 16.37 16.36
Region X1 321.0 231.0 501.0 7.66 6.64 16.65 16.62
Region XII 121.0 992 202.0 8.73 7.56 17.81 17.78
CAR 83.2 115.0 184.0 14.72 13.37 23.60 23.55
ARMM 55.3 3.61 58.9 0.70 0.52 11.36 11.34
CARAGA 124.0 57.8 161.0 4.96 4.20 13.85 13.83
*Controlling for year-fixed effects or region-fixed effects.
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7. Conclusions and policy implications

Generally consistent with previous results, the results of the present study show that, on the whole,
local revenues and total expenditures of either provinces or cities vary positively with the changes in the
IRA. This dispels the initial apprehension about the possible substitutive effect of the IRA, especially on
local revenue mobilization. Certainly, this should be taken as one clear gain of the decentralization

program.

Any change in the IRA is likely to have differential impact across LGU levels or regions. The local
revenues of provinces show greater sensitivity to changes in central transfers than cities’. Furthermore,
LGUs in the most economically advanced regions are also found to be more susceptible to IRA reforms
than others.

The presence of DOH-retained hospitals has no significant effect on the provinces; but they do have a
negative effect on the total expenditures of cities, where most of these hospitals are located.

Three broad policy guidelines can be drawn from the results, First, policies that tend to reduce the IRA
will have a double negative effect on local finances. The reduction will lead to a decrease in total income
and in local revenues. This clearly has grave implications on the ability of local governments to provide
basic services.

Second, the IRA formula may have to factor in the sensitivity of local revenues and total expenditures
to increments in the IRA to achieve overall fiscal balance. This is an important policy consideration since
the IRA is the biggest single form of block transfers to LGUs and that it accounts for a big portion of total
revenues of LGUs. But tinkering with the IRA formula may prove to be politically difficult as recent events
indicate.

Finally, perhaps as an alternative to a revised IRA formula, a fiscal equalization grant scheme must but
adopted to improve overall fiscal balance. Such a grant scheme seems more appropriate than the IRA
because by design it will specifically adjust for the differences in local fiscal needs and capabilities. In
addition, the grant can be designed to factor in possible adverse strategic responses of LGUSs to any policy
reform. Such flexibility may not be so easily achieved with the IRA, which is basically a block transfer.

However, aside from the additional funds required to finance a fiscal equalization grant, finer and more
complete estimates of income elasticity will have to be done for specific policy purposes. More
disaggregated estimates of the income elasticity of different types of local revenues and expenditures are
obviously needed to determine various local fiscal needs and capabilities. In addition, similar estimations
for municipalities must also be undertaken. Furthermore, inter-LGU interactions — arising from spillovers,
mandated tax revenue-sharing arrangements, other inter-local transfers and strategic interactions — will
have to be analyzed to maximize the effectiveness of central transfer programs. The effect of other major
macroeconomic developments such as the 1997 financial crisis and the temporary withholding of part of
the IRA in 1998 should also be investigated, These will be the subjects of future studies.
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Appendix Table 2. Variable Definitions

Variable name

Definition

LNIRA
LNLOCREV
LNTOTEXP
DEV93

LMNIRA x DEV93
YR92

LMNIRA x YR92
DOHOSP
LNIRA x DOHOSP
RGNI1

RGN2

RGN3

RGN4

RGNS

RGN6G

RGN7

RGNS

RGN

RGNI10

RGNI11

RGNI12

CAR

ARMM
CARAGA

NCR

LNIRA x RGN
LNIRA x RGN2
LNIRA x RGN3
LNIRA x RGMN4
LNIRA x RGNS
LNIRA x RGN6
LNIRA x RGN7
LNIRA x RGNS
LNIRA x RGN9
LNIRA x RGN10
LNIRA x RGN11
LNIRA x RGN12
LNIRA x CAR
LNIRA x ARMM
LNIRA x CARAGA
LNIRA x NCR

- Natural logarithm of the Internal Revenue Allotment (IRA)
- Natural logarithm of the total revenues from local sources
- Matural logarithm of the total expenditures

- 1 if year is 1993 or later; 0 otherwise

- Matural logarithm of IRA x DEV93

- 1 if year is 1992 or later; 0 otherwise

- Natural logarithm of IRA x YR92

- 1 if there is DOH-retained hospital within the political boundary; 0 otherwise
- Natural logarithm of IRA x DOHOSP

- 1 if Region I (llocos); 0 otherwise

- 1 if Region Il (Cagayan Valley); 0 otherwise

- 1 if Region III (Central Luzon); 0 otherwise

- 1 if Region IV (8. Tagalog); 0 otherwise

- 1 if Region V (Bicol); 0 otherwise

- 1 if Region VI (W. Visayas); 0 otherwise

- 1 if Region VII (C. Visayas); 0 otherwise

- 1 if Region VIII (E. Visayas); 0 otherwise

- 1 if Region [X (W. Mindanao); 0 otherwise

- 1 if Region X (N. Mindanao); 0 otherwise

- 1 if Region XI (5. Mindanao); 0 otherwise

- 1 if Region XII (C. Mindanao); 0 otherwise

- 1 if Cordillera Autonomous Region (CAR); 0 otherwise
- 1 if Autonomous Region of Muslim Mindanao (ARMM); 0 otherwise
- 1 if CARAGA: 0 otherwise

- | if Mational Capital Region; 0 otherwise

- Natural logarithm of IRA x Region |

- Natural logarithm of [RA x Region Il

- Matural logarithm of IRA x Region I11

- Matural logarithm of IRA x Region IV

- Natural logarithm of [RA x Region V

- Matural logarithm of IRA x Region VI

- Natural logarithm of IRA x Region VII

- Matural logarithm of IRA x Region VIII

- Matural logarithm of IRA x Region IX

- Natural logarithm of [RA x Region X

- Matural logarithm of IRA x Region XI

- Matural logarithm of IRA x Region XII

- Natural logarithm of IRA x CAR

- Natural logarithm of IRA x ARMM

- Matural logarithm of IRA x CARAGA

- Natural logarithm of IRA x NCR
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Appendix Table 3. Descriptive Statistics: Provinces

(1990-1996)

Variables Obs Mean Std. Dev. Minimum Maximum
LNIRA 521 18.067 0.932 14.246 19.785
LNLOCREV 521 16.743 1.349 11.411 20.754
LNTOTEXP 518 18318 0918 15.366 20.800
LNIRA x DEV93 521 10,937 9,188 0 19.785
DEV93 624 0.500 0.500 0 1
LNIRA x YRO2 521 13.433 B.250 0 19,785
YR92 624 0.625 0.485 0 1
LNIRA x DOHOSP 521 5.885 8.590 0 19.785
DOHOSP 624 0.308 0.462 0 1
LMIRA x RGN1 521 0.982 4,129 0 19,785
LMIRA x RGN2 521 1.202 4.495 0 19.563
LMNIRA x RGN3 521 1.477 4,999 0 19.480
LMIRA x RGN4 521 2.678 6.446 0 19.443
LMNIRA x RGNS 521 1.420 4.868 0 19.375
LNIRA x RGN6 521 1.463 4953 0 19.767
LMNIRA x RGNT 521 0.978 4117 0 19.692
LNIRA x RGNS 521 1.446 4.894 0 19.489
LNIRA x RGN9 521 0.694 3483 0 19.440
LNIRA x RGNIO 521 0.925 3.966 0 19.337
LNIRA x RGNI11 521 1.155 4.451 0 19.367
LMIRA x RGN12 521 0.731 1573 0 19.266
LNIRA x CAR 521 1.244 4,512 0 18.708
LNIRA x ARMM 521 0.704 3.530 0 19.100
LNIRA x CARAGA 521 0.967 4.067 0 19.041
RGN 624 0.051 0.221 0 1
RGN2 624 0.064 0.245 0 1
RGN3 624 0.077 0.267 0 1
RGN4 624 0.141 0.348 0 1
RGNS 624 0.077 0.267 0 1
RGN6 624 0.077 0.267 0 1
RGN7 624 0.051 0.221] 0 1
RGNE 624 0.077 0.267 0 1
RGN9 624 0.038 0.192 0 1
RGNI10 624 0.051 0.221 0 1
RGNI11 624 0.064 0.245 0 1
RGNI2 624 0.038 0.192 0 1
CAR 624 0.090 0.286 0 1
ARMM 624 0.051 0.221 0 |
CARAGA 624 0.051 0.221 ] 1

Sources of raw data; DOF-BLGF, COA, DOH, DBEM, NSO.
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Appendix Table 4. Descriptive Statistics: Cities

(1990-1996)

Variables Obs Mean Std. Dev. Minimum Maximum
LNIRA 512 17.970 1.050 14.290 20.512
LNLOCREV 515 17.808 1.435 13.756 22.024
LNTOTEXP 487 18.422 1.029 15.467 21.885
LNIRA x DEV93 512 10.654 9.200 0 20.512
DEV93 600 0.500 0.500 0 1
LNIRA x YR92 512 13.180 B.320 0 20.512
YR92 600 0.625 0.485 0 1
LNIRA x DOHOSP 512 6.449 8.755 0 20.512
DOHOSP 600 0.347 0.476 0 1
LNIRA x RGNI 512 0.730 3.536 0 13.686
LNIRA x RGN2 512 0.106 1.381 0 18.682
LNIRA x RGN3 512 1.224 4.528 0 13.964
LNIRA x RGN4 512 1.960 5.609 0 19.899
LNIRA x RGNS 512 0.730 3.534 0 18.651
LNIRA x RGN6 512 1.984 5.673 0 19.251
LNIRA x RGN7 512 2.166 5.849 0 19.741
LNIRA x RGNS 312 0.752 3.644 0 19.334
LNIRA x RGN? 512 1.003 4.178 0 19.985
LNIRA x RGN10 512 1.231 4.553 0 19.401
LNIRA x RGN11 512 0.526 3.142 0 20.498
LNIRA x RGN12 512 0.502 2.999 0 19.461
LNIRA x CAR 512 0.246 2.095 ] 18.717
LNIRA x ARMM 512 0.241 2.049 0 18.305
LNIRA x CARAGA 512 0.502 3.000 0 19.469
LNIRA x NCR 512 4.069 7.470 0 20.512
NCR 600 0.227 0.419 0 1
RGNI 600 0.040 0.196 0 1
RGN2 600 0.013 0.115 0 ]
RGN3 600 0.067 0.250 0 1
RGN4 600 0.107 0.309 0 1
RGNS 600 0.040 0.196 ] 1
RGN6 600 0.120 0.325 0 1
RGN7 600 0.120 0.325 0 1
RGNE 600 0.040 0.196 0 1
RGNY 600 0.053 0.225 0 1
RGNI10 600 0.067 0.250 ] 1
RGNI11 600 0.027 0.161 ] 1
RGN12 600 0.027 0.161 0 1
CAR 600 0.013 0.115 0 1
ARMM 600 0.013 0.115 0 1
CARAGA 600 0.027 0.161 0 |

Sources of raw data: DOF-BLGF, COA, DOH, DBM, NSO.
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Appendix Table 9. Income Elasticity of the Total Expenditures of Provinces

(Dep. Var.: LNTOTEXP)

Model P5
Explanatory Variables OLS Panel Data Estimates
Estimates Fixed Effects Model Random Effects Model
(a) Year (b) Region (c) Year (d) Region (e)
LNIRA 0.956 1.00 0.956 1.014 0.940
(16.339)* (16.454)* (16.339)* (21.655)* (23.034)*
LNIRA x DEV93 -0.199 -0.236 -0.199 0.006 -0.225
(-2.460)* (-2.918)* (-2.460)* (2.280)* (-2.724)*
DEV93 3.662 3.662 4.121
(2.518)y* (2.518)* (2.783)*
LNIRA x YR92 0.235 0.198 0.235 -0.024 0.269
(2.772)* (2.324)* (2.772)* (-8.262)* (3.150)*
YR92 -4.574 -4.574 -5.181
(-3.059)* (-3.059)* (-3.435)*
LNIRA x DOHOSP 0.013 0.028 0.013 0.022 -0.008
(0.339) (0.745) (0.339) (0.601) (-0.226)
DOHOSP -0.155 -0.433 -0.155 -0.314 0.239
(-0.224) (-0.625) (-0.224) (-0.477) (0.357)
LNIRA x RGNI -0.012 -0.021 -0.012 -0.019 -0.010
(-0.152) (-0.269) (-0.152) (-0.241) (-2.471)*
LNIRA x RGN2 0.009 -0.005 0.009 -0.004 -0.013
(0.137) (-0.080) (0.137) {-0.065) (-3.364)*
LNIRA x RGN3 -0.155 -0.152 -0.155 -0.159 0.005
(-2.214)* (-2.199)* (-2.214)* (-2.253)* (1.388)
LNIRA x RGNS -0.003 -0.012 -0.003 -0.009 -0.011
(-0.040) (-0.169) (-0.040) (-0.130) (-3.241)*
LNIRA x RGN6 0.082 0.077 0.082 0.078 -0.010
(1.297) (1.241) (1.297) (1.229) (-2.989)*
LNIRA x RGN7 0.015 0.009 0.015 0.009 0.007
(0.221) (0.126) (0.221) (0.128) (1.897)*=
LNIRA x RGNS 0.070 0.060 0.070 0.065 -0.013
(1.040) (0.895) (1.040) (0.957) (-3.705)*
LNIRA x RGNS -0.012 -0.020 -0.020 -0.028 -0.011
(-0.246) (-0.260) (-0.246) (-0.349) (-2.401)*
LNIRA x RGN10 0.018 0.002 0.018 0.005 -0.008
(0.256) (0.026) (0.256) (0.071) (-1.842)**
LNIRA x RGNI11 -0.274 -(1.258 -0.274 -0.274 -0.007
(-3.217)* (-3.063)* (-3.217)y* (-3.215)* (-1.843)**
LNIRA x RGN12 -0.019 -0.025 -0.020 -0.025 -0.020
(-0.204) (-0.276) (-0.204) (-0.265) (-4.579)*
LNIRA x CAR -0.226 -0.241 -0.226 -0.252 -0.016
(-3.296)* (-3.546)* (-3.296)* (-3.788)* (-4.244)*
LNIRA x ARMM 0.033 0.0155 0.033 0.084 -0.015
(0.233) (0.110) (0.233) (0.586) (3.455)*
LMNIRA x CARAGA 0.118 0.107 0.118 0.112 -0.007
(1.457) (0.080) (1.457) (1.373) (-1.812)**

26




Appendix Table 9. Income Elasticity of the Total Expenditures of Provinces (cont.)
(Dep. Var.: LNTOTEXP)

Model P5
Explanatory Variables OLS Panel Data Estimates
Estimates Fixed Effects Model Random Effects Model
(a) Year (b) Region (c) Year (d) Region (e)
RGNI 0.042 0.207 0.168
(0.029) {0.146) (0.116)
RGN2 -0.374 -0.128 -0.146
{-0.334) (-0.116) (-0.131)
RGN3 2.929 2.880 2.994
(2.290)* (2.278)* (2.327)*
RGNS -0.150 0.008 -0.041
(-0.119) (0.006) (-0.033)
RGN6 -1.677 -1.598 -1.616
(-1.465) (-1.412) (-1.402)
RGN7T -0.142 -0.024 -0.034
{-0.114) (-0.020) (-0.027)
RGNS -1.487 -1.301 -1.400
(-1.223) (-1.082) (-1.144)
RGNS 0.166 0.175 0.317
(0.114) (0.122) (0.218)
RGN10 -0.446 -0.154 -0.215
(-0.354) (-0.123) (-0.171)
RGNI1 4878 4.585 4,884
(3.146)* (2.986)* (3.143)*
RGMI2 -0.013 0.104 0.092
{(-0.008) (0.062) (0.054)
CAR 3.695 3.964 4.167
(3.031)* (3.274)* (3.510)*
ARMM -0.891 -0.567 -1.813
(-0.340) {-0.219) (-0.692)
CARAGA -2.253 -2.059 -2.146
(-1.540) (-1.423) (-1.457)
CONSTANT 1.352 0.305 1.687 0.364 1.639
{1.323) (0.365) (2.244)* (0.423) (2.367)*
Mo. of abservations 518 518 518 518 518
R-squared 0.897
Within 0.824 0.886 0.821 0.875
Between 0.001 0.007 0.992 1.000
Owverall 0.09] 0.138 0.895 0.887
Adjusted R-squared 0.889
F-statistics 119.34 67.87 177.82
(Prob=F) {(0.00) (0.00) (0.00)
Wald chi-sq 4104.84 3881.22
(Prob=chi-sq) (0.00) (0.00)
Hausman Test 10.49 43.75
{Prob>chi-sq) (0.99) (0.00)

Mote: “* and “**" mean sigmiicant at the 5 and 1
and the control region is Region IV (5. Tagalog).
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percent levels, respectively. For the pancl data modcls, the control year is 1990



3L

“HON §1 uorda jonuod AQ pUR 641 S1ead jonues 3y ‘spEpow mep (ued aq o4 Ajpansadsal 'sppas) waouad () pue ¢ AU 1B MRS UBIW ., PUR 0, (300N

(oo1) (F1°0) (1Lo) (900 (bs-1y2 <qoid)
000 88°¢ F1°0 £9°L 153, URWSNEH
(00°0) (00°0) (00°0) (000) (bs-1ya<qoid)
C8LEY 76911 86°9FE S Al bs-1y> prem
(00°0) {(o00) {(00°0) (000) (00°0) (oo'0) (d<qoid)
LTvrl o'vs o Er 98 EhE §T'801 96°171 ®s-4
0020 161°0 parenbs-y ‘[py
£0ZT°0 10Z°0 £0T0 L81°D £61°0 £61°0 £61°0 £61°0 [[BI2A0)
181°0 7E9°0 181°0 1FL0 8L1°0 8TL0 BLI'D 82L°0 usamIag
289+°0 LLTD 29¢°0 LLT'D olF0 LLT'D 01F0 LLTD UL
§0Z°0 £61°0 pamenbs-y
zis zis zis ZIs Zls zis rd 5 zis zis zis SUONEAISGQ JO ON
LzoE) (POt E) HZEFE) (PPLT) 9ET°F) +(£51°9) J(121°9) #(PEOL) +(S8L'2) H1L1°L)
LBY'E 3 £L8€ 0sL'E CE6'9 EISt 1085 106t 19L°¢ 910'L INVISNOD
H1¥8°E7) «1£8°¢-) (sLs'1-)
I8€9- LBE9- 600t~ £6ATd
S E) | #bL6T17) | «(SHPE) (950°0) (8ev'1)
61E0 Zzo0- 0ZE0 200°0 #0ZT'0 £6AT0 X VEINT
HE60°T1) | #(596'6) | «(BE0°T1) | (591°L) 8LT9) | (LT981) | «(€T901) | «(bPS81) | «(HOFOL) | «(FFO11)
06L°0 LSLD 06L°0 LLLO ZI90 61L°0 8990 g1L°0 18L°0 0090 VHINT
(s)uorday | (p)max | (9)uoiday | (q)reag (e) (@ uoiday | (p)Ieap | (9) uoiday | (q) map (®)
s1oayq wopuey 123 paxig saewmsy S1931J Wopuey 519319 paxid sajewnsy sa|qeLE A
SINBINS BIE [aued ST0 SAIBUWNST BIR(] [2URd S0 Aiopeuedxy
T 19Po 1d 1°PO

(ATHDOINT A daqq)
SN JO SINUIAIY 820 ) Jo Aponse[q amodu] “0] qe] xipuaddy




6L

(T1go) (zegro) (390}
GETE GROT ESLT [N
8T6'6) (oLo1) (f1e'a) (Le6) {£160)
sTlor S6L0 £520 S9T0 £5T0 YOWEYD T VHINT
HS1EEL-) L Tha {sLE0) (oLend (6Leod
LETor 110 #5100 K] 810 POAHY ¥ YHIN
oBPEE) (o) (1€90r) (650} (g%
RSO0 5T 1570 BET T 15T HVI TYHINT
Wzst's-) (ris1) (zZEwl) {ogr' 1) (v )
g0l 0] £0F0 Liro £0ro TINDH ¥ VHINT
0018} (rh60) (L¥sal (os9od (cbsad
o1 1ET°0 9€l'n o10 9EID [THER ¥ VHINT
SLLrar-) M idid] PE ] WlL95°7) Wl8rs'7)
£¥l0r KD 15¥0 S5F0 15%0 01RO ¥ VHINT
1L W6le) WEseD) SBOFT) HESET)
910 GEFD LoF'e ZIF0 ok 0 GRDHE T VEINT
Aol (LTR] {peaor) lragor) (rie'or)
210 e sITr 3 SITr ENOH ¥ VHINT
651791} #loss1) B80T M 6907
sio L1141} Lo 5500 LA LMD ¥ VHINT
SB6591-) (zse0) {9930} (65600 (558700
£l oFln L i) £FID 871D INDH ¥ YHINT
satvat-) (T1oord (zired {ag1od fzrro
rIlor £00'Tr SI00 BI0°0 £T0°0 $HOH T VHINT
JAE6ES1) Eon o) (G (fo00) {oe0or)
£l oo OO 0000 0 PO T YHINT
ATOEEL-) +(596'1) P Pl sl WT90°7)
1Zror SIED 1E60 £EE0 IEE0 ENOE T VHINT
L) rrl'1-) (z6z'1-) (80¢°1-) (zsT1-)
LI [ PO 8L FlLO- THO ¥ VHINT
JE0111-) (LEET-) wire) {6611 iz
sl wWEr LT 69T ELTr M5 © VHINT
Erior) L1580} (sgo) (6E8'Tr) i5roed loeg o)
LRG0 9T -y T 15z FOR'T T6HA
(6Tr 0l #8018} (cgtol feeeak (zsra) {66400 W56 e (5050} (ELgor) (zrgor)
$50°0 g ELOD 1500 £LOD SL0°D EF0 e SLOD oz 1o T6HA ¥ VHINT
(£59'0r) (tar'or) {Toror) (5950} {re5or) (sz80m)
9071 PRI FE1L- Fr - o 1= 19€§- £6AT0
(o) #lSE0Z-) (greo) {96170 (Bre o) {pLrn) TN (5o (ra50) (zego)
L0 100 080°0 BIOO 050 89070 000 L0 6510 GRI'0 E6ATO Y VHINT
WEREZ1) WErr L) SELg01) o(0T6'01) 508010 desrzi sirLson Jderzrzy Wl6T59) S0759)
STl 801 BEED 86D 6D $36°0 1280 ST LERD R0 YHINT
(=) vorday (p) map (2} vorday (q) may {3} worday (p) me2p, (2) uoday (q) smag
ST WIPUTY I3 paxtg (e} T3y wopuEy P paxid {®)
SRENS TE PURd SREST §70 SRS EET [0 samamEy 70 sa|qeue, Aommujdiy
#0 PRI 01 1Ppow

(ATHDOTINT ' 1'a "dag])

SN JO SINUIAY [8307] 24} JO A}PNsE[F awodu] ‘[ ]qe], xipuaddy




Ot

MON St uordas jonuos up pue 0561 St R4 [0nuoa aip ‘sjapow mep jaued u g0 “Kpansadsa ‘sppan) wsasad g1 pue ¢ 2 1 WEIYIUES WAL .y, PUR .., 200N

(107o) (o01) foo'1) (LR (br-tigacqosg)
BE9E D&'L 00 jral| ], SR
{norod {oorn) (oo'a) (oo') (bs-gaeqeng)
ER LTI FIROTL §6'6T8 18941 be-rip plEm,
(oarod {oo'o) p0rod {oare) {000l {poro) {4<q004)
SI8T THEE ILvE 76Tl ST9E w6t IEES-
26570 gITo parenbs-y fpy
L&D LILD olo BP0 IZC0 K0 IZLo £01'0 [TERALY
000'l EFED 00°0 SF0 1810 BEGTD 1810 GHED HIRMIIE
LOS'0 000 I¥en 17N ] Ligo LLro LIsD BLID Ll
GIL0 §IT0 pamnbs-y
ils Ils i1s Il a3 ils Tl 71s a1 Tis FUDORALIEN) 1O 0N
(zsz1) (190) [E JTELCT) iL6s'0) F08Z) (sear1)
1ot (rzsn) 0% - (sET 1) SFEET) TIFD LREE SI80 SFEE RFE
2951 LT AL INYISNOD
(605 1-) (L6E 1=} {rse1-)
e ] [ YOVdEvD
(g 6E60r) (gr670-)
55T 06y oG Y
(1050} Lo (5ar'a)
£65°E EITE 105°€ v
w9761 sl PER 1) welLBL15)
SHE 6 G e TINDY
{nge1-) (og0'1-) {6z60r)
RITO- £i6'F LFF' 1Rod
588 WTLEE) 55680
L0 ¥LO1- R0l 0INDd
W(FLF e JHHEE) STIEE)
oEE0l- STeol- Lseal- BHOY
(goz'a) {ezeod (see'n)
6RE'0 Trl £59°1 ENDE
W5287) ST00°E) W(696T-)
L6575 g BL LN
walOLL 1= aelLBL 1) ool 58917
It 160 $05°F SNDH
(véror) (FE9'0r) (rwe)
Fo6' [~ 9T5'T" wre- SNDH
(oego-} (TLEor) {9g60-)
1841 FIOT GE61° NOH
2107} JArZR T JAS1277)
PeLL- [rd B 508 ENDY
(s¥60) ey (Loo1d
Fit' 6 £5171 05601 THOY |
(=) Borfay ip) ez (3) uoday iq) reag (2) noday ip) 12, (3) mogfay [T
TRy wopiy 3l peid (€] T3y WopEy %953 poviy ®
SRy wRg [pueg Epansy 30 FRUnE R PR SHEwny sapqeuEy, Lomeurdi
il PPOR £01 PPO

(ATHDOINT A daq)
(1u03) sa)1) JO sanuAY [€30] 2 Jo Kyanselq 2modu] *[ ajqe], xipuaddy



43

TN §1 U0i3al J0103 3 P (641 St 134 jonuod 3 ‘s|apow erep jaued A 104 “AaAnoadsas ‘S19na) 1waasad o] P g Y W WSS U, PUR ., FION

(00°1) (885°0) (069°0) (LO6'0) (bs-yo<qoid)
000 90°1 910 100 159 uBwsnEH
(no0) (00°0) (00°0) (000) (bs-1ya<qoid)
11°L10Z £0°LEY 99'68L1 8L°6SY bs-142 ples
(000) (0o°0) (000) (0o0) (00'0) (0o Q) (d<qoid)
SO°LLY P0'$91 T6'12T PP O8LI 8I°LTE £1°659 1e1s-4
850 25°0 pamenbs-y “py
L9SD 8150 995°0 16%°0 8L5°0 8L5°0 8LS0 8LSD [[B13A0
6EED 960 6EE°0 ££6°0 61€°0 F96°0 6IED #96°0 usamiag
FI18°0 LOY'0 pIg0 60%°0 6L°0 LOF0 Z6L0 LOFD T
850 850 parenbs-y
1 et vat rat ¥8b (14 #8F veF var var '$Q0 JO 'ON
F0Z°E) «(LST9) J{61FE) JLv6°5) +(ZE0'9) «(L51°8) #961°L) «[100°6) +(L86°C) +(529'8)
651'C 1L9¥ T LSSV €179 890°€ £E9'Y £PTE €8St 850'F INVISNOD
+(8£0°¢-) TTO°E-) +(PL6°17)
£99°Z- 9£9°'Z- 68T £6AT0
«129°7) (10 «(965°7) (TL6°0) «(P26°1)
6Z1°0 10070 LZI'0 $80°0 091°0 £6AFA X VYINT
SSPTED) | S1Z9L1) | SZIFED) | #(59501) | SZETID) | «(FOETH) | (T¥r12) | «(S61°TH) | «(880°81) | «(bL9°ST)
1060 £9L°0 906'0 LILO ¥LO'D 8o 99L°0 £¥8°0 69L°0 9940 VHINT
(a) uoiSay (p) 1eag (2} nc_.mum (q) mapz (®) {2) uorgday (p)meap (2) worday (q) eay (&)
S19a)] wopuey S10al g -paxt ] SEWNST S12341q wWopuey 51239119 paxid sajEUSE] sa[qeLIe s
SRWINST ER(] [3UR 510 sajewlsy wieQ] [aueg $10 Aoeuejdxy
2 12POIN 1 [PPO

(AXALOLNT :1ea “dag])
san1D) Jo sainpipuadxy jejo, ayy jo Kpoyse(y awodu] ‘71 2qe] xipuaddy




it

"§ON §1 uoifal jonuod 3y P 0661 SI 3k [0RUS ) ‘Sjapou erep jaued o 104 “Ajaansadsal ‘sjasa] alad Q] PUE § A B WEIGIUTIS VAW g, PUE 4., FION

(oo'1) {001 (oo 1) (bs-1ya<qoud)
000 00'0 000 «+152] (RUSTEL
{ooo) {ooro) {000 (ooro) {bs-1pa<qad)
6LGTET 9809L BEPPIT LEOFS bs-1y2 PEM
{ooro) {ooo) {ooo) {ooro) {noo) {oo0) {J=noug)
86°FHE £LT8 19111 66 19F FLEN IrLEl L
190 0650 parenbs-y “[py
7850 PI90 6L5°0 800 POS0 7850 £95°0 201°0 IlR13A0
LEED IL60 PEED 090°0 OEED ILED &ZED £E£1°0 usaMIag
0v80 LSE0 or30 LIY0 £E30 200 ££3°0 Tt LA,
1290 0650 pamnbs-y
1 rib Fat vat vir it it vt 1 ik Q0 J0 0N
] «60E9) <0910} +(208°9) S65T°E) (L6E0-) 5185} (gze o) L0L19) «(585°7)
S8E0r 8095 SEE0- LTAR CLEF 0EED 06EY L9T0" E0LY SOKE INVISNOD
«(5EF'T) 6er0) «lEP9'T) (ogro-) (vgz o)
£79°1 LSO~ LTLl g0 rOE0- dS0HOA
H10TT) (z180 BT {n9g0) {ns9°0)
1800 8F00 L3070 1500 SE0°0 dSOHOA ¥ VHINT
{(90¢0) {(g870) 858D (ssz0) (91700 15070
2090 1ZF'0 656'9 LEED 0 6569 64
(E0L0r) (66517 (009°0r) 0567 6067 (1e5°0) {TrL1-) {168°07) «(098°7-) S618°T)
0900 &00°0 050°0" Ty o o0r0- 6400 £100- Troo- 91t~ 6080 TEHA X VHINT
(sva'0r) (EL o) «908°T) (185°ar) {E9r0r) 1867
9811~ £00°1- 6IF9- 0780 90 oFL- £6ATd
(Lo wo(8T61) (Lzem »L009°T) 5687 (nLynd (g91°1) (srED) #5087 0P E)
650°0 o100 89070 EECD TLED LED'D 2000 LT0D TLED £0v0 E6ATA X VHINT
«(97607) «pEren) «{L55712) oo s) JL1gs) «079'17) SETSLL) 0507 «zevon) «585°01)
£50°1 SOL0 990°1 SLLD LLLD 950'| FELD 5901 9pe0 6E8°D VHINT
{a) uoiday (p) reaj (2) uoiday (g) reap ) () uoiday (p) =2 (2) worday (q) reajs ()
sy wopuey SR g-pavly L | S22 WopimEy 513303 paxid safewnsy sa|quLR A
SAEWNST T |3 S10 SNRWNST BIR(] |aUmg 510 faoyevedxy
£2 19pO £2 19poRy

(dXALOLNT ' Tea daq)
$311D) Jo saanypuadxy [Ej0 L 3y} Jo Apdnselq awodu] '¢y qe] xipuaddy




Appendix Table 14. Income Elasticity of the Total Expenditures of Cities

(Dep. Var.: LNTOTEXP)

Model C5
Explanatory Variables OLS Panel Data Estimates
Estimates Fixed Effects Model Random Effects Model
(a) Year (b) Region (c) Year (d) Region (e)
LNIRA 1.073 1.079 1.073 1.084 1.100
(18.892)* (18.948)* (18.892)* (26.242)* (22.043)*
LNIRA x DEV93 0.049 0.023 0.049 -0.009 0.063
(0.630) (0.300) (0.630) (-2.6000* (0.814)
DEV93 -1.028 -1.028 -1.245
{-0.744) (-0.744) (-0.903)
LNIRA x YR92 -0.058 -0.076 -0.058 -0.028 -0.063
(-0.688) (-0.905) (-0.688) (-7.547)* (-0.748)
YR92 0.541 0.541 0.682
(0.365) (0.365) (0.464)
LNIRA x DOHOSP -0.096 -0.086 -0.096 -0.092 -0.098
(-2.457)* (-2.230)* (-2.457)* (-2.378)* (-2.704)*
DOHOSP 1.886 1.713 1.886 1.810 1.935
(2.658)* (2451 (2.658)* (2.582)* (2.940)*
LNIRA x RGNI -0.173 -0.179 -0.173 -0.175 -0.071
(-1.538) (-1.619) (-1.538) (-1.574) (-13.371)*
LNIRA x RGN2 -0.395 -0.438 -0.395 -0.379 -0.092
(-1.491) (-1.670)** (-1.491) (-1.437) (-7.398)*
LNIRA x RGN3 0.023 0.018 0.023 0.024 -0.071
(0.286) (0.222) (0.286) (0.293) (-16.027)*
LNIRA x RGN4 -0.036 -0.033 -0.036 -0.036 -0.068
(-0.589) (-0.542) (-0.589) (-0.593) (-17.781)*
LNIRA x RGN35 0.004 -0.009 0.004 0.001 -0.071
(0.041) (-0.083) (0.041) (0.007) {-13.739)*
LNIRA x RGN6 -0.045 -0.042 -0.045 -0.042 -0.075
(-0.621) (-0.589) (-0.621) {-0.577) (-20.003)*
LNIRA x RGN7 0.123 0.119 0.123 0.122 -0.068
(1.937)** (1.897)** (1.937)** (1.933)* {-18.660)*
LNIRA x RGNS 0.043 0.046 0.043 0.052 -0.086
(0.373) (0.400) (0.373) {0.466) (-16.342)*
LNIRA x RGN9 0.014 0.013 0.014 0.017 -0.094
(0.165) (0.162) (0.165) {0.205) (-19.753)*
LNIRA x RGN0 0.151 0.143 0.151 0.152 -0.078
{1.750)** (1.684)*+ (1.750)** (1.759)** (-18.333)*
LNIRA x RGN11 0.049 0.060 0.049 0.062 -0.069
(0.408) (0.501) (0.408) (0.519) (-11.054)*
LNIRA x RGNI2 0.201 0.198 0.201 0.212 -0.071
(1237 (1.241) (1.237) (1.314) (-11.300)*
LNIRA x CAR -0.169 -0.179 -0.169 -0.171 -0.047
(-0.882) (-0.951) (-0.882) (-0.892) (-5.567)*
LNIRA x ARMM 0.133 0.109 0.133 0.125 -0.103
(0.662) (0.548) (0.662) (0.624) (-11.993)*
LNIRA x CARAGA 0.115 0.118 0.115 0.123 -0.092
(0.860) (0.902) (0.860) (0.925) (-15.066)*

33




Appendix Table 14. Income Elasticity of the Total Expenditures of Cities (cont.)
(Dep. Var.: LNTOTEXP)

Model C5
Explanatory Variables oLs Panel Data Estimates
Estimates Fixed Effects Model Random Effects Model
(a) Year (b) Region (c) Year (d) Region (e)
RGNI 1.811 1.933 1.857
(0.904) {0.979) (0.934)
RGN2 5514 6.624 5207
(1.150) ({1.315) (1.093)
RGN3 -1.698 -1.589 -1.709
(-1.166) (-1.108) (-1.183)
RGN4 -0.587 -0.636 -0.590
(-0.531) (-0.585) (-0.538)
RGNS -1.357 -1.114 -1.295
(-0.701) (-0.584) {-0.675)
RGNG6 -0.551 -0.591 -0.615
(-0.418) (-0.453) (-0.468)
RGN7 -3.424 -3.338 -3.405
(-3.010)* (-2.979)* (-3.020)*
RGNS -2.376 -2.402 -2.529
(-1.112) (-1.142) (-1.193)
RGN9 -1.970 -1.944 -2.035
(-1.288) {(-1.292) (-1.335)
RGNI10 -4.146 -3.996 -4.159
(-2.661)* (-2.604)* (-2.676)*
RGNI11 -2.255 -2.430 -2.503
(-0.967) (-1.058) (-1.093)
RGN12 -5.022 -4.952 -5.227
(-1.673)** (-1.677)** (-1.754)*
CAR 2214 2.406 2.238
{0.641) (D.708) (0.649)
ARMM -4.175 -3.738 -4.031
(-1.173) (-1.067) {-1.139)
CARAGA -3.804 -3.854 -3.954
(-1.551) (-1.597) (-1.621)
CONSTANT 0614 0.800 -0.872 0.435 0.054
{0.633) (1.129) (-0.936) (0.617) (0.065)
Mo. of observations 4384 4384 484 484 484
R-squared 0.876
Within 0.829 0.846 0.829 0.838
Between 0.782 0.048 0.985 0.999
Overall 0.815 0.113 0.876 0.869
Adjusted R-squared 0.866
F-statistics 85.26 6l.12 111.36
(Prob=F) (0.00) (0.00) (0.00)
Wald chi-sq 3163.66 3070.01
{Prob=chi-sq) (0.00) (0.00)
Hausman Test 1.49 24.25
{Prob>chi-sq) {1.00) (0.334)

Mote: “*"” and “**" mean significant at the 5 and 10 percent levels, respectively. For the panel data models,
the control year is 1990 and the control region is NCR.
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