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Abstract

This study examined the association between institutional capacities and municipal income in Hidalgo,
Mexico. Using (A) principal component analysis and (B) cluster analysis, the study analyzed variables
related to municipal finance, institutional capacities, and public services. Results indicate that: (A) of the
institutional capacities examined, budgeting, management, and implementation of public policies was
most associated with the municipal income; (B) the municipalities of Hidalgo were grouped into three
different clusters based on their institutional capacities and resources from federal transfers. Results
emphasize that municipal public finance in Hidalgo is dependent on federal transfers; these results also
contribute to a better understanding of the role of institutional capacities in the municipal income. To
strengthen the public finances of the municipalities under their charge, decision-makers could consider
more flexible mechanisms that streamline administrative processes and procedures.
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Resumen

Esta investigacion examiné la relacion entre capacidades institucionales e ingresos municipales en
Hidalgo, México. A través de los analisis de (A) componentes principales y (B) conglomerados, el estudio
analizé variables financieras, de capacidad institucional y de servicios publicos. Los resultados indicaron
que: (A) la presupuestacion, gestién e implementacion de politicas publicas fue la capacidad institucional
mayormente asociada con los ingresos publicos; (B) los municipios hidalguenses se agruparon en tres
distintos sectores, segin sus capacidades institucionales y recursos por transferencias federales. Los
resultados enfatizan que la hacienda publica municipal en Hidalgo es dependiente de las transferencias
federales; los resultados también contribuyen a un mejor entendimiento del papel de las capacidades
institucionales en los ingresos municipales. Para fortalecer las finanzas publicas de los ayuntamientos a
su cargo, los tomadores de decisiones podrian considerar mecanismos o procedimientos mas flexibles que
agilicen procesos y procedimientos administrativos.

Cadigo JEL: H27, H53, H71, H72, K34
Palabras clave: capacidades institucionales; transferencias federales; municipios; Hidalgo

Introduction

In Mexican municipalities, the development of institutional capacities is a key factor in the increase or
use of public resources required to improve the provision of public goods and services (Cabrero, 2006).
It is of little use for municipalities to have their own tax base if their "operation" is insufficient and the
management of existing resources is deficient (Romo de Vivar & Gémez, 2016, p. 156). The "success" of
fiscal federalism—i.e., a form of intergovernmental organization that controls the proportion of resources
available to each level of government (Trujillo, 2008)—depends mainly on two factors: the generation of
its own revenues and efficient spending on public goods and services (Romo de Vivar & Gémez, 2016).
If it is considered that property tax is the main source of revenues at the local level (Canavire & ZUfiga,
2015), collected mainly to provide public services, the institutional capacity of municipalities is crucial
for efficient collection (Romo de Vivar & Gomez, 2016).

In recent decades, the dependence of local public administrations on the federal transfer
system—i.e., a system that allows municipalities to be part of the federal tax collection (Chigtil, 2014)—
has suffered a setback in the institutional capacity to improve public finances (Arroyo & Guzman, 2008).
Previous studies have documented in Mexican municipalities an increase in their dependence on federal
transfers, rising, for example, from 79% financial dependence in 1990 to 88% in 2010 (Bueno et al., 2017).
These increases, nevertheless, have not been accompanied by increases in municipal revenues; the
percentage of municipal revenues has even decreased from 13% to 4% in municipalities with a "very high"
degree of marginalization and from 44% to 31% in municipalities with a "very low" degree of
marginalization, from 1990 to 2010 (Bueno et al., 2017).
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Furthermore, previous studies have identified Hidalgo as one of the states with the lowest
compliance in generating its own revenues, such as property tax (IMCO, 2018). In 2018, for example,
Hidalgo had federal transfers as its main source of revenue, representing 88% of the total revenue of this
state; in turn, the percentage of its own revenue was only 10% (Congreso del Estado Libre y Soberano de
Hidalgo, 2018). The above is worrisome since federal entities with a low capacity to generate their own
revenues are less able to allocate a larger budget to the needs demanded by the population, such as the
provision of public services (Bonet & Fretes, 2013).

Therefore, this study aims to analyze the relation between local treasury resources—particularly
federal transfers and property tax—and some institutional capacities of municipalities in Hidalgo, such as
administrative development, diagnosing public problems, formulating public policies and municipal
strategies, budgeting, and implementing municipal policies. The study suggests that Hidalgo's
municipalities are grouped according to their institutional capacities and the resources comprising their
public finances. Characterizing these groups of municipalities is important as this could help to identify
which institutional capacities represent areas of opportunity to improve the performance of local
governments in terms of revenue collection.

This paper is organized as follows: it proceeds with a review of the literature, mentioning
previous studies that analyze the phenomenon of fiscal decentralization and the determinants that
influence the collection of property tax. Afterwards, the methodological aspects are established, i.e.,
sources of information, description of the variables used, and the statistical analyses employed (principal
component analysis and cluster analysis). Next, the results obtained are presented, followed by a
discussion of the results. Finally, the limitations of the research and the conclusions it was possible to

reach are pointed out.

Review of the literature

The public finances available to municipalities primarily comprise resources from patrimonial assets,
contributions on real estate property, rights derived from the provision of public services, and resources
transferred by the federation (Auditoria Superior de la Federacion, 2015). The legal nature of the
municipality in Mexico, on the one hand, establishes it as the first level of government political
organization that is most aware of the needs of citizens due to its proximity to them; on the other hand, it
also places it as the most limited government body in terms of economic resources (Otero, 2011). The
budgetary limitations that prevail in the municipality are a function of its inability to legislate in various

areas, including revenue (Cabrera, Gutiérrez & Antonio, 2005).
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Local governments are requesting a greater allocation of fiscal competencies to mitigate the
federation's high concentration of tax resources (Aguilar, 2010). Nonetheless, this decentralization also
represents a great challenge in terms of institutional capacities to improve the administration of local
governments (Jaramillo, 2010). Fiscal decentralization establishes that the power of decision-making and
fiscal or administrative responsibility in public administration is a process that starts from the federal
government and spreads to other levels of government (Trujillo, 2008). In the face of a centralist design
such as Mexico's—where the collection of the main tax resources is in the hands of the federation—
municipalities are responsible for their own development through the design of projects and programs that
increase their local revenues (Taguenca & Ledn, 2011). For Cabrero (2006), centralism has led to
neglecting the conditions in which subnational entities operate, specifically concerning policies that
strengthen local institutional capacities.

In Mexico, several authors have analyzed the fiscal decentralization of municipal governments
and the relation between property tax and federal transfers. For example, according to Canavire and
Zufiiga (2015), there is not enough activity in local governments to efficiently apply the regulations that
govern real estate taxation; this causes dependence on federal transfers and contributes to wasting
resources that are the product of their own tax base. Mendoza (2019), on the other hand, postulates that
decentralization does not seem to stimulate fiscal autonomy, as his results suggest an association between
collection inefficiency and greater collection of federal transfers, especially in those sectors with greater
economic development. Similarly, other authors (Unda & Moreno, 2014) have analyzed separately federal
transfers, federal participations (unconditional transfers), and federal contributions (conditional transfers).
These analyses show a marked municipal financial dependence on federal government resources,
especially federal contributions (Espinosa Martinez & Martell, 2018; Carmona & Caamal, 2018; Sobarzo
Fimbres, 2008; Sour, 2016).

Studies with emphasis on different sectors and contexts that study the financial dependence of
municipalities on federal resources, not only with economic variables, are also worth mentioning. For
example, the studies by Unda & Moreno (2015, p. 66) help to understand that there is indeed a "harmful"
effect on municipal revenue collection as a result of federal transfers and that this effect is present in
territorial units with similar economic conditions and regardless of the level of federal transfers that each
one receives. Therefore, the discussion on fiscal decentralization should not be limited to
economic/financial terms but should also include other issues or variables, such as the institutional
capacities of subnational governments (Cabrero, 2006).

Municipalities' insufficient institutional capacities have affected local administrations'
management and their results in promoting municipal development (Auditoria Superior de la Federacion,

2015). Increasing municipalities' administrative and institutional capacities represents a key public policy
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to develop a federalism that combats differences between territories and helps strengthen municipal
autonomy (Aguilar, 1996). In other words, strengthening these capacities implies moving from fiscal
federalism of direct transfers to fiscal or cooperative federalism concerned with the administrative and
institutional municipal capacities (Gallardo, 2017).

For Romo de Vivar and Gdmez (2016), the functioning of fiscal decentralization depends largely
on strengthening the institutional capacities of municipalities, so it is necessary to study and analyze them
as a whole. Cabrero (2006) adds a key factor for the purposes of this research: knowing the state of
institutional capacities at the different local levels is decisive for measuring the progress of
decentralization and, consequently, for identifying the approach required by each territory. Finally,
Orozco, Huerta, and L6pez (2018) conclude that the institutional capacities of municipalities are closely
related to the nature of each municipality. Their status as rural or urban municipalities is a key factor in
their development and, consequently, in generating their own revenues (Orozco et al., 2018).

Nonetheless, the literature on the institutional capacities of municipal governments in relation
to federal transfers is scarce. Thus, this study analyzes the relation between federal transfers (federal
participations and contributions), property tax (per capita), and various institutional capacities
(administrative capacity, capacity to diagnose public problems, capacity to formulate public policies and
municipal strategies, and capacity to budget and implement such policies) of the municipalities of the
State of Hidalgo, Mexico. The study seeks to contribute to a better understanding of the relation between
local institutional capacities and the resources received by municipalities through federal transfers. The
purpose is to help understand the mechanisms that strengthen local public finances through generating
their own revenues and through better management of existing resources, using the case of Hidalgo,

Mexico.

Methodology

Information sources and databases

The present study used a cross-sectional design based on an analysis of existing data from different
sources. Data from the 84 municipalities of the state of Hidalgo, Mexico, were compiled for representative
indicators of institutional capacities and local public finance revenues, with emphasis on resources from
the federation (federal contributions and federal participations). The most current data were considered,
collected by: Budget Transparency of the Ministry of Finance and Public Credit; the Superior Audit Office
of the Federation (Diagnosis of Municipal Institutional Development, 2015); and the United Nations
Development Program (Municipal Human Development Report, 2019).
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In accordance with the conceptual framework of this study, the following eight variables were

selected: federal participations; federal contributions; per capita property tax; diagnosis of municipal

problems; formulation of municipal public policies and strategies; budgeting, management, and

implementation of municipal policies; administrative development index; and coverage ratio in the

provision of public services. The description of each variable is presented in Table 1.

Table 1
Name and description of the variables used in this study for the 84 municipalities of Hidalgo
Variable Description
Federal contributions® Amount of federal contributions in 2018, in current Mexican

Diagnosis of municipal problems®

Formulation of policies and
strategies for municipal problems

Administrative development index"
Federal participationst

Municipal budgeting, management,
and policy implementation®

Property tax collections per capita’

Coverage ratio in the provision of
public services'

pesos.

Definition: Assesses the ability to generate valuable
information on municipal management, the local economy,
demographics, and the environment, as well as the conduct of
strategic planning (having an institutional mission and
vision)**. Measuring components: Ability to obtain, collect,
and disaggregate data related to a public problem; ability to
analyze data and information; and ability to convert data and
information into a vision or mandate**. Range: 0.0 - 1.0.
Definition: Synthesizes the existence of plans for municipal
development, urban development, economic development,
environmental programs, improvement of public services, and
policies to comply with these plans**. Measuring
components: ability to consider and analyze different solution
options for each public problem; ability to set objectives;
ability to develop sectoral and cross-cutting policies; and
ability to manage mechanisms to establish priorities**.
Range: 0.0 - 1.0.

Evaluates the administrative capacities of the municipalities
Range: 0.0 - 1.0

Amount of federal participations in 2018, in current Mexican
pesos.

Definition: Covers variables that make it possible to assess the
capacity to manage economic resources before other entities,
as well as the existence of social comptrollership, accounting
harmonization, rationality programs, training of public
officials, introduction of improvement plans, and auditing**.
Measuring components: ability to formulate, plan, manage,
and implement projects and programs, including the
preparation of a budget; ability to assess their capacity to
manage human resources; ability to incorporate indicators for
monitoring; and follow-up of progress**. Range: 0.0 - 1.0.
Amount of property tax per capita in 2019, in current Mexican
pesos.

Municipal capacity to comply with the functions that
correspond to it in the provision of public services in
accordance with Article 115 of the Constitution**.
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Notes: Data obtained from: T Transparencia Presupuestaria, Observatorio de Gasto de la Secretaria de
Hacienda y Crédito Publico, https://www.transparenciapresupuestaria.gob.mx/; § Informe de Desarrollo
Humano Municipal 2019, www.mx.undp.org; and { Diagnéstico del Desarrollo Institucional Municipal
2015, www.asf.gob.mx/Trans/Informes/IR2018c/Documentos/Auditorias. ** (Huerta & Vanegas, 2020).
Source: created by the authors

Statistical analysis

Machine learning algorithms that employ mathematical theory and computation were used to find
relations and patterns in information bases that may or may not be structured. The study used the principal
component analysis technique to determine the most representative variables, as well as cluster analysis
using the k-means method to find groups (clusters) of municipalities with similar characteristics within
the group and different from those of other groups.

Descriptive statistics and correlation analysis

Different statistical indicators were calculated, such as means, standard deviation, correlation coefficient,
and quantiles at 95% and 98%, to identify outliers. To avoid information bias due to the different nature
of the variables used, the variables under study were standardized to have a mean of zero and a standard
deviation of one. Pearson's correlation coefficient was used to study the relationship between two

variables.

Principal components analysis (PCA)

PCA has been used both to reduce the dimensionality of the data and to help classify the data (Ding & He,
2004). Each principal component represents the linear combination of the original variables that capture
the most variance in the data (Lever et al., 2017), and the coefficient (or loading) of each component
represents the correlation between each of the eight variables and the component in question. The use of
PCA makes it possible to "synthesize" and structure the information provided by the data (Lozares Colina
& Lopez-Roldan, 1991, p. 33). In other words, PCA makes it possible to summarize, in principal
components, all the information captured by the eight variables (Bandyopadhyay et al., 2020) to classify
or group this information meaningfully.
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Cluster analysis

Once the municipalities were represented on the map in terms of their principal components, the cluster
analysis method was used to identify groups (or clusters) of municipalities that were similar (Tan,
Steinbach, Karpatne, & Kumar, 2018), based on the information provided by the financial/monetary,
administrative, and institutional capacity variables. Cluster analysis seeks to ensure that observations (i.e.,
municipalities) classified in the same group are similar to each other but different from observations
classified in other groups (Tan et al., 2018). A partitional (non-hierarchical) classification method was
used for the cluster analysis to classify the observations into mutually exclusive groups and not into
subgroups (Tan et al., 2018). Since the data used are of a continuous nature, the k-means method was used
for the classification of municipalities. The k-means algorithm classifies the observations into a
predetermined number of groups represented by the centroid—the most central point—of each group (Tan
etal., 2018).

The number of clusters was selected based on the “"elbow method." According to this method,
the number of groups or clusters is plotted versus the variance within each sector (Nanjundan et al., 2019).
After a certain number of clusters, each additional cluster will provide less information; graphically, the
point at which the addition of additional clusters represents or provides less information is observed by
an inflection point or an "elbow" (Nanjundan et al., 2019). Rather than simply assuming that observations
can be clustered, the present analysis also examined how well they can be clustered using the Hopkins
statistic. When the value of the Hopkins statistic is greater than 0.5, and in ideal cases very close to 1.0,
the clustered data are "very well defined" (Banerjee & Davé, 2004, p. 150). The analyses were performed
with Python on Google's Colaboratory platform.

Results

Descriptive statistics

Table 2 presents descriptive statistics of the variables used in this study for the 84 municipalities of
Hidalgo, while Table 3 presents the correlation coefficients between pairs of variables. Differences were
observed between municipalities concerning the rank of each variable. For example, while one
municipality reported 11.6 million pesos in federal contributions, another municipality reported 335
million pesos in federal contributions. The marked differences between minimum and maximum values

for each variable extended to federal participations, per capita property tax, and the remaining variables.
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Univariate analysis (e.g., box plot not shown here) revealed the presence of outliers for federal transfers
and federal participations, property tax per capita, and the administrative development index. Values
above the 99th percentile were truncated for subsequent analyses in accordance with previous studies
(Polanco, 2016), thus reducing the number of municipalities to 78 for multivariate analyses (which
represented 92.9% of retained data).

Table 2
Descriptive statistics of the variables used in the study for the 84 municipalities of Hidalgo
Standard Minimum Maximum

Variable Mean deviation Value Value
Federal contributions, in millions 63.20 52.80 11.60 335.00
Problem diagnosis 0.11 0.12 0.00 0.60
Policy and strategy formulation 0.53 0.34 0.00 1.00
Administrative development index 0.47 0.10 0.27 0.81
Federal participations, in millions of pesos 50.10 38.10 23.10 324.00
Budget, management, and policy

implementation 0.36 0.16 0.07 0.89
Per capita property tax 177.26 334.62 8.00 2818.00
Coverage ratio, provision of public

services 0.79 0.15 0.36 1.00

Notes: Data obtained from: Transparencia Presupuestaria, Observatorio de Gasto de la Secretaria de
Hacienda y Crédito Publico; Informe de Desarrollo Humano Municipal, 2019; and Diagnoéstico del
Desarrollo Institucional Municipal, 2015.

Source: created by the authors

Table 3
Correlation coefficients between pairs of variables in the study for the 84 municipalities of Hidalgo
1. 2. 3. 4. 5. 6. 7. 8.
1. Federal contributions -
2. Problem diagnosis 0.10 —
3. Policy and strategy formulation  -0.01 0.35%*  —
4. Administrative development 0.15 0.14 011 —
index
5. Federal participations 0.75%**  0.13 001 025 —
6. Budget, management, policy 0.30™  -0.03 001 0.06 044+ —
implementation
7. Per capita property tax -0.01 0.00 005 000 013 001  —
8. Coverage ratio, provision of 0.07 -0.07 011 001 019 0.25%  03l*  —

public services

Notes: *p < .05. **p < .01. ***p < .00. Data obtained from: Transparencia Presupuestaria, Observatorio
de gasto de la Secretaria de Hacienda y Crédito Pablico; Informe de Desarrollo Humano Municipal, 2019;
and Diagnéstico del Desarrollo Institucional Municipal, 2015.

Source: created by the authors
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Property tax per capita and federal transfers in Hidalgo

Figure 1 helps to understand the relation between federal transfers and per capita property tax in Hidalgo,
Mexico. Even though the correlation between variables (transfers and property tax) is low (r = -0.32,
p<0.01), it is observed that the higher the amount of federal resources, the lower the property tax per
capita. That is to say, in the hypothetical case that federal resources were allocated directly to each
inhabitant of the municipality, it would seem that the greater the amount of federal resources received by
each person, the less would be collected in property tax from them. This would seem to generate a
"harmful" effect among the inhabitants when contributing to public spending due to such federal transfers.

It is possible that several capabilities, such as the capacity to budget, manage, and implement
public policies or projects, positively affect the property tax. In the correlation analysis, positive
associations were found between the property tax and the index of functional capacities (r = 0.22, p<0.05)
and the capacity to implement (r = 0.30, p<0.01). For example: Tepeapulco, marked with circle number
61, reported 56% of capacity to budget, manage, and implement public policies or projects; Atitalaquia,
circle number 10 in the graph, reported 40% of such capacity; and Mineral de la Reforma, circle number
51, reported 70% of the same capacity. In contrast, municipalities with very high levels of transfers (e.g.,
Pacula, Juarez Hidalgo, and Eloxochitlan, represented in Figure 1 by circles 47, 33, and 20, respectively)

reported very low levels of property tax per capita.
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Figure 1. Federal transfers per capita and property tax collected per capita, Hidalgo, Mexico (n=84)
Notes: "Property tax per capita" in the x-axis and "federal transfers per capita” in the y-axis. Each circle
represents a municipality in Hidalgo. The gray line indicates the simple linear regression of property tax
per capita on federal transfers. The two digits next to each circle identify each municipality, and the size

of the circle denotes its number of inhabitants. The numbers next to each circle correspond to the last
two digits of each municipality's national code; for example, Atitalaquia is represented by "10" since its
municipal code is 13010.
Source: created by the authors

Principal components analysis (PCA)

Based on the three financial/monetary variables and the five administrative or institutional capacity
variables, the principal components analysis indicated that one component explained approximately 47%
of the total variance in the set of variables, while two components explained more than 60% of this
variance (Appendix, Figure Al). Although each additional component increased the percentage of total
variance explained, for the sake of parsimony, only the first two components will be considered. By
examining the covariance matrix, it was observed that the principal components were not related to each
other since the highest and lowest correlations between components were 0.005 and -0.002, respectively

(i.e., being very close to zero, these correlation indices indicate that the components are not related to each
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other). This is significant because the principal components, by definition, are orthogonal; therefore, their
correlation is very close to zero (Appendix, Figure A2).

Table 4 shows the matrix of coefficients representing the weight of each variable for each of the
principal components (factor loadings), some greater than 0.30, and few coefficients in the inverse
(negative) direction; the model presents a good fit to the data. For the first component, the federal
participations and federal contributions (i.e., federal transfers) variables show the highest positive and
significant correlation of the total set of variables, with coefficients of 0.61 and 0.49, respectively. The
variable "property tax per capita” also shows a positive and significant correlation (coefficient of 0.40).
Finally, the variable "budget, management, and policy implementation” shows, although to a lesser extent,
a positive and significant relationship (coefficient of 0.36). For this reason, this component 1 was named

"government revenues."

Table 4
Results of the principal component factor analysis (without rotation) for a two-factor solution
Component 1 Component 2
"Government "Professional Capabilities"
revenues"
1. Federal contributions (aportfed) 0.49 0.23
2. Problem diagnosis (diagnosmun) 0.11 0.50
3. Policy and strategy formulation 0.06 0.46
(estramun)
4. Administrative Development Index 0.08 0.40
(idesadm)
5. Federal participations (partfed) 0.61 0.15
6. Budget, management, policy 0.36 -0.23
implementation (politmun)
7. Property tax per capita (predpc) 0.40 -0.32
8. Coverage ratio, public service provision 0.28 -0.38
(servpub)

Note: Figures in bold indicate factor loadings with higher weights on a certain factor and loadings greater
than 0.30 on the factor. The name of each variable is placed in parentheses. Variable names (e.g.,
"aportfed™) are added to allow their identification in Figure 2.

Source: created by the authors using Python on Google's Colaboratory platform

The second component is most notably related to the capacity to diagnose public problems, to
the formulation of strategies and public policies, and to the administrative development index, with
coefficients of 0.50, 0.46, and 0.40, respectively. To a lesser degree, the second component is also related
to the coverage ratio in the provision of public services (coefficient of -0.38). This second component is
called "professional capabilities." The results for the two-component solution are shown in Figure 2,
where the degree of proximity between each variable and each component indicates the degree of relation
between them.

12
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Figure 2. Principal Components: "Government Revenues" and "Professional Capabilities”
Note: The description and name of each variable are available in Table 4.
Source: created by the authors using Python on Google's Colaboratory platform

It should be mentioned that the selection of principal components sought to maximize the
variance explained with the smallest possible number of components. Therefore, only the first two
principal components were considered, represented two-dimensionally, and accounted for 62% of the
variance. The first component, "government revenues,” includes one of the local revenues: the property
tax. The weight of the property tax (0.40) is only below the weight corresponding to federal transfers (0.61
of federal participations and 0.49 of federal contributions, respectively). In other words, this component,
"government revenues," is mainly determined by federal resources and, secondarily, by the property tax,
hence its relation with the principal components. Concretely, the results for the state of Hidalgo seem to
coincide with the results of studies at the national level: in Hidalgo, federal transfers constitute the main
source of resources for the local treasury. However, beyond this, the results of the present study clarify
the complex relation between federal transfers and institutional capacities for Hidalgo's municipalities.
The first component helps to identify which municipalities in Hidalgo are more dependent on federal
transfers and for which the "exploitation™ of their tax base does not seem to be a priority. The above helps

to characterize the profile of municipalities in Hidalgo based on their "tax collection."
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Cluster analysis

Before classifying the municipalities into clusters, the Hopkins statistic yielded a value of 0.70, indicating
that the data are viable for clustering (Banerjee & Davé, 2004). The "elbow" figure (Appendix, Figure
Al) subsequently indicated that the number of groups or clusters to be chosen should be three. The cluster

analysis results are presented in Figure 3 (“cluster dispersion for three groups or clusters").
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Figure 3. Cluster scatter plot for three groups or clusters (k=3)
Note: Abbreviations: k, number of groups; clusterid, group number; PC, principal component.
Source: created by the authors using Python on Google's Colaboratory platform

In Figure 3, each point represents a municipality (whose place in the figure is based on the
information provided by the principal components) and is displayed in a different color based on the group
to which it belongs. The municipalities in red (i.e., group 0) comprise the smallest group, with 10
municipalities. Group 0, named "higher federal transfers and generally low institutional capacity,” has a
profile more oriented toward federal transfers (federal participations and federal contributions). Moreover,
the largest group, the group in green (i.e., group 1), with 39 municipalities, is the relatively more
vulnerable group, as it has a profile less oriented to federal participations and federal contributions and is
not characterized by high institutional capacities; this group is named "fewer federal resources and low
institutional capacity." Lastly, the group in blue (i.e., group 2), with 29 municipalities, is characterized by
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having a more targeted orientation to institutional capacities, capacities to formulate strategies and public
policies, capacities to diagnose municipal problems, and administrative development capacities. The name
assigned to this group is "better institutional capacities and low uptake of federal transfers."

Discussion

This study examined the relation between federal transfers, the property tax, and various institutional
capacities of Hidalgo's municipal public administrations. The purpose was to better understand the degree
to which these institutional capacities are affected or benefited by both a change in resources from the
federation and each municipality's tax base. The results of the study indicated that "government revenues,"
mostly represented by the first principal component, are related to two monetary variables: federal
participations and federal contributions. Through "government revenues," there is a greater incidence of
federal transfers on municipal finances than could be represented by property tax per capita.

The main sources of revenue for municipal administrations are made up of federal participations
and federal contributions, and property tax revenues (Carmona, 2018). Previous studies have analyzed the
role played by federal transfers in municipal public finances with respect to property tax collection, mainly
considering economic variables. For the case of the Hidalgo municipalities, the results of the present study
coincide with previous studies conducted in other contexts and regions (Cantd, 2016). In terms of
"government revenues" (i.e., first component) and "professional capacities"” (i.e., second component), the
results of the present analysis suggest that Hidalgo municipalities with more "government revenues" are
those that obtain more resources from federal transfers. On the contrary, municipalities with less
"government revenues" seem to "do less well" in receiving federal resources. That is, the amount that
municipalities receive in federal transfers and what they collect in their own revenues (including property
tax) is so unequal that it somehow justifies the passivity or inaction of the municipalities in auditing their
OWn revenues.

Previous research, such as that of Moreno (2007), has reported the negative effect of federal
transfers on municipalities' own revenue collection. Such transfers are necessary for local public finances
in light of the loss of municipal financial autonomy resulting from the current fiscal design. Nevertheless,
if the success of fiscal decentralization is sought to positively impact municipal finances by raising more
of their own revenues, it is necessary to go beyond the study and analysis of economic variables (Cabrero,
2006). Being self-sufficient in generating their own resources is fundamental for municipalities to move
toward greater fiscal decentralization, and to achieve this, the role of municipalities' institutional capacities
is critical. In addition, strengthening these institutional capacities would suggest a more efficient

management of the resources already existing in municipal public finances.
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It is therefore necessary to incorporate another type of variable into the analysis of the financial
dependence of local governments and their relation to federal resources. This refers to the institutional
capacities of the municipalities. The results of the study show indeed that "professional capacities" are
determined by municipal institutional capacities—the capacity to identify public problems, and to
formulate strategies and public policies—and by the capacity for administrative development. The
municipalities with a higher level of "professional capacities™ are those municipalities that differentiate or
stand out from the rest because of their capacity to diagnose public problems, to formulate public policies
and strategies, and their capacity for administrative development. Conversely, municipalities with less
"professional capabilities” have more deficiencies in diagnosing public problems, formulating public
policies and strategies, and in their capacity for administrative development.

Based on the level of "government revenues" received by the municipalities and their
"professional capacities,” the present study also sought to identify the general "profile" of the
municipalities, classifying them into groups or clusters by characteristics similar to one another, but
different from others grouped in other sectors. Three groups of municipalities were identified. The first
group (cluster 0 with 10 municipalities) represents municipalities with "higher federal transfers and
generally low institutional capacity." Property tax is the other characteristic variable of this group,
although in a less significant way. This somewhat corroborates what has been written in previous studies
and reports on municipal finances: property tax generally represents the second source of revenue for local
treasuries (Villegas, 2017).

Despite the above, the group with "higher federal transfers and generally low institutional
capacity" (group 0) seems to have certain vulnerabilities. Their deficient capacity to identify public
problems, to formulate public policies, and to develop their administrative capacity would place them in
a situation of "risk" in the face of a possible eventuality such as a decrease in federal resources.
Furthermore, it puts at risk the efficient management of financial resources already existing in the local
public treasury. However, their capacity to budget, manage, and implement municipal policies is high.
This suggests that one of the strengths of this sector, in addition to its greater federal resources, is its
effectiveness in implementing municipal projects and programs. Consequently, this capacity to manage
the budget, human resources, and procurement of municipal programs and projects is positively reflected
in the coverage of public services. For many municipalities, identifying, diagnosing, and formulating
strategies and public policies is complicated, but their implementation is more complicated, i.e., managing
and obtaining the economic and human resources to put into practice what is set down in writing.

Group 0 includes the capital city of Hidalgo, Pachuca de Soto, as well as the most populated
and industrialized municipalities of the state (e.g., Atotonilco de Tula, Tula de Allende, Mineral de la

Reforma, and Tizayuca). If the Fiscal Coordination Law (LCF) (Spanish: Ley de Coordinacion Fiscal)
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establishes different criteria for transferring federal resources to each local government, these
governments seem to be "benefited" by said Law without necessarily prioritizing their fiscal effort. In
other words, they seem to take advantage of their territory's size or number of inhabitants (among others)
to receive significant amounts of federal resources. Nonetheless, it is worth noting that a higher level of
institutional capacities of these municipalities is not reflected in a higher level of property tax per capita
collection, which seems to result in a lower investment in public services.

The second group (group 1 with 39 municipalities) represents municipalities with “fewer federal
resources and low institutional capacity.” Municipalities in this group seem to have much "against them"
regarding few federal resources and low institutional capacities. It is appropriate to reflect on two
important aspects for this group: The distribution of federal transfers is made based on certain formulas
established in the LCF (Ley de Coordinacion Fiscal, last reform published in the Diario Oficial de la
Federacién 30-01-2018) and under certain criteria. There are very small and rural municipalities that do
not have the administrative conditions to carry out their governmental activity. Bearing in mind these two
aspects, if the very condition of the municipalities of this group makes them receive few resources, it
would in a certain way "justify" their position in this sector and, therefore, suggest the establishment of a
policy that would allow them to lessen their low levels of federal resources and institutional capacities.
The fact is that there are municipalities with few inhabitants, mostly rural localities, and high poverty
rates, among other factors, which make it difficult to comply with many of the criteria considered in the
LCF formulas for the distribution of federal and state resources.

If, on the contrary, municipalities with the necessary conditions to be recipients of greater
federal resources or to improve their institutional capacity were concentrated, it would be assumed that
the lack of political and administrative will is one of the possible causes of their current condition. Group
1 includes localities such as Huehuetla, a municipality identified as being in a situation of "extreme
poverty." By law, municipalities in extreme poverty must receive additional federal resources such as
those from the Social Infrastructure Contributions Fund (FAIS). Nevertheless, the extent to which these
municipalities receive such resources is unclear, given their high level of extreme poverty. With little or
no capacity to contribute to government spending, the municipality's "opportunity" to obtain more capital
and use it for social benefit seems limited.

Finally, the third group (group 2 with 29 municipalities) was characterized by having "better
institutional capacities and low uptake of federal transfers.” The results for this group would imply that as
municipalities with better institutional capacities, they could better face possible adversities, and above
all improve their own revenue collection. The situation of this group, which receives few federal resources,
makes it necessary and to a certain extent "urgent" to implement this greater institutional capacity to open

up the possibility of having greater local resources. Nonetheless, it is important to remember that a
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government with better institutional capacities does not necessarily use them for municipal development
(United Nations Development Program in Mexico, 2019). Therefore, it is necessary to investigate those
factors that could be causing the underutilization of this government capacity.

Another characteristic of group 2 ("high federal transfers and generally low institutional
capacity") is its marked heterogeneity (i.e., the dispersion that exists among the ten municipalities that
make up this group), mainly in terms of component 1, "government revenues." This seems to be the group
where the development of institutional capacities is 50/50; that is, five municipalities seem to positively
develop such capacities, as opposed to the remaining five (behavior of the municipalities with respect to
component 2, "professional capacities™). When forming subgroups of group 2 (Appendix, Figure A3) to
explore this marked heterogeneity, the following is observed: group 2 includes the municipalities of the
state with the largest population and those with the greatest economic and industrial activity (i.e., Pachuca,
Actopan, Huejutla de Reyes, Mineral de la Reforma, Tepeji del Rio de Ocampo, Tezontepec de Aldama,
Tizayuca, Tulancingo, Tula de Allende, and Ixmiquilpan).

These municipalities include the capital of Hidalgo and the municipalities that contribute the
most to the state's gross domestic product. In other words, it seems that these municipalities are
distinguished from all the others by receiving a large amount of public money from the federation and by
generating the largest amount of property tax collection. In this group (2) are municipalities such as
Tianguistengo and Tepehuacéan de Guerrero, among others, which, like the municipalities in the previous
group (group 1), have a high level of extreme poverty. But unlike the municipalities in Group 1, the
municipalities in Group 2 report high institutional capacities. In other words, the municipalities in the
latter group have the lowest federal transfers and the highest institutional capacities. This suggests that
the poverty of several municipalities is not necessarily a barrier to developing certain institutional
capacities.

The municipalities in the third group ("better institutional capacities and low uptake of federal
transfers') appear to have greater institutional capacities, specifically to diagnose public problems, to
formulate strategies and public policies, and in their administrative development. Nevertheless, they have
little capacity to budget, manage, and implement municipal policies and consequently, to satisfy the
coverage of public services and collect resources from property taxes. The capacities to budget, manage,
and implement public policies consist of implementing projects and programs, including budget
preparation, management of human and financial resources, and the establishment of indicators to monitor
progress (United Nations Development Program in Mexico, 2019). One way to evaluate the work of local
government is the satisfaction of basic public services; if these are "good," it is considered that the policy,
program, or project aimed at improving their quality and coverage was successful. In other words, it is the

implementation of what may have started with a simple proposal, which is then worked on, and finally
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made a reality for all citizens. It is of little use to have a well-structured, well-designed policy if it remains
on paper, that is, if it is not implemented for the benefit of the people.

Limitations

One of the limitations of this study was the selection and inclusion of variables. Involving different private
and social actors in the public policy process is important for generating and strengthening municipal
institutional capacities; however, it was not possible to use these data since they are not available for all
municipalities in Hidalgo. Nevertheless, other important variables were selected, which, from the public
policy approach, provide relevant information for designing, implementing, and evaluating public
policies, programs, and projects.

Another limitation of this study was the measurement of the administrative development index.
For "municipal development plans," the indicator used is limited to considering their existence. However,
it is known that in most cases, they are discursive documents, and their mere existence does not guarantee
that their content contemplates the needs of the population or their efficient implementation. Similarly,
the indicator "municipal regulations” is limited to the availability of municipal laws without considering
reforms or additions to them. Finally, regarding the indicator “availability of land registry and its
updating,” it was not possible to access information on the value of rustic and urban property in each of
the states of the republic, including Hidalgo, so this indicator lacks one of the main updating criteria. In
addition to the above, there is no data available from 2015 to 2020, which would be useful since in that
period there have been changes in municipal administrations, where the political factor is crucial in

decision making.

Conclusions

As the results of this study indicate, several Mexican municipalities, including the municipalities of
Hidalgo, present a high rate of financial dependence on federal resources (Moreno, 2017), which hinders
the collection of their own revenues and harms the comprehensive development of their inhabitants
(Aguilar, 2010). The results also emphasize that municipal public finances in Hidalgo are highly financed
by federal transfers, while property tax constitutes a secondary source of revenue. Although this typical
phenomenon of fiscal federalism in Mexico is common among subnational governments, the results of
this study also contribute to a better understanding of the role of institutional capacities in generating their

own revenues.
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Decision makers could "strengthen™ certain institutional capacities to improve public projects
aimed at increasing the local tax base to strengthen their municipalities' public finances. In particular, the
capacity to budget, manage, and implement municipal public policies seems to constitute an opportunity
for greater municipal financial autonomy. One of the issues comprising the capacity to budget, manage,
and implement public policies, and which would imply "strengthening" local tax collection, is the
management of human resources. Creating an area or institution that coordinates the professionalization
of public servants in charge of tax collection could be a good strategy to improve revenue collection.

As Mattar (2018) points out, it is possible to achieve better functioning of the local public
administration through professionalizing the public service; in this case, greater collection of property
taxes translates into better public services. Previous studies have shown that the lack of professionalization
of the public service in federal entities is reflected in the deficient management of the accounting, land
registry, collection, and administrative process control systems (Bolafios & Francos, 2021). In addition,
through the professionalization of public servants, it is possible to monitor and follow up on the progress
achieved in collection issues, among others, since the evaluation of public interventions requires certain
capacities and technical skills (Mayorga, 2017). Systems for monitoring and evaluating progress provide
relevant information to improve the "impact" of projects or public policies (Aquilino et al., 2018). By
identifying advances and setbacks in the processes or forms of property tax collection—such as incentives
for timely payment—collection modules or systems could modify or strengthen public policies aimed at
increasing the collection of revenues (Cantu, 2016).

Those in charge of making and implementing public policy should identify some areas where
more work is needed so that citizens can witness the municipal work and development in their
communities. The results of this study made it possible to characterize the State of Hidalgo in terms of the
economic resources available to the local treasury and its institutional capacities. Understanding how the
municipalities of Hidalgo are grouped according to these variables enables decision makers to focus
strategies or policies according to the needs of their municipalities.
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Figure Al. Accumulated Variance versus Number of Principal Components
Note: "Number of components" in the x-axis, and "cumulative variance" in the y-axis
Source: created by the authors using Python on Google's Colaboratory platform

Figure A2. Covariance Matrix among Principal Components
Note: If the value of the correlation between distinct principal components is closer to 0, the value is
denoted in black. Number of principal components located on both axes (x-axis and y-axis).
Source: created by the authors using Python on Google's Colaboratory platform
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Figure A3. Formation of subgroups with respect to group 0 (red group) by quadrants.

Notes: Scatterplot of clusters for three groups or clusters (k=3), forming subgroups to cluster 0 (in red)
and marked by quadrants. For the formation of these subgroups presented in Figure 2A, the authors
superimposed the vertical and horizontal lines in red. Abbreviations: clusterid, cluster number; PC,

principal component
Source: created by the authors using Python on Google's

26



