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Abstract

This paper evaluates the effects of the implementation of the General Royalties
System on the fiscal performance in 2012, employing a dose-response analysis for a
sample of 1,025 municipalities. It was found that in the 93% of municipalities,
where the proportion of royalties in their total revenues are less or equal to 20%,
the fiscal performance worsens when the dependency on royalties increases. On
the other hand, if such proportion is higher than 20%, the fiscal performance
improves but the local investment falls. Given that the reform allocated resources
but did not guarantee their appropriation by the municipalities, these results can
be explained by the low execution of royalties during 2012.

Key Words: Dose-Response Analysis, fiscal performance, Generalized Propensity
Score, Sistema General de Regalias (SGR).
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1. Introduction

There is an extensive literature on the impact of nonrenewable natural resources
(NNR) in the fiscal performance of countries.! Overall, with few exceptions, the
studies suggest an inverse relationship between these two variables. According to
the IDB (2013), the presence of NNR can lead to the so called "resource curse",
where the abundance of revenue that comes from this source adversely affects

institutional capacity, governance, and economic growth.

Some authors have argued that NNR revenues tend to slow the development of
other tax sources in economies with a relatively high dotation of these resources.
The argument is that governments with a lower share of general taxes tend to be
less transparent, accountable, and efficient. In addition, since revenues from NNR
tend to be volatile, fiscal risks related to the management of these resources can

arise.

Ossowski and Gonzales (2012) compared a group of countries between 1994 and
2010 from Latin America and the Caribbean with high dependence on NNR with
others in the same region whose dependence was lower.2 The authors found that
simultaneously with the increase in international oil prices experienced since 2006,
tax revenues from other sources in the first group of countries increased to a lesser
extent than those of the second. According to their estimates, 1% of GDP increase
on the NNR’s revenue meant a reduction in general tax revenue of about 0.2% of

GDP in countries with availability of NNR.

1 Some of the studies are Barnet and Ossowski (2002), Tijerina-Guajardo and Pagan (2003)
Bornhorst, Gupta and Thornton (2009), Ndikumana and Abderrahim (2010), El-Katiri, Fattouh and
Segal (2011), Céspedes and Velasco (2014), Obeng-Odoom (2014).

2 The first group includes Colombia, Bolivia, Ecuador, Mexico, Trinidad and Tobago, Venezuela,
Chile and Peru; the second includes Argentina, Brazil, Costa Rica, El Salvador, Honduras, Paraguay
and Uruguay.



There is not too much literature about the impact of the relative abundance of
NNR on the fiscal performance of sub-national governments and conflicting results
have been found. In the case of Brazil, Postali and Rocha (2009) show that
municipalities with tax revenue from NNR have lower revenue on property tax.
Since these rents were unexpected, the municipalities eased their budget constraint
and failed to exploit the potential of existing local taxes. Evidence of fiscal laziness
in Brazilian municipalities was given not only by the decrease in the tax efforts, but
also in the inadequate allocation of these resources in investments with low social

and economic productivity.

In the Peruvian case, Aguilar and Morales (2005) provide a characterization of
inter-governmental transfers, which include the NNR tax revenue that the central
government reassigns to the departmental governments. These transfers, contrary
to what happened in Brazil, positively affect the revenue collected by municipal
governments. Something similar happens in Kuwait (El-Katiri, Fattouh and Segal,
2011), where the provision of resources by the central government seems

contribute to improving the tax effort of local governments.

In Colombia there is an extensive literature analyzing the ineffectiveness of the
royalties on the economic and social development of the territories. Perry and
Olivera (2009) argue that those departments receiving royalties show a very poor
economic performance, problems of rent-seeking, corruption, and inefficiency in
the allocation of the transferred resources. Similar results have been shown by
Benavides et al. (2000), Gaviria et al. (2002), Hernandez (2004), Sanchez et al.
(2005a), Viloria (2005), Sanchez et al. (2005b), Pearce (2005), Johannesburg (2005),
Bonet (2007), Medellin et al (2011), Sanchez and Pachén (2013), and Bonet and
Urrego (2014).



Despite all the analysis of the economic and social performance of territories with
relative abundance of NNR, there is not much literature focused on assessing the
impact on fiscal performance. In particular, if there is any evidence that the

presence of these resources results on fiscal laziness in those territories.

Before the Law 1530 of 2012, royalties were distributed to those territories where
NNR were extracted and to the maritime or river ports used to transport these
resources. With the creation of the General Royalties System (SGR by its Spanish
acronym), these resources began to be distributed between all municipalities and
departments through various funds and according to the socioeconomic conditions
of each territory. This is an excellent opportunity to assess the impact of the new

system on the fiscal behavior of local authorities.

As a result of the increased mining and energy production3, royalties increased
from 0.6% of GDP in 2002 to 1.66% in 2012. These resources are an important
source of funding for projects in sub-national governments. For municipalities,
these funds are twice the amount collected by two of the most important municipal

taxes, property tax and industry and commerce tax.

The aim of this study is to determine the effect of the new SGR on the fiscal
performance of municipalities using a dose-response analysis technique based on
Hirano and Imbens (2004). Unlike conventional impact evaluations comparing
treatment and control groups, the dose-response analysis compares municipalities
with higher and lower allocation of royalties. The non-randomness of assignments

is controlled by estimating the generalized propensity score. The results indicate

3 Between 2002 and 2012, Colombia went from producing about 500,000 barrels to 950,000 barrels of
oil per day, while coal production increased from about 40 million tons to around 90 million tons
per year.



that a level of 20% allocation of royalties in the total revenue of the municipalities

represents an important threshold performance of these localities.

The document consists of six sections. Section 2 provides a brief overview of the
new scheme of royalties’ distribution in Colombia. Sections 3 and 4 are,
respectively, focused on presenting the estimation methodology and the data used
in the calculations. Section 5 presents and discusses the main results. Finally,

Section 6 contains the concluding remarks of the study.

2. The General Royalties System - SGR

A general feature of the funds received through the SGR is that they can’t be
executed until the local authorities have formulated the project where they plan to
invest the resources. The project has to improve the living conditions of the
population and also must be coordinated with the local development plan. These
projects are evaluated according to criteria such as feasibility, prioritization, and
coordination with general macroeconomic objectives. The final approval of the
projects is given by an organization composed of local and national authorities,

which is called Organismos Colegiados de Administracion y Decision — OCAD.

The composition of the OCAD varies across the different funds created by the SGR.
The objectives of the new system are framed in at least one of the following four
pillars: i. Social and regional equity; ii. Saving; iii. Regional competitiveness; and

iv. Good governance. The SGR is divided into the following nine categories:
1. Savings and Stabilization Fund (Fondo de ahorro y estabilizacion - FAE).

2. Territorial Pension Fund (Fondo de ahorro pensional de las entidades territoriales —

FONPET).



3. Science, Technology and Innovation Fund (Fondo de ciencia, tecnologia e innovacion

- FCTel).

4. Regional Development Fund (Fondo de desarrollo regional - FDR).

5. Regional Compensation Fund (Fondo de compensacion regional - FCR).
6. Direct Royalties.

7. Control of exploration and exploitation of NNR deposits and knowledge of oil

and geological mapping.
8. System of monitor, control and evaluation.

9. SGR’s operation.

For the control of the exploration and exploitation are allocated 2% of SGR; for
monitoring, control and evaluation 0.7%; and for the operation 1.3%. In addition to
these resources, there is an item that is not in the list above: 0.5% of SGR is
allocated to investment projects in the municipalities bordering the Magdalena

River. Figure 1 contains the hierarchy and general distribution of the SGR.

2.1 Savings and Stabilization Fund - FAE

This fund sums up to 30% of the resources from the SGR and its main objective is
to save some resources for those periods where production or prices decrease. The
FAE was intended as a possible mechanism to reduce the variability from the
NNR-related revenues through the vyears; because of their production

characteristics and high dependence to external prices are quite unpredictable. By



reducing the volatility of the resources received, a better fiscal management can be

accomplished, granting funds stability for a long-run period.

2.2 Territorial Pension Fund (FONPET)

These resources are equivalent to 10% of the SGR and they are intended to cover
pension liabilities. The FONPET is a fund that was created in 1999. The proper
management of this fund seeks to reduce significantly the pension liabilities of
local authorities with major financial obligations. The value allocated to each
department and municipality depends on the certification of the Ministry of

Finance on the existence of pension liabilities in the immediately preceding term.

2.3 Science, Technology and Innovation Fund (FCTel)

The FCTel represents 10% of the SGR and its main objective is to promote science
and technology. The departments participate in the distribution of these resources
in the same proportion in which the sum of the resources of FCR and FDR is
distributed. To this end, the science, technology and innovation OCAD is
responsible for the approval of projects to be funded. That is, all projects related to

this fund are approved by a committee representative of the national government.

2.4 Regional Development Fund (FDR)

The objective of this fund is to improve regional competitiveness. Its share in the
SGR is not fixed as the other funds. To determine its participation, it must be
known the amount of resources allocated to FAE (it can’t exceed 30% of the SGR).
After this percentage is determined, the participation of all the above mentioned

funds is subtracted from the total amount of the SGR. The remaining resources,



which cannot be less than 50% of the initial SGR, are then distributed between the
direct royalties (20%) and the regionals funds (80%).

Figure 1: SGR Composition.
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However, given the abrupt change in the royalties’ distribution mechanism, a
transitional model shall operate until 2015; the shares for the direct royalties and the
regional funds started at 50-50% in 2012, and will gradually change until they arrive in

2015 to the arranged shares of 20-80%, respectively.

There are two regional funds: regional compensation fund (FCR) and regional
development fund (FDR). The former accounts for 60% of the disposable resources and
the latter the rest. It is for this reason that the share of the FDR varies between fiscal

periods. For 2012, it accounted for 12% of the SGR.

The distribution of these resources takes places only between departments and is based
on two main criteria: 60% of the resources are distributed according to the proportion of
the population of each department in the national population, and 40% by relative

poverty, measured as the proportion of the department’s NBI in the national total.

2.5 Regional Compensation Fund (FCR)

According to the distribution model made in 2012, the FCR should represent about 18%
of the SGR, which makes it the fund with the greater value to finance investment
projects. The FCR is dived into 3 additional items. The first one corresponds to 60% of
the fund and is distributed among all the departments that fulfill one of these two
requirements: 1) The NBI index is above 30%; and 2) The Department contains one or
more municipalities whose NBI index is above 35%. The distribution of these resources
is made according to population, the proportion of local NBI in the national, and the
department’s unemployment. The second item corresponds to 30% of the fund and is
given to the poorest municipalities (NBI > 35), in order to funding projects with local
impact. The remaining 10% of the FCR is also used to finance projects with local impact

in municipalities of fourth, fifth or sixth category with NBI index equal to or less than



35%. An additional condition is that these localities didn’t receive resources from the

30% corresponding to the second item.

3. A Dose-Response analysis in the SGR context

The dose-response analysis allows an unbiased way of comparing how an outcome
variable (the “response”) behaves in municipalities with differences in their royalties’
allocation as a percentage of total revenues (the “dose”). Since the allocation of
resources through the SGR does not imply immediate transfer, the assessment is based
on the intention of the treatment. That is, the relevant matter is the assignment and not
the execution of the SGR resources by municipalities. As pointed out by Angrist and
Pischke (2008), an intervention may cause changes in the behavior of agents about to be
treated even if the intervention is never executed. For example, a municipality with a
certain allocation of royalties could manifest changes in its expectations of available
resources and make modifications to their revenues or expenses, although no funds are

executed.

According to Bonet and Urrego (2014), the percentage of resources allocated for 2012
and 2013 that had been transferred to the territories before the end of 2013, reached
about 30% of FCTel, 40% for FDR, and 28% for FCR. Although departments and
municipalities had not received the totality of the resources yet, the approval of the law
in early 2012 could change their revenue expectation. Municipalities might have
expected to receive this additional amount of resources and therefore change their fiscal

performance.

The evaluation of the SGR effect on municipalities with different levels of allocation
could be biased by the potential endogeneity between the results (the response) and the

treatment (the dose). In particular, royalties were assigned in 2012 by using a formula



(and not randomly), where a higher amount of resources was allocated to poorer and

more populated municipalities, whose fiscal performance might therefore be worse.

In order to mitigate the existing bias, the method implemented by Hirano and Imbens
(2004) and Imbens and Wooldridge (2009) is used. It consists in obtaining the dose-
response analysis adjusted for the Generalized Propensity Score (GPS). Unlike the
binary case where a propensity to treatment (or propensity score) is estimated, the GPS
generalizes the treatment variable to a continuous variable or a “dose”, also obtained
with observable characteristics. Therefore, the allocation of royalties becomes random
with the GPS methodology. This procedure prevents municipalities with low fiscal
performance to not show the negative effect of the SGR. It becomes possible to compare
municipalities with different dose-response without the bias generated by the

endogeneity problem.

Formally, there are random units (municipalities) denoted by i =1, ..., N, an outcome
variable (e.g. tax revenues of municipalities), and Y;(t) for the treatment t € 7. In both
(binary case or continuous case), it is assumed that 7 lies in the range [t, t;]. In this case,
7 is the share of royalties allocated in the total revenue in one municipality. The specific
interest of the dose-response analysis is not the effect in each municipality, but the
average effect. In particular u(t) = E[Y;(t)] represents the dose-response function for
the average of the municipalities, which could be biased by the endogeneity between Y;

and 7, unless it is controlled by the GPS.

In order to simplify, Hirano and Imbens (2004) refer to the expression Y(T) that is
feasibly computable. The intrinsic assumption behind the analysis is that Y and T are
independent, given the observable characteristics of the municipalities before the

reform (number of inhabitants and NBI, among others):

Y(#) LT |X forallter (1)
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The equation 1 indicates what is known as the Conditional Independence Assumption,

which leads to set the GPS as:

r(t,x) = frix(t]x) (2)
Where r(t,x) corresponds to the conditional density of the treatment given the
observable characteristics. Similar to the binary case, the balance properties, that are
presented later on, meet the following condition:

X1LUT=t}|r(tX) 3)

If the equation 3 holds, it means that the balance property is fulfilled by the GPS. The
estimation of the GPS and the mean dose-response function are presented next. First,
the following parametrical condition is obtained:

Ti|X; ~ N(Bo + B1X;, 0?) 4)

The GPS is calculated such that:

1 1 A Al N2
Ry = 7—exp (— e (T; — Bo — B1X:) ) (5)
The next step is to obtain the expected value of the result variable, controlling by the
GPS. The functional form selected for this analysis is a cubic one, because it absorbs a

generalization of lineal and quadratic forms:

E[Yl-|Tl-,Rl-]=a0+a1-Ti+a’2-Tiz+a’3-Tl-3+a’4-Ri+a5-Ri2+a6-Ri3+a7-Tl--Ri (6)

11



Finally the dose-response function is obtained by averaging the equation (6) around
several points of interest in the treatment, which, in this case, is the proportion of

royalties over the total revenue of the municipalities:

E[Y(D)] = %2?;1(&0 + @t @y t?+a;-t3+a, 76 X)+as 76, X))+ Qg

(6, X)3 + @ -t 7(t, X)) 7)

Graphic inference using equation 7 will be made in section 5 by constructing 95%

confidence intervals using the bootstrap method.

4. Data

In order to develop the dose-response analysis and to perform estimation of the
previous equations, several sources of information were integrated for 1.045
municipalities in which the Regional Compensation Fund (FCR) allocated resources*.
This means that the sample is made by territorial entities that receive royalties directly
and may dispose of these resources so long as their investment projects are approved.
Because of this, 57 municipalities were extracted from the sample.?> Even though part of
the resources from the Fonpet is also assigned to the municipalities, these have a
specific destination which is to cover the pension liabilities. Therefore, these localities
can’t dispose of those resources to fulfill any other obligation. The resources from the
other funds such as the FAE, FCTel and FDR are distributed between the departmental

governments, instead of the municipalities.

* As it was mentioned, 60% of the FCR is assigned to departments and 40% to municipalities.

5 The most important cities can be found inside the group of excluded municipalities: Bogotd, Medellin,
Cali, Barranquilla, Cartagena, Valledupar, Santa Marta and Bucaramanga. In fact, 43 of the excluded
municipalities receive direct royalties.

12



In order to calculate the GPS, it is essential to control by observable characteristics of the
municipalities, because those will be the ones that mitigate the endogeneity problem
between the result and the treatment variables. Some of these were considered as a
criterion for the allocation of resources of the FCR. As shown in Table 1, the first
variables taken into account are associated with the municipality’s size and its category
in 2012, which is assigned by the National Planning Department (DNP by its Spanish
acronym) considering the municipality’s population and its revenues with free
destination (Law 617 of 2000). The next variable considered was the NBI Index, because
of its importance in the process of allocating the resources of the SGR. Third, the total
transfer of royalties and the tax revenue of the previous 5 years to the reform were
included, but also the amount of royalties assigned to the departments through the
various funds that could affect the municipal assignment for 2012. In this way, the
estimation takes into account the previous fiscal performance of the municipalities up to

five years before the reform was implemented.

It is possible that the political characteristics of a municipality have an impact in their
effective allocation of royalties inside their department. For example, if a local
government has a better relationship with the departmental government (for instance,
both belong to the same political party), it would be expected that the projects
presented by the department to obtain resources from the FDR would favor the better
related municipalities. Hence, the estimation is controlled by the votes obtained by the

Mayor in the 2011 election and his political party.

13



Table 1: Variables used in the GPS estimation

Standard
Pre-reform Variables Mean Deviation =~ Minimum  Maximum
Total Population (hundreds of thousands) 0.25 213 0.01 68.40
Urban Population (hundreds of thousands) 0.16 212 0.00 68.25
Municipal Category
First 0.00 0.03 0 1
Second 0.00 0.03 0 1
Third 0.00 0.06 0 1
Fourth 0.02 0.16 0 1
Fifth 0.03 0.16 0 1
Sixth 0.94 0.25 0 1
Special 0.01 0.08 0 1
NBI Index 46.13 19.63 8.94 100
Total SGR for the Departments 233.99 147 .49 38.14 990.84
Regional Development Fund 32.63 17.63 0.00 69.40
Regional Compensation Fund - Department 30.06 14.29 0.00 57.78
Science and Technology Fund 35.35 12.94 6.78 58.93
Regional Savings 63.92 37.64 7.94 242 .82
Regional Pension Fund 17.61 4.52 5.66 25.51
Royalties previously received *
Royalties 2007 991.15 4,344 .45 0 50,803.04
Royalties 2008 1.40 6.18 0 60.08
Royalties 2009 1.40 6.51 0 76.01
Royalties 2010 1.50 6.07 0 96.11
Royalties 2011 2.09 7.87 0 111.97
Previous tax Revenue *
Tax Revenue 2007 4.32E-06 9.96E-05 0 3.22E-03
Tax Revenue 2008 4.77E-06 1.11E-04 0 3.60E-03
Tax Revenue 2009 5.63E-06 1.30E-04 0 4.20E-03
Tax Revenue 2010 5.77E-06 1.28E-04 0 4.15E-03
Tax Revenue 2011 6.54E-06 1.45E-04 0 4.65E-03
Political conditions
Votes obtained by the Mayor (2011 elections  4,133.42 22,692.76 1 84,181.00
Mayor's political Party 2011
AICO
ASI 0.05 0.22 0 1
Afrovides 0.02 0.13 0 1
Cambio Radical 0.14 0.34 0 1
Conservador 0.18 0.38 0 1
Firmas 0.06 0.24 0 1
Liberal 0.17 0.37 0 1
MIO 0.02 0.15 0 1
MIRA 0.00 0.03 0 1
PIN 0.03 0.18 0 1
Polo democrético alt. 0.01 0.08 0 1
Partidodela U 0.24 042 0 1
Verde 0.05 0.21 0 1
Coalition (several Parties) 0.04 0.19 0 1
Observations 1,025

Source: a: Variables at current prices in billions COP. Departamento Nacional de Planeaciéon (DNP);
Departamento Administrativo Nacional de Estadisticas (DANE); Registraduria. Estimated by the Authors.



As said, the treatment or dose will be defined by the proportion of royalties” allocation
over the municipality’s total revenue in 2012. As shown in Table 2, this proportion was
on average around 0.11. Nonetheless, its maximum value is 0.91, which indicates that in
some locations it represents an important source of resources. This will be a key

variable in the GPS estimation.

Table 2. Treatment and result variables used in the GPS and Dose-Response function

estimations
_ Standard .. .
Variable Mean o Minimum Maximum
Deviation
Treatment Variable:
SGR Transferences / Total Income 0.111 0.077 0.008 0.916
Result Variables:
From the IDF:
Modified IDF 65.57 6.918 37.88 91.67
Self-financing of the Operative Expenses  -0.656 20.15 -64.20 253.6
Debt Service Back up 1.051 6.894 -61.53 89.07
Own Resources Generation -0.902 11.56 -62.00 58.30
Investment Magnitude 0.518 14.61 -32.18 95.29
Saving Capacity 2.582 14.75 -44.53 73.83
From the Budget Performances * :
Total Tax Revenue 2,150 4,577 21 68,212
Property Taxes 625.5 1,571 0 32,995
Industry and Commerce 644.5 2,041 0 37,480
Gas Surcharge 292.0 606.5 0 10,269
Cofinancing 577.4 1,470 0 21,249
Current Expenses 14,563 26,005 1,019 428,463
Investment Expenditure 12,662 23,866 628 398,389
Fiscal Balance 870.5 7,655 -66,325 202,501
Own Resources Indicator 16.27 13.06 0.260 87.07
Observations 1,025

Source: a: Variables at current prices in billions COP. Departamento Nacional de Planeacién (DNP);
Departamento Administrativo Nacional de Estadisticas (DANE). Estimated by the Authors.
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As result variables, two groups of variables were taken into account as possible
indicators of fiscal performance. The first group is related to the Fiscal Performance
Index (IDF by its Spanish acronym) calculated for the year 2012 by DNP (DNP, 2013).
This index summarizes six different indicators that measure the public financial
management done by the territorial entities. One of them is precisely the proportion of
transfers and royalties received over the total revenue. In order to avoid the
endogeneity problem that would exist between the result and dose variables, the IDF
was recalculated without this indicator, and the new measure will be called “modified
IDF” .6 Hence, a first result variable would be the modified IDF. The other set of
variables that form this group are the rest of the indicators involved in the IDF

estimation, which means that every one of its components is taken as a response.

The second group of result variables comes from the budget performances published by
DNP and contains: (i) the total tax revenue; (ii) the property tax revenue; (iii) the
industry and commerce tax revenue; (iv) the gas surcharge revenue; (v) the co-financing
funds; (vi) the current expenses; (vii) the investment expenditure; (viii) deficit or
surplus during each year; and (ix) an indicator on generation of their own resources,

which is calculated as the ratio between current and total revenues.”

With the treatment (dose) and result (response) variables, the GPS and the dose-
response can now be estimated. From the 1045 selected municipalities, over 20 were
excluded because of their lack of information on the respective variables, which leaves a
total of 1025 territorial entities.® The details and results of this exercise are presented

next.

¢ To understand how the modified IDF was recalculated, see Appendix 1.

7 The current revenues are the sum of the tax and non-tax revenues, while the total revenues are the sum
of the current and the capital revenues. The last calculation excludes royalties.

8 It is worth noting that San Andrés is one of the 20 municipalities excluded from the study.
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5. Results

The estimation of the dose-response function is developed in several stages.? First the
parametric condition (4) is estimated, taking as the dependent variable the proportion
of SGR transferences on the municipality’s total revenue, and as independent variables
all the exposed in Table 1. This estimation is shown in the Appendix 2 for the 1.025
municipalities using a lineal regression analysis and with standard errors calculated
using the bootstrap method. These results allow us to calculate the GPS (5) and to run
the balance test (3), for which the idea proposed by Imai y Dyk (2004) has been
followed. The results show that by controlling for the GPS, most of the observable
characteristics appear in the regression as not significant, which corroborates this test

(Appendix 3).

The estimation of the dose-response function (7) is presented in the Appendix 4.
According to it, some of the result variables were not related to the share of revenue
obtained through royalties in 2012. These were the co-financing funds, the industry and
commerce tax revenue, the gas surcharge revenue, the current expenses and the
investment spending. Due to the fact that the reform came out that same year, the local
governments probably didn’t have the time to modify their budgets significantly, at
least in the previously mentioned variables. Nonetheless, all the estimations are

controlled by a variable that indicates if the municipality receives royalties directly.

This section analyzes the graphs corresponding to the dose-response functions for those
indicators where the treatment variable turned out significant, in other words, the
estimations for 2012 where the proportion of royalties on the municipality’s total
revenue had any effect (Appendix 4). Among the variables obtained from the IDF are:

the modified IDF, the self-financing of the current expenses, the generation of its own

9 The Stata program command doseresponse.ado developed by Bia and Mattei, (2008) was used in order to
estimate the dose-response function.
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revenue, the magnitude of the investment spending, and the saving capacity. The
variables taken from the municipal budget databases published by the DNP are the tax
revenue, the property tax revenue, the financial balance (deficit or surplus), and the

own-resources indicator calculated by the authors.

In the Graphs 2 and 3, it can be seen that the direction of the response, or the
distribution of the municipalities, changes on the share of royalties in the municipality’s
total revenue. This inflection point, or critic value, stands on average in a 20% level, and
allows us to identify two groups of municipalities: the ones on the left of this value and
the ones on the right. This critic value can be 15% when the interest variable is the
DNP’s indicator of own resources generation, or up to 24% when it is the magnitude of

investment spending (Table 3)10.

Table 3. Share of royalties in the municipality’s total revenue where the tendency of
the response variable changes

Response Variable Critic Value

From the IDF

Modified IDF 19%
Self-financing of the Operative Expenses 23%
Own Resources Generation DNP 15%
Investment Magnitude 24%
Saving Capacity 23%
From the Budget Performances

Tax Revenue 18%
Property Tax 17%
Financial Balance 21%
Own Resource Generation (Authors) 19%

Source: Departamento Nacional de Planeacién (DNP). Calculated by
the Authors.

10 The inflection point was calculated by locating the minimum value of the dose-response function using
the estimated coefficients.
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From the 1.025 municipalities in the sample, 956 (93%) have a share of royalties in their
total revenue smaller than or equal to 20%, while in 69 territorial entities said
participation is greater than 20%. From the first group, 47% receive royalties directly.
This percentage is 93% for the second group. Likewise, the municipalities denominated
in the sixth category represent 95% and 86% in each group, respectively. The Map 1
identifies each type of municipality in the national territory. Royalty’s dependence lies

between the 5% and the 10% in the 49% of the localities in the sample.
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Graph 2. Estimation of the Dose-Response functions using the variables obtained
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Map 1. Share of royalties in total revenue 2012
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If the critic value of the share of royalties in the total revenue is taken as 20%, different

scenarios can be described inside each group of municipalities in the following way:

A. Municipalities with a share of royalties in their total revenue smaller than 20% in

2012 (93% of the sample).

It is evident that, as the municipality’s dependence to royalties (dose) increases, the

following results emerge, according to the group of response variables:

Variables obtained from the IDF

1. The share of resources with no specific destination spent in the central

administration’s operating expenses increases.

2. The amount of own resources decreases (the response is the same if any of the two

indicators included is used as reference).

3. The share of the investment in the municipality’s total expenses increases!!.

4. The saving capacity of the municipalities decreases.

Variables obtained from the Budget Performances

5. The property tax revenue (and in general the tax revenue) decreases.

1 To calculate this indicator, DNP takes investment not only as the Gross Fixed Capital Formation
(GECP), but also what is known as social investment, which includes payrolls from teachers and doctors,
trainings, subsidies and finally scholar endowments, regardless of the source of financing (DNP, 2011).
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6. The deficit on the municipalities” financial balance becomes larger: or the magnitude

of the surplus decreases.

7. This is consistent with deteriorated fiscal performances by municipalities.

B. Municipalities with a share of royalties in their total revenue over 20% in 2012 (7% of

the sample).

In this case, when the municipality’s dependence to royalties increases, the effect seen
in this group is the opposite. According to the response variables, an increase in the
dose (a bigger share of royalties in their total revenue) results in:

Variables obtained from the IDF

1. The share of resources with no specific destination spent in the central
administration’s operating expenses decreases, which improves the indicator of self-

financing.

2. The amount of own resources obtained by the municipality increases (regardless of

the base indicator used).

3. The magnitude of the investment spending is reduced.

4. The saving capacity increased.

Variables obtained from the Budget Performances

5. Increase municipalities revenues from total taxes.
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6. The municipalities’ financial balance improves: the deficit’s size is reduced with some

localities even reaching surplus.

7. Because of all this, the municipalities reach better fiscal performances (as seen in the

indicators).

Table 4. Response of some indicators to a higher municipal dependence to the

royalties
Dose
Dose less Dose more
Indicator
than 20% than 20%
Response
From the IDF
Fiscal performance (Modified IDF) worsens improves
Self-financing of the Operative
Expenses worsens improves
Own Resources Generation .
worsens improves
Investment Magnitude increases decreases
Saving Capaci .
ving Capacity decreases increases
From the Budget Performances
Tax Revenue decreases increases
Property Tax decreases increases
Financial Balance worsens improves

* Both indicators (from the DNP and calculated by the Authors) produce
the same response. Source: Departamento Nacional de Planeacién
(DNP). Elaborated by the Authors.

In conclusion, it can be said that, when the share of royalties in the entities’ total
revenue is over 20%, its fiscal performance improves as the fiscal dependence on
royalties increases. The opposite is the case of the group of municipalities with a share

of royalties in the entities” total revenue less than 20% (Table 4): an increase in the fiscal
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dependence deteriorates its performance. This result is consistent when considering
different types of fiscal performance indicators. An exception is the case of the indicator
that captures the investment magnitude (the participation of the investment in the
municipal expenses). It worsens when the share of royalties in the municipality’s total

revenue increases, in the case of a dose over the 20% threshold.

This could reflect the results found in studies outlined above, which highlight
investment quality problems, rent-seeking, and lack of transparency in those areas with
a high share of royalties on their total revenue. On the other hand, it could be related to
the fact that the resources from the FCR had not been entirely sent to the municipalities
when the 2013 term was over. This situation deserves attention because much of the
motivation behind the reform to the royalties system was precisely to promote regional

development through investment.

6. Conclusions

The analysis about the impact of the new royalty system on fiscal performance of
municipalities casts three key messages. First, a weakening on fiscal performance was
observed in those municipalities that have, on average, up to 20% of share of royalties
in total revenues (which represent 93% of the sample). These municipalities are mostly
in territories that did not receive royalties during the previous regime, but under the

new one they do.

Second, we find opposite results in those municipalities with a greater share than 20%,
which corresponds mainly to the former beneficiaries of the previous regimen.
However, fiscal management indicators do not reached to those observed in the

municipalities where the royalties represent less than 20% of their total revenue.
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A third notable result is the behavior observed on investment spending. The group of
municipalities with a share of royalties in their total revenue less than or equal to 20%
show that there is an increase in the participation of investment in total expenditures,
while this ratio tends to be reduced when the municipalities have a share of royalties

than greater 20%.

These findings have implications on the public policy for the new SGR. A first element
arises from the heterogeneity observed across the municipalities. Different behaviors
arise as royalties increase their participation in the municipal total revenue. These may
be associated with the presence of institutional weaknesses in some municipalities,
which is required to be considered when designing schemes that promote decentralized
execution of resources. The SGR must incorporate institutional differences to establish

different rules according to the administrative and fiscal capacity of each territory.

To sum up, there is evidence that increases in royalties may impair the fiscal
performance of some municipalities. Because of this, a future reform of the SGR should
include a mechanism that encourages an optimal fiscal performance in the municipal
governments, i.e. through the distribution of a percentage of the resources to

municipalities that exhibit the best fiscal management.
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Appendix 1. Methodology used to estimate the modified IDF

The IDF estimated by the National Planning Department (DNP) through the principal
components methodology is a variable that summarizes six indicators into a single

measure with a scale of 1 to 100. The indicators are:

1. Self-financing of the operating expenses = (operating expenses / current revenue with
free destination).

2. Debt Service Backup = (debt service / available revenue) * 100.

3. Fiscal dependence on the national transfers and royalties = [(transfers + royalties) / total
revenue] * 100.

4. Generation of own resources = (tax revenue / current revenue) * 100.
5. Magnitude of investment = (investment spending / total expenses) * 100.

6. Saving capacity = (current saving / current revenue * 100.

The estimation of the modified IDF only used five indicators, discarding the number
three in order to avoid the endogeneity problem that would occur between the result
variable and the dose. To this end the database calculated by the DNP with the

indicators!? for 2012 was used.

Following the DNP (2011), it was necessary to re-scale some of the variables so that they

all lied in the range of values between 0 and 100. Thus, values that are close to zero

12 Tt can be downloaded at:
https:/ /www.dnp.gov.co/Programas/DesarrolloTerritorial / Evaluaci % C3 % B3nySeguimientodelaDescen
tralizaci % C3 % B3n/Desempe % C3 % BloFiscal.aspx
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https://www.dnp.gov.co/Programas/DesarrolloTerritorial/Evaluaci%C3%B3nySeguimientodelaDescentralizaci%C3%B3n/Desempe%C3%B1oFiscal.aspx

mean a lower performance while values close to 100 a better performance. This was

accomplished as follows:

A. Self-financing operating costs = 100 if the indicator value is less than or equal to a
limit, which is set according to their category: the special category, 50%; the first

category, 65%; and the territorial entities of categories two and three, 70%.

In the event that the municipality does not meet with the limit for the category to which
it belongs, the indicator value would be equal to: [100-(original value-limit indicator) /

limit].

B. Debt service Backupre-scaled = 100 - Backup debt service

With five indicators already organized, the principal component technique was used to

add them all in a single synthetic indicator, as follows:

IDF modified = 01 X1 +02X2 +a3X3 +0oa X4 +05X5

Where every o is the weighting factor assigned by the DNP to each indicator. Because
these weights were not available for the modified IDF estimation, the same weight

factor was assigned to each indicator.

This synthetic indicator measures fiscal performance overall achieved in 2012 and it was
also re-scaled so that its values were on a scale of 0 to 100, where values close to 0
reflected poor fiscal performance and values close to 100 a better fiscal performance, in

terms of the indicators were that taken into account.
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Appendix 2. Treatment estimation given the observable characteristics

Dependent Variable: SGP Transferences / Total

Income (treatment) Coefficient
Total Population 0.041
(0.046)
Urban Population -0.034
(0.046)
Municipal Category
Second 0.212
(0.230)
Third -0.025
(0.203)
Fourth 0.088
(0.240)
Fifth 0.066
(0.235)
Sixth 0.105
(0.239)
Special 0.142
(0.240)
NBI Index 0.000
(0.000)
Total SGR for the Departments 0.000
(0.000)
Regional Development Fund 0.000
(0.000)
Regional Compensation Fund - Departments 0,001***
(0.000)
Science and Technology Fund -0,004**
(0.001)
Regional Savings (0.002)
(0.001)
Regional Pension Fund 0,007**
(0.002)
Royalties previously received ?
Royalties 2007 -0,007***
(0.001)
Royalties 2008 0,014***
(0.002)
Royalties 2009 -(0.001)
(0.002)
Royalties 2010 (0.001)
(0.004)
Royalties 2011 (0.000)

(5.620)




Appendix 2 (continuation). Treatment estimation given the observable characteristics

Variable Coefficient
Previous tax Revenue 2
Tax Revenue 2007 3,898
(7,365)
Tax Revenue 2008 7,365
(7,008)
Tax Revenue 2009 -4,198
(8,366)
Tax Revenue 2010 -8,026
(5,783)
Tax Revenue 2011 -4,026
(5,485)
Political conditions
Votes obtained by the Mayor (2011 elections) (0.000)
(0.000)
Mayor's political Party 2011
ASI 0,015***
(0.009)
Afrovides (0.012)
(0.010)
Cambio Radical 0,014*
(0.009)
Conservador 0,020**
(0.007)
Firmas (0.005)
(0.008)
Liberal (0.010)
(0.009)
MIO (0.011)
(0.012)
MIRA 0,050***
(0.007)
PIN 0,035**
(0.015)
Polo democratico alternativo -(0.003)
(0.025)
Partido de la U 0,018**
(0.009)
Verde 0.007
(0.011)
Coalition (several Parties) 0.009
(0.009)
Observations 1,025
R-2 0.53

Source: a: Variables in current prices. Departamento Nacional de Planeacion;
Departamento Administrativo Nacional de Estadisticas; Registraduria;
Notes: Coefficients estimated by a linear Regression. Standard Errors
robusts to a Departmental level. * Significant at 10%; ** Significant at 5%;

*** Significant at 1%.
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Appendix 3. Balance Tests

Pre-reform Variable

Treatment GPS Treatment

Total Population
Urban Population

Municipal Category
First

Second
Third
Fourth
Fifth
Sixth
Special

NBI Index

Total SGR for the Departments
Regional Development Fund
Regional Compensation Fund - Departments
Science and Technology Fund
Regional Savings

Regional Pension Fund

Royalties previously received ?
Royalties 2007

Royalties 2008
Royalties 2009
Royalties 2010

Royalties 2011

-1,147
(0,868)

-1,257
(0,865)

-0,011
(0,013)
-0,010
(0,013)
0,089
(0,025)
0,170%**
(0,063)
-0,139%**
(0,065)
-0,117**
(0,099)
0,038
(0,031)
50,36%**
(7,715)
248,0%**
(58,475)
-28,13%**
(7,081)
38,50%**
(5,609)
6,015
(5,194)
69,30%**
(14,909)
4,676%*
(1,543)

1,803%%*
(3,221)
1,451%%*
(43,29)
2,116%**
(46,29)
2,218%**
(45,90)
2,005%**
(48,11)

-0,186
(0,190)

-0,236
(0,149)

-0,009
(0,015)
-0,008
(0,015)
0,081
(0,029)
0,045
(0,074)
-0,212
(0,077)
0,039
(0,116)
0,065
(0,036)
45,045
(27,266)
158,931
98,898
-16,620
(13,292)
32,806
(24,867)
9,648
(12,047)
44,600
(34,68)
5,163
(4,192)

30.127
(19.761)
40,73
(31,76)
42,04
51,92
43,23%**
12,47
42,617
(25,146)
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Appendix 3 (continuation). Balance Tests

Pre-reform Variable Treatment GPS Treatment
Previous tax Revenue 2
Tax Revenue 2007 0,000 0,000
(0,000) (0,000)
Tax Revenue 2008 0,000 0,000
(0,000) (0,000)
Tax Revenue 2009 0,000 0,000
(0,000) (0,000)
Tax Revenue 2010 0,000 0,000
(0,000) (0,000)
Tax Revenue 2011 0,000 0,000
(0,000) (0,000)
Political conditions
Votes obtained by the Mayor (2011 elections) -11.692 -4.013
(9.208) (3.288)
Mayor's political Party 2011
AICO -0,023 -0,011
(0,038) (0,044)
ASI -0,002 -0,061
(0,088) (0,102)
Afrovides 0,091* 0,167
(0,054) (1,064)
Cambio Radical -0,019 -0,096
(0,142) (0,167)
Conservador -0,003 0,099
(0,155) (0,182)
Firmas -0,220** -0,169
(0,093) (0,109)
Liberal -0,057 -0,081
(0,149) (0,174)
MIO -0,056 -0,090
(0,060) (0,070)
MIRA 0,004 0,011
(0,013) (0,015)
PIN 0,208*** 0,121
(0,071) (0,083)
Polo democratico alt. 0,016 -0,015
(0,035) (0,042)
Partido de la U 0,295* 0,388*
(0,171) (0,201)
Verde -0,093 -0,118
(0,084) (0,099)
Coalition (several Parties) -0.140* -0,145
(0,072) (0,847)

Sources: Departamento Nacional de Planeacién; Departamento Administrativo Nacional de
Estadisticas; Registraduria; Notes: (1) Coefficients estimated by linear regression. (2) GPS
Coefficients omited (3) Standard Errors obtained by bootstrapping with 200 repetitions. (4) *
Significant at 10%; ** Significant at 5%; *** Significant at 1%. (5) a: Variables at current prices.



Appendix 4. Dose-Response Function Estimation

Dependent Variable Treatment Treatment® Treatment’ GPS GPs? GPS®  Treatment"GPS R-2
From the IDF:
Modified IDF 251,1%%*  805,3%*  _602,2%** 0,665 -0,481 0,05 -1,00 0,16
(60,20) (219,8) (225,2) (4,446) (0,952) (0,067) (5,411)
Self-financing Operative Expense 190,0%**  -507,7%**  341,9%*  5219%* ] 333% 0,1 -5,977%%* 0,03
(7,382) (23,78) (21,44) (1,013) (0,231) (0,016) (0,736)
Debt Service Back up -30,65 113,7 -60,73 -2,547 0,661 -0,046 1,395 0,06
(65,22) (224,8) (241,5) (2,606) (0,447) (0,030) (5,484)
Transferences Dependency 389,5%%% 1 207% 1 032% 3 734%% 1 180%*  -0,102%** 0,174 0,16
(9,871) (42,55) (40,13) (0,922) (0,205) (0,015) (0,731)
Own Resources Generation 333,5%%  1160%*  -906,1%% 5 724%% D 76Ok () D55k 1,629 0,09
(17,60) (48,92) (40,49) (1,114) (0,253) (0,019) (1,693)
Investment Magnitude 65,04%+*% D22 0% 1857%* 1 178%*  (,130* -0,010* 3,926%** 0,10
(2,441) (8,214) (7,347) (0,325) (0,077) (0,006) (0,227)
Saving Capacity 264,6%%*% 782 A%x 55 O%* 2 510 0 874%*  (,052%%* 6,487 0,07
(6,142) (21,68) (19,92) (0,774) (0,164) (0,012) (0,581)
From the Budget Performances:
Total tax Revenue -144.282*%* 349911** 229611* " 2653 " 1076 " 28,49 8.786%** 0,20
(26.105)  (87.439)  (89.294) (2.341) (459,5) (32,48) (2.835)
Property Tax 28.931%* 83.302*%* _61.760%** 333,7 -187,9* 17,74%* 168 0,09
(6.776) (22.374)  (20.634) (486,7) (103,6) (7,841) (552,4)
Industry and Commerce 74.423%*% 170.754%* " 104925  -2.315* 173 2,678 6.012%* 0,35
(20.613)  (60.657)  (64.446) (1.096) (185,8) (12,40) (2.150)
Gas Surcharge 8.887*  21471* " -14.291 64,38 77,82 7 ,651%* 254,9 0,06
(3.746) (12.129)  (11.977) (250,9) (51,31) (3,754) (312,4)
Cofinancing " 11961 7 49590 " -43.981 9,046 21,78 2576 " 1831 0,02
(11.196)  (34.014)  (28.434) (605,6) (122,6) (8,797) (1.026,0)
Current Expenses 382593* 7 490677 " -125.482  23247* " 1421 17,06 36.578%* 0,10
(178.706) (542198) (554.129) (12.525,0) (2.551) 182,800 (14.913,0)
Investment Expenses 335549+ " 374142 " 46150  22378* " 1504 " 1.620 34.600% 0,10
(146.830) (394.330) (342.356)  (11.906)  (2.433,0) (174,900) (13.974)
Fiscal Balance 286.914* 687.175* -475.614*>*" 10617 7 1347 " 74,99 28.012* 0,41
(152.270) (360.659) (108.317)  (6.538) (884,2)  (50,550) (15.765,0)
Own Resources Indicator -340,8%** 1.067*** -802,8** 1,447 -0,768 0,068 4,699 0,16
(70,35) (307,4) (333,2) 4,631) (0,973) (0,069) (5,337)

Source: Departamento Nacional de Planeacién; Departamento Administrativo Nacional de Estadisticas; Registraduria; Notes: (1)
Coefficients estimated by linear regression. (2) Standard Errors obtained by bootstrapping with 200 repetitions. (3) Estimations
controlled if the entity received the royalties directly. (4) * Significant at 10%; ** Significant at 5%; *** Significant at 1 %.



