LEX LOCALIS - JOURNAL OF LOCAL SELF-GOVERNMENT ) ] ]:\: %l
Vol. 21, No. 4, pp. 959-989, October 2023 LOCALIS

Performance Evaluation of Institutional Capacity
Indices in Municipalities of the State of Veracruz,
Mexico

ISABEL LAGUNES-GOMEZ, MARIA GRACIELA HERNANDEZ-ORDUNA,
GUSTAVO ALONSO MARTINEZ-ESCALANTE & DANIEL HERNANDEZ-PITALUA

Abstract This study aimed at evaluating the performance of the Municipal
Institutional Capacity diagnostic methodologies used in Mexico to determine
which has the best theoretical, practical, and technical adjustment in
municipalities of the federated state of Veracruz (periods of governance 2018-
2021 and 2014-2017). For this research, a mixed, non-experimental, cross-
sectional, and correlational research design was employed. The Subnational
Analysis method with municipal unit scale was used and content analysis
techniques, structured observation, descriptive statistics, and correlation tests
were applied. Findings suggest that the Municipal Institutional Development
Index showed better overall performance compared to Municipal Functional
Capacities Index and Municipal Performance Consultative Guide. The areas
of opportunity that were identified in the methodologies include: maximizing
the temporal stability and regularity of the measurements (in two cases); the
complete contiguity of areas and maximizing the observations (in one case);
and, in all three cases, improving the sensitivity of the techniques to the
theoretical assumption, as well as strengthening the sustainability approach.

Keywords: « capacity-building « evidence-based policy * municipalities
institutional capacity assessment

CORRESPONDENCE ADDRESS: Isabel Lagunes-Gomez, Ph.D. student, El Colegio de Veracruz,
Xalapa-Enriquez, Veracruz, Mexico, e-mail: ilagunes@msev.gob.mx,
https://orcid.org/0000-0002-4631-4385. Maria Graciela Hernandez-Ordufia, Ph.D.,
Professor, El Colegio de Veracruz, Xalapa-Enriquez, Veracruz, Mexico, e-mail:
gracielahernandez.orduna@gmail.com, https://orcid.org/0000-0003-2958-9907. Gustavo
Alonso Martinez-Escalante, Ph.D., Professor, Tecnologico Nacional de México, Campus

Mérida,  Meérida, Yucatan, Mexico, e-mail:  gustavo.me@merida.tecnm.mx,
https://orcid.org/0000-0002-5590-1266. Daniel Hernandez-Pitalia, Ph.D. student, El
Colegio de Veracruz, Xalapa-Enriquez, Veracruz, Mexico, e-mail:

daniel.hernandez@colver.info, https://orcid.org/0000-0003-3053-8314.

https://doi.org/10.4335/21.4.959-989(2023)
ISSN 1581-5374 Print/1855-363X Online © 2023 Lex localis
Available online at http://journal.lex-localis.press.



960 LEX LOCALIS - JOURNAL OF LOCAL SELF-GOVERNMENT
I. Lagunes-Gomez, M. G. Hernandez-Ordufia, G. A. Martinez-Escalante & D.
Hernandez-Pitalua: Performance Evaluation of Institutional Capacity Indices in
Municipalities of the State of Veracruz, Mexico

1 Introduction

Although the contemporary municipality in Mexico is the outcome of a gradual and
protracted process of expanding functions and authorities, which originated during
the colonial period (Valencia Carmona, 2016), its governmental capacity has
recently garnered significant attention, particularly regarding its institutionalization
and monitoring for improvement. To strengthen the Municipal Institutional
Capacity (MIC), there is a federal institutional framework and institutions with
jurisdiction in the federated states. Throughout the country, since 2002, this role has
been held by the National Institute for Federalism and Municipal Development
[Instituto Nacional para el Federalismo y el Desarrollo Municipal (INAFED)],
which replaced the National Center for Municipal Development [Centro Nacional
de Desarrollo Municipal (CEDEMUN)], created in 1989, which in turn replaced
the National Center for Municipal Studies [Centro Nacional de Estudios
Municipales (CNEM)], created in 1984 (INAFED, 2017a). In the federated state of
Veracruz of Ignacio de la Llave, it corresponds to the Institute of the federated state
of Veracruz for Municipal Development [Instituto Veracruzano de Desarrollo
Municipal (INVEDEM)] created in 2008 to replace the State Center for Municipal
Development, created in 1990 (INVEDEM, s. f.). This function is shared with the
Council of the federated state of Veracruz for Democratic Planning for Welfare
[Consejo Estatal de Planeacion Democrdtica para el Bienestar (CEPLADEB)],
formerly the Planning Committee for the Development of the federated state of
Veracruz [Comité de Planeacion para el Desarrollo del Estado de Veracruz
(COPLADEVER)].

For their part, INAFED, the Superior Audit of the Federation [Auditoria Superior
de la Federacion (ASF)] and the United Nations Development Program (UNDP)
are the main agencies interested in monitoring the MIC in Mexico, therefore, they
produce different methodologies, which although they have the same objective,
differ in how to carry out this process. These methodologies are relevant as they
allow municipal administrations to obtain information for decision-making and
because they enable the empowerment of society as a vigilant citizen. This journal
manuscript analyzes the MIC diagnostic methodologies proposed by these agents
to determine which has the best theoretical, practical, and technical performance in
municipalities of the federated state of Veracruz and, therefore, to discover which
is more appropriate to formulate rectification strategies for Institutional Capacity
Building (ICB) in municipalities, supported by data (evidence-based policy).

The research hypothesis (H) states that the measurement methodologies for CIM
exhibit varying levels of theoretical, empirical, and technical performance in the
study region. Additionally, three sub-hypotheses have been formulated. The first
and second sub-hypotheses are descriptive in nature, whereas the third hypothesis
is correlational. The first sub-hypothesis (H1.1) suggests that the methodologies for
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measuring MIC demonstrate theoretical conformity, as they align with the capacity
components proposed by Grindle & Hilderbrand (1995). The second sub-hypothesis
(H1.2) posits that the methodologies for measuring MIC show empirical conformity,
as they align with the practical criteria for conducting SNR outlined by Harbers &
Ingram (2019). Lastly, the third sub-hypothesis (Hi3) proposes that the
methodologies for measuring MIC are correlated with the development indicator
variables, indicating technical conformity.

2 Literature overview

Among the studies that demonstrate interest in the performance of institutional
capacities in different parts of the world, we find the following: in Finland,
Nordberg (2020), focused on the spatial distribution of capacities; in Colombia,
Jonkman (2019); in the United States, Garrick et al. (2013) and Lindbergh et al.
(2022); in Israel, Segal et al. (2022); in Thailand, Singh et al. (2021); in the United
Kingdom, Bennett et al. (2004) and MacKinnon & Phelps (2001); in Australia,
Mitchell et al. (2015); in Vietnam, Nguyen et al. (2022) and Tran & Rodela (2019);
in Tanzanian, Hyden (1990) and Smucker et al. (2015); in Indonesia, Mahdi et al.
(2017), Sidabutar et al. (1991), and Bebbington et al. (2006); in Zambia,
Nansikombi et al. (2020); in Brazil, Selva et al. (2020); in Ghana, Volsuuri et al.
(2022); and in China, Wang et al. (2017). In Mexico, studies on Municipal
Institutional Capacity (MIC) vary in their scope. Some studies consider all the
responsibilities under the municipality's jurisdiction (Cabrero Mendoza, 2004;
Moreno Jaimes, 2008; Orozco Villafafie et al., 2018; Rosas Huerta, 2008, 2019),
while others focus on specific areas of municipal work (Arroyo Alejandre &
Guzman Flores, 2008; Bojorquez Carrillo et al., 2015; Dominguez Serrano, 2010;
Gargantini & Pedrotti, 2018; Guzman Gil & Becerril Sanchez, 2019; Hernandez
Valdez, 2017; Martinez Tiburcio & Cabrera Hernandez, 2018; Montijo Galindo &
Ruiz-Luna, 2018; Ochoa-Martinez et al., 2016; Pineda Pablos et al., 2019; Romo de
Vivar Mercadillo & Gomez Monge, 2016; Salazar Adams et al., 2020; Unda
Gutiérrez, 2018).

Specifically, regarding Institutional Capacity Indices and their evaluation, the
following quantitative studies on Institutional Capacity were found: Wagner &
Whetsell (2023) developed a national research capacity index, while Acimovic &
Goentzel (2016) proposed Metrics to Assess Humanitarian Response Capacity
based on stochastic optimization models. These studies have an international scope.
Additionally, case studies were also identified, such as Fincham (2020)
development of a Resilience Capacity Index (RCI) for food insecurity in Malawi,
and Clare et al. (2018) study in Kyrgyzstan, which claims to be the first to
quantitatively compare the power of subjective and objective resilience measures in
predicting future household food security and well-being. Furthermore, employing
a qualitative approach, the study titled "Stakeholder engagement affects the quality
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and performance of a policy” (Marzaniar & Subarsono, 2023) was found in
Indonesia. Since no exercises were found to compare the performance of indicators
of municipal government capacity with a quantitative approach and emphasis on all
functions, a research gap was identified to be addressed.

In Mexico, the institutionalization of the building of MIC is linked de iure to
INAFED, with national competence, and INVEDEM, with competence in the
Region of Study (RoS). De facto, it is monitored by INAFED, the ASF and UNDP.
Sections 2.1, 2.2, and 2.3 explain the methodologies developed by these institutions
to measure the institutional capacities of municipalities in Mexico. This study
covers until January 2023.

2.1 INAFED programs

INAFED has been promoting the evaluation of MIC since 2004, with three annual
updating methodologies that replaced each other (the Municipal Performance
Consultative Guide [Guia Consultiva de Desemperio Municipal] to the Municipal
Development Agenda Program [Programa Agenda para el Desarrollo Municipal],
which replaced the Local Agenda Program [Programa Agenda desde lo Local]).
The periods of validity of these 3 programs can be consulted in Table 1.

The participation of municipalities in INAFED programs is voluntary. At the
national level, a decrease was observed in the last 6 years (Figure 1a). In the RoS,
participation began in 2011 and, after ten years, it has not been consolidated (Figure
2). In 2012 and 2013, the largest increase was presented and thereafter a downward
trend with a slight rebound in 2021 (last update published), reaching a coverage of
6% of the RoS (13 municipalities). This has caused Veracruz to be one of the
federated states with the lowest participation (Figure 1b).
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Figure l1a: Participation of federal states in INAFED programs for MIC
monitoring (2016-2021)
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Source: Authors’ own elaboration based on INAFED (s. f., 2016, 2017b, 2018). Designed on
SPSS.

Figure 1b: Participation of the municipalities of the federated state of Veracruz in
the GDM (2021)
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Figure 2:  Municipalities of the federated state of Veracruz participating in
INAFED programs for MIC monitoring (2011-2021)
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Source: Authors’ own elaboration based on INAFED (s. f., 2013, 2014, 2015, 2016, 2017b,
2018). Designed on SPSS.

2.2 Municipal Institutional Development Index of the ASF

The ASF, in charge of supporting the Chamber of Deputies of the Congress of the
Union [Camara de Diputados del Congreso de la Unién], to monitor that the federal
public resource is provided in accordance with the legislation, has a special interest
in the MIC as in the audits of the resources exercised by the municipalities the
observations for poor handling are recurrent (ASF, 2015). It argues that the MIC
affects the quality with which municipalities manage resources and, to support their
strengthening, it implements a diagnostic methodology: The Municipal Institutional
Development Index [indice de Desarrollo Institucional Municipal (IDIM)], which
was first published in 2015, and is updated in non-regular periods. The IDIM has
information from the 212 municipalities of the RoS in two data sets: 2013, published
in 2015, and 2019, published in 2022 (Table 1). The scale of the IDIM is from 0 to
1, in which a higher value represents better capacities.

2.3 UNDP Municipal Functional Capacities Index

Developing IC to build a better life is among UNDP goals (2022). This goal is
achieved in the “human development approach based on capacity development”,
(UNDP, 2009) which seeks to enable people, organizations and societies to build,
strengthen and maintain the skills necessary to formulate and achieve their
objectives. When referring specifically to the government's management skills “that
enable the planning, implementation, monitoring and evaluation of growth
initiatives”(UNDP, 2009, p. 17), they are called “functional capacities” (UNDP,
2009); hence the name of its diagnostic methodology: Municipal Functional
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Capacities Index [/ndice de Capacidades Funcionales Municipales (ICFM)]. The
ICFM is a composite indicator, its scale is from 0 to 1, in which a higher value
means better functional capacities. There is only one edition, published in 2019 with
data gathered in 2017. It has information from the 212 municipalities of the RoS
(Table 1). In addition, an update is expected to be published in 2023. The
Sustainable Development Goals (SDGs) also recapture this capacity-building
approach in developing countries (SDG 17), as well as in institutions at all levels of
government (SDG 16).

24 Summary of the properties of the three methodologies

INAFED develops diagnostic methodologies on a mixed basis with qualitative
preponderance, based on a categorization by scales in traffic light format, which are
mostly fed by records of dichotomous variables (they are recorded as 1 when the
attribute is presented, and as 0 when it is not presented); while the ASF and UNDP
develop quantitative methodologies based on composite indicators (Table 1).

Composite or synthetic indicators are utterly useful in decision-making for their
ability to synthesize, ease of interpretation and comparability (Schuschny & Soto
de la Rosa, 2009). The IDIM, as well as the ICFM are composite indicators. The
GDM does not integrate a global indicator as suggested by Schuschny & Soto de la
Rosa (2009), but is limited to building sub-indicators (8 modules composed of 115
indicators (INAFED, s. f.) (Appendix 1).

On the other hand, it is important to mention that the MIC diagnoses are made from
two different perspectives: examining all the responsibilities in their charge, or with
an emphasis on some specific area of work, such as flood (Ochoa-Martinez et al.,
2016) or drought risk management (Salas-Martinez et al., 2021). In this article, the
diagnoses of MIC are addressed, considering the responsibilities in general.

3 Research

A non-experimental, cross-sectional research design with a mixed approach and
correlational scope was defined and Subnational Research (SNR) was used
(Giraudy et al., 2021) with a scale of municipal units: the 212 municipalities of the
federated state of Veracruz, Mexico in the periods of governance 2018 - 2021 and
2014 - 2017. Content analysis, structured observation, descriptive statistics, and
correlation analysis were employed.

First, the agents interested in monitoring the MIC in the RoS and the methodologies
they proposed for this purpose were identified. Subsequently, according to the
research design (Figure 3) the theoretical conformity of the methodologies was
analyzed using the capacity components defined by Grindle & Hilderbrand (1995)
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as a reference, and the conformity of the databases with the practical criteria for
performing SNR proposed by Harbers & Ingram (2019) was evaluated.

Figure 3: Research design: phases and diagram of relationship between
variables
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Source: Authors’ own elaboration based on Grindle & Hilderbrand (1995), Harbers & Ingram
(2019), INAFED (2022a), ASF (2022), UNDP (2019), CONEVAL(2021, s. f.-a, s. f.-b),
CONAPO (2021), ASF (2015, 2022), UNDP (2019, s. f.), and INEGI (2017, 2022).

Consequently, the distribution of the data was analyzed and the most appropriate
correlation test was selected and carried out to evaluate the conformity between
theoretical and technical categories used to treat the problem (Cortés & Rubalcava,
1984; Palacios Gonzalez & Callejon Céspedes, 2004; Schuschny & Soto de la Rosa,
2009) in the RoS; in the case in question, the conformity between the theoretical
assumption "institutional capacities are enabling development™ (Completa, 2017
Fiszbein, 1997; Moreno Jaimes, 2007) and the MIC monitoring methodologies. The
selection of development indicator variables was based on the criteria of theoretical
correspondence, complete coverage in the RoS, level of municipal disaggregation,
and maximum closeness with the data collection of the MIC diagnostic
methodologies; as well as on the principle of exhaustiveness in the search for
information in the public databases of the National Institute of Statistics and
Geography [Instituto Nacional de Estadistica y Geografia (INEGI)], the National
Council for the Evaluation of Social Development Policy [Consejo Nacional de
Evaluacion de la Politica de Desarrollo Social (CONEVAL)], the National
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Population Council [Consejo Nacional de Poblacion (CONAPO)], and the United
Nations Development Program (UNDP). As a result, 17 development indicator
variables were selected in their environmental, economic, and social dimensions
(Table 2). The criterion used to select the temporary cuts was the most recent update
in the case of the capacity indices (IDIM 2019 and ICFM 2016), and the greater
proximity of the data collections of the development indicator variables with these
updates (2020 in the case of IDIM 2019 and 2015 and 2016 in the case of ICFM
2016, according to the updating periods of the data source programs).

Finally, calculations of the correlations were performed (Figure 3) using IBM SPSS
Statistic version 29.0.0.0 (241) for Apple macOS. Hypothesis tests were performed
to give statistical significance to the results. From the results, the conformity of the
measurement techniques with the theoretical assumptions was determined.

4 Discussion (Performance Evaluation Results)
4.1 Theoretical conformity assessment

This section analyzes the conformity of the methodologies for evaluating MIC
(GDM, IDIM and ICFM) with the theoretical conceptualization of 1C with a focus
on constitutive factors (Completa, 2017; Rosas Huerta, 2008). According to
Schuschny and Soto de la Rosa (2009), this exercise is essential in order to know if
the methodologies cover the main dimensions of the object of study and show
something representative about the question to be studied; in our case, the MIC.
Considering it one of the most detailed conceptualizations, the 19 capacity
components that according to Grindle & Hilderbrand (1995) affect capacity
building were used as references (capacity-building, capacity development or
capacity strengthening). These capacity components can limit or facilitate the
performance of certain tasks; they were compared with the diagnostic
methodologies (Table 3).

Although there is a different level of conformity, the three methodologies
incorporate elements of the five dimensions of Grindle & Hilderbrand (1995). The
highest compliance with the theoretical conceptualization is with the GDM (with
16 components), followed by the ICFM (13 components), and the lowest
compliance corresponds to the IDIM (with 11 components).

4.2 Evaluation according to the practical criteria to perform SNR

With the support of Table 4, the compliance of methodologies databases with the
practical criteria for performing SNR proposed by Harbers & Ingram (2019) in the
RoS was analyzed. Unlike the exercise carried out by Lagunes-Gomez et al. (2022),
the 2019 update of the IDIM published in February 2022 is included (ASF, 2022).
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The maximum conformity with the practical criteria to perform SNR in the RoS was
found in the IDIM and the ICFM, above the INAFED programs. This difference is
mainly because while the IDIM and the ICFM have data from all the municipalities
of the RoS, the GDM does not (Table 1).

4.3 Conformity assessment of the techniques used with the theoretical
assumptions

Based on the assumption that the well-being and improvement of the quality of life
are objectives of the States at their different levels of government and that the
success or failure in the search for these depends on their management skills
(Completa, 2017), in this section the adequacy between theoretical and technical
categories used to address the problem will be evaluated (Cortés & Rubalcava,
1984, Palacios Gonzalez & Callejon Céspedes, 2004; Schuschny & Soto de 1a Rosa,
2009). In this case, the theoretical categories to be analyzed are MIC and
development; while the techniques to be analyzed are: IDIM, ICFM and GDM.

When data from the entire population is not available and a sample has to be worked
with, it must be representative, have an adequate level of confidence, and not exceed
the maximum error of estimation (Vivanco, 2005). Since the GDM and its
predecessors do not have data from all the municipalities of the RoS, an adequate
sample size was calculated using the formula [1] and considering a population (N)
of 212 municipalities, a confidence level (Z) of 95%, a margin of error (c) of 0.05,
and a standard value of p = 0.5 (commonly used when there is no background on
the research carried out).

1-p
P——

Sample size = Z* C

[1]

According to the calculation, a statistically representative sample of the RoS, within
the parameters of acceptable confidence and error, it must have at least 137
municipalities; since the largest participation in the RoS in 2013 reached only 57
municipalities (Figure 2): the amount of data available is insufficient. Consequently,
as our main objective is to identify the most appropriate methodology to formulate
MIC rectification strategies throughout the RoS, the GDM and its predecessors are
discarded as an option and the empirical performance of the IDIM and the ICFM is
evaluated to determine if there is any significant difference in their effectiveness.

Although there are differences in the state and national averages of the ICFM and
the IDIM, in both cases the values are distant from reaching unity (1), evidencing
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challenges in the management of MIC in the RoS and in the country in general
(Table 5). Since both indices use different calculation methodologies (see Appendix
2) they are not comparable to each other, so the basic statistics to notice differences
and similarities will be analyzed.

In general, the IDIM reports higher MIC values than the 2016 ICFM (Figure 4). As
can be seen in Table 6, the data range is higher in the 2016 ICFM (0.71126); this
indicates that the data are more dispersed than in the 2013 IDIM (0.56340), and that
in the 2019 IDIM (0.49700), this can be corroborated in the standard deviation, as
well as in Figure 4.

Figure 4. Tukey-style box and whiskers plot. 212 municipalities of the

federated state of Veracruz, Mexico
ICFM 2016 and IDIM 2019, 2013
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Source: Authors’ own elaboration based on UNDP (2019) and ASF (2015, 2022). Designed
on SPSS.

Based on the theoretical assumption that institutional capacities are enablers of
development, the existence of some significant difference in the performance of
both indices in the RoS was determined by evaluating the correlation of the 2016
ICFM and the 2019 IDIM (as MIC indicators) with the development indicators (as
theoretical effects of the I1C). To select the most appropriate correlation test, a data
normality test was performed using the Kolmogorov-Smirnov goodness-of-fit test
as the most recommended for the sample size (Fau-Fuentes et al., 2020; Galindo
Dominguez, 2020; Pedrosa et al., 2015; Saldafia, 2016). Spiegel & Stephens (2009)
report that data do not follow a normal distribution when the p-value < 0.05,
whereas, when p-value > 0.05 a normal distribution is accepted.

The Kolmogorov-Smirnov statistic with Lilliefors significance correction was
calculated in SPSS considering a 95% confidence level (NC) and a margin of error
of 0.05 (Table 7 and Table 8). Although the data processing in all cases was done
with 212 municipalities, the information from the databases yielded 211 valid data,
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in the case of the variables that were analyzed against the 2016 ICFM, and 190, in
the case of those analyzed against the 2019 IDIM.

When contrasting the results with the p-value test statistic (Sig.); for the 2016 ICFM
(0.045) and the 2019 IDIM (0.002) the normal distribution is rejected and the non-
normal distribution is accepted, as in both cases p-value < 0.05. This non-normal
distribution can be checked graphically in Figure 5a, 5b, 5c, and 5d.

Figure 5:  Histogram and Normal Q-Q Plot. Municipalities of the federated state
of Veracruz, Mexico. ICFM 2016 and IDIM 2019
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ASF (2022). on ASF (2022).
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According to Vilalta (2016), the measurements and inferences in social research
must be appropriate with the precise definition of the phenomenon and the observed
data. This implies leaving aside the assumption of theoretical or expected



LEX LOCALIS - JOURNAL OF LOCAL SELF-GOVERNMENT 971
I. Lagunes-Gomez, M. G. Hernandez-Orduia, G. A. Martinez-Escalante & D.
Hernandez-Pitalua: Performance Evaluation of Institutional Capacity Indices in
Municipalities of the State of VVeracruz, Mexico

parameters (in this case, the normal distribution) when there is not intuitively
logical, theoretical, or even minimally empirical basis for assuming such behavior.
In this case, it is suggested not performing transformation or normalization and
making point estimates based on parameters derived from the observed sample
distributions. Therefore, the distribution of the data rules out the Pearson
Correlation as an adequate test, since it requires that the joint distribution be
bivariate normal (Restrepo B & Gonzalez L, 2007) and supports its non-parametric,
free distribution and appropriate alternatives to quantitative variables: the Spearman
correlation coefficient and the Kendall Tau coefficient (Ardila, 1966; Caycho
Chumpitaz et al., 2019).

For the calculation of the correlations between the 2016 ICFM and the development
indicator variables (Appendix 3a), and between the 2019 IDIM and development
indicator variables (Appendix 3b), the Spearman Rho correlation coefficient (p)
was used as it is the most widely used (Johnson & Kuby, 2012; Restrepo B &
Gonzalez L, 2007; Spiegel & Stephens, 2009). To obtain greater objectivity, no
sense of direction was assumed in the expected behavior, being the existence of
association the only theoretical assumption that was formulated as an alternative
hypothesis. Thus, according to Johnson & Kuby (2012) and Mendenhall et al.
(2010) a statistical significance test of p was performed for a two-tailed hypothesis
[The null hypothesis of non-correlation (p = 0), and the alternate hypothesis (H1.3)
of correlation (p # 0)] (Table 9). The critical region (pc) was estimated using the
Spearman Critical Correlation Calculator available at
https://mathcracker.com/en/Spearman-Critical-Correlation-Calculator#results.

Hypothesis test (Hi3) showed that p is significantly different from 0 at the
significance level 0.05, in 4 of the 17 associations explored with the 2016 ICFM,
and in 13 of the 17 associations explored with the 2019 IDIM (Table 9 and Table
10). The IDIM also demonstrated higher correlations than the ICFM (Table 9 and
Table 10), and both demonstrated significant correlation with Potabilization Plants
in Operation (PpeO) and Gini Coefficient (CGINI).

Based on the statistical evidence, it is argued that there are considerable differences
in the technical-theoretical conformity of both indices. The IDIM performed better
since it demonstrated higher statistically significant associations and higher
intensity in associations in the RoS (Table 9).

The associations found in the correlations highlighted two relevant findings that are
not part of the main objective of this study, however, they are worth. First, the
results show that, although there is a correlation between the MIC and the variables
indicating environmental commitment, this is practically nil [in accordance with the
proposal of Gutiérrez Pulido & Vara Salazar (2009); they can be consulted in
Appendix 4]: the level of the MIC did not prove to be associated with an evident
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interest in having: Wastewater Treatment Plants in Operation (p = 0.317),
Potabilization Plants in Operation (p = 0.208), or Programs Oriented to the
Sustainable Management of Drinking Water and Sanitation Services 2020 (p =
0.137). In the case of Urban Solid Waste Final Disposal Sites, Urban Solid Waste
Management Programs, or Programs Oriented to the Sustainable Management of
Drinking Water and Sanitation Services, a significantly different correlation of 0 at
the 0.05 significance level was not evidenced in 2020. It is most alarming that the
number of untreated Municipal Wastewater Discharge Points (p = 0.183), which
theoretically should be negatively correlated with the MIC, i.e., the higher the MIC,
the lower the number of untreated Municipal Wastewater Discharge Points,
empirically demonstrated a significant positive correlation.

Second, income per person showed associations from strong to very strong (-0.85
< p > 0.85) with composite calculation indicators of well-being and quality of life
in the 2015 temporary cut-off and in the 2020 temporary cut-off (Appendix 2a and
2b); while the variables indicating inequality in the income distribution (such as the
Gini coefficient and Reason for income) did not show such strong associations
(Appendix 2a and 2b). This result is consistent with the Latin American Economic
Outlook 2019 study (CEPAL, 2019), which describes the relationship between per
capita income and various development indicators in Latin America and the
Caribbean as “imperfect”; where the relationship in countries with low-income
economies is strong and weakens as countries transition to higher-income
economies.

5 Conclusions

Based on the findings, the research hypothesis (H1) is accepted, providing evidence
that the measurement methodologies for MIC exhibit different levels of theoretical,
empirical, and technical performance within the study region. The Municipal
Institutional Development Index (IDIM) of the ASF demonstrated the best overall
performance in the tests of theoretical conceptualization, as well as in the tests of
practical criteria to perform SNR in the RoS. In addition, the IDIM demonstrated a
greater adequacy of the technique with the theoretical assumption. The Municipal
Functional Capacity Index (ICFM) of the UNDP demonstrated the second-best
performance, and the INAFED Municipal Performance Consultative Guide (GDM)
the third. The main factors that defined a better performance of the IDIM compared
to the ICFM are that it has two data takes compared to one of the ICFM and that it
demonstrated greater association and strength in the association with the
developmental indicator variables in the RoS. On the other hand, although the
maximum theoretical compliance was obtained by the GDM, it also demonstrated
the lowest compliance with the practical criteria for performing SNR and
insufficiency to integrate a statistically representative sample, with acceptable
confidence and error parameters.
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This study represents the first documented effort to evaluate MIC measurement
methodologies. The information it provides is of both academic and practical value,
as it supports a central function in the theory and practice of development
management: capacity-building or capacity development. The objective of this
study was to enhance understanding of MIC diagnostic methodologies in the RoS
and guide the formulation of rectification strategies based on data. It is important to
acknowledge that the findings are specific to the RoS, as well as the variables and
time periods of the research design, and they do not claim universal validity.
However, the study can be replicated in other temporal and local territorial contexts
(municipal, regional) and also at the national level.

The results showed that the three methodologies have important challenges to
overcome: in the case of the IDIM and the ICFM, the maximization of the temporal
stability and regularity of the measurements (since they enable or limit the
realization of transversal studies and monitoring), as well as improving the
sensitivity of the techniques used in the measurement of the MIC against the
theoretical assumption. In the case of the GDM, achieving complete contiguity of
areas and maximizing the observations in the RoS, for which it is necessary to
promote the participation of the municipalities, strengthen the alliances with the
INVEDEM, and encourage the participation and commitment of the academic
sector. In addition, it is essential to move towards a paradigm of sustainable
municipal development in the RoS, since empirically the Municipal Institutional
Capacity did not demonstrate relevant associations with environmental benefits,
which evidences an extractive municipal development paradigm. Consequently, it
is important to redouble efforts to strengthen methodologies, since they depend on
the quality of information offered to society to assume monitoring functions and
accountability, as well as to generate more accurate interventions for the building
of MIC, based on the principle of special and differentiated treatment, which is
recognized as core in both the Sectorial Governance Program 2020-2024 and the
Sustainable Development Goals (SDGS).

In sum, we believe that the use of each methodology should be evaluated based on
the study for which it will serve as support. For example, the use of the IDIM (and
as a second option, the ICFM) is recommended when carrying out studies that
require data from the maximum number of municipalities, such as regionalization
and diagnosis studies, monitoring, and evaluation of development planning
throughout the RoS. While the use of information from INAFED programs is
recommended only in the diagnoses of municipal development planning (general
and in specific areas) and in case studies if recent information is available
(Appendix 4).
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In conclusion, we have valid reasons for choosing IDIM 2019 as the most suitable
MIC measurement methodology for further research. It will help us gain a deeper
understanding of MIC, identify gaps and inequalities, and develop evidence-based
policy for capacity building. Additionally, we consider it important to study the
spatial distribution of MIC levels using Exploratory Spatial Data Analysis (ESDA)
to better understand their territorial patterns. Furthermore, the potential for data-
driven regional modeling strategies applied to capacity-building should be explored.
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Notes:

Based on the findings of this study, as further research we consider it appropriate to carry out
autocorrelation studies to explore changes in the MIC over time, considering at least the two
editions of the IDIM (2013 and 2019) and, in the case of the ICFM, the 2016 and the update
announced to be published in 2023; as well as studies with a focus on inequality and
explanatory factors in the RoS.
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Appendix:

Table 1:  Methodologies for monitoring the MIC

Data Period of Municipalities
Approach Agent Methodologies municipal of the RoS
capture .
governance with data
— < -
Superior Audit of m;?tlgtli%i:m 2019 2018-2021 212
gl\esllzzr;deratlon Development Index ~ 2013** 2011 - 2013 212
- (IDIM)
Quantitative Municinal
United Nations Functio?ml
Development Canacities Index 2016*** 2014-2017 212
Program (UNDP) (ICpFM)
Municipal
Annually,
Performar_]ce ) since 2018-2021 Between 7 and
Consultative Guide 2019***x 13
National Institute ~ (GDM)
Mixed for Federalism and Municipal Annually, B
(qualitative Municipal Development from 2014 ggigggg Betwevzag 4and
emphasis) Development Agenda Program to 2018
(INAFED) Annually, 2005-2007
Local Agenda from 2004 005-200 Between 0 and
Program to 2008-2010 57
201 3****x 2011 - 2013

Notes: *Published in 2020; **Published in 2015; ** *Published in 2019; ****Effective
December 2022, its last update was in 2021, published in 2022; * ****Although the program

began in 2004, the municipalities of the RoS began to participate until 2011.

Source: Authors’ own elaboration based on ASF (2015, 2022), UNDP (2019), and INAFED

(s. f., 2013, 2014, 2015, 2016, 2017b, 2018).
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Table 2:  Variable Catalog

Variable  Description Data collection

IDIM Municipal Institutional Development Index (IDIM) 2019 (ASF, 2022)

ICFM Municipal Functional Capacities Index (ICFM) 2016 (PNUD, 2019)

PorPob Percentage of population in poverty 2015 and 2020 (CONEVAL, 2021)

CarProm  Average shortages 2015 and 2020 (CONEVAL, 2021)

IRS Index of Social Backwardness 2015 and 2020 (CONEVAL, s. f.-b)

CGINI Gini Index 2015 and 2020 (CONEVAL, s. f.-a)

Rdl Reason for income 2015 and 2020 (CONEVAL, s. f.-a)

1dM Marginalization index 2015 and 2020 (CONAPO, 2021)

HDI Human Development Index 2015 and 2020 (PNUD, s. f.)

El Education Index 2015 and 2020 (PNUD, s. f.)

1 Income Index 2015 and 2020 (UNDP, s/f)

SI Health Index 2015 and 2020 (PNUD, s. f.)

SDFRSU  Urban Solid Waste Final Disposal Sites 2016 and 2020 (INEGI, 2017, 2022)

PGRSU Urban Solid Waste Management Programs 2016 and 2020 (INEGI, 2017, 2022)

PPeO Potabilization plants in operation 2016 and 2020 (INEGI, 2017, 2022)

PTARMeO Municipal Wastewater Treatment Plants in 2016 and 2020 (INEGI, 2017, 2022)
Operation

PDARMST Untreated Municipal Wastewater Discharge Points 2016 and 2020 (INEGI, 2017, 2022)

PGAPyS  Programs oriented to the sustainable management of 2016 and 2020 (INEGI, 2017, 2022)
drinking water and sanitation services

UPM Urban planning in the municipality 2016 and 2020 (INEGI, 2017, 2022)

Source: Authors' own elaboration.
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Table 3:  Adequacy with capacity components defined by Grindle & Hilderbrand

(1995)
Municipal qulc!pal Municipal Functional
. . Performance Institutional "
Dimensions and components ] Capacities Index
Consultative Development (ICFM)
Guide (GDM) Index (IDIM)
The action environment sets: 213 1/3 2/3
1. Economic Yes No Yes
2. Political No No No
3.  Social Yes Yes Yes
The institutional context: 5/5 3/5 3/5
1. Rules and procedures set
for government operations Yes Yes No

and public officials

2. The financial resources the
government has to carry Yes Yes Yes
out its activities

3. The concurrent
responsibilities that the
government assumes for
development initiatives

4. Structures of formal
influence that affect how Yes Yes No
the public sector functions

5. Structures of informal

Yes No Yes

influence that affect how Yes No Yes

the public sector functions
The task network: 213 1/3 3/3
1.  Primary organizations Yes Yes Yes
2. Secondary organizations Yes No Yes
3. Supporting organizations No No Yes
Organizations: 3/4 2/4 2/4
1.  Structures Yes Yes No
2. Processes Yes No Yes
3. Resources Yes Yes Yes
4. Mana_gement styles of No No No

organizations

Human resources: 4/4 4/4 3/4
1.  Education Yes Yes Yes

2. Attracted to public sector
careers and the utilization
and retention of Yes Yes No
individuals as they pursue
such careers
3. Managerial talent Yes Yes Yes
4. tI?;‘r;‘;fnetss|0na| and technical Yes Yes Yes
Source: Authors’ elaboration based on ASF (2022), INAFED, (2022a), and Grindle &
Hilderbrand (1995).
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Table 4:

Conformity assessment of MIC databases with the practical criteria to

perform SNR. Unit of analysis: 212 municipalities of the federated state

of Veracruz, Mexico

Municipal Municipal Municipal
Criteria Performance Institutional Functignal
Consultative  Development Capacities
Guide (GDM)  Index (IDIM) Index (ICFM)
Maximizes the number of observations No* Yes Yes
Offers contiguous areas across the full No* Yes Yes
territory (complete contiguity)
Maximizes comparability with existing No* Yes Yes
studies
Maximizes boundary stability over time, Yes No** No***
facilitating longitudinal studies
Offers data availability, maximizing No**** Yes Yes

opportunities to “scale up” in the future

NOTES: * Due to the low participation of municipalities in the programs promoted by
INAFED. ** Published in 2015 with data collected in 2013 (period of municipal
governance 2010-2013), and in 2022 with data collected in 2019 (period of municipal
governance 2018-2021). *** Published in 2019 with data collected in 2016 (period of
municipal governance 2014-2017). **** The GDM does not offer a global or integrated
indicator but sub-indicators of mixed type (see section 2.4 for more details).

Source: Authors’ elaboration based on Harbers & Ingram(2019), INAFED (2022b), ASF

(2022), and UNDP (2019).

Table 5:

Municipal Institutional Capacity Metrics

Municipal Functional Capacity Index (ICFM)

Municipal Institutional Development Index (IDIM)

2016 2013 2019
State Average 0.2900 0.4024 0.5124
National average 0.374 0.4383 0.4546

Source: Authors’ elaboration based on ASF (2015, 2022) and UNDP (2019).
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Table 6:  Descriptive Statistics. 212 municipalities of the federated state of
Veracruz, Mexico
ICFM 2016 and IDIM 2019, 2013

ICFM_2016 Std. Error IDIM_2019  Std. Error IDIM_2013  Std. Error

Mean 0.2381116 0.00910605  0.5123953 0.00447095  0.4023547 0.00698088
95% Confidence Lower Bound 0.2201611 0.5035818 0.3885935
Interval for Mean Upper Bound 0.2560621 0.5212087 0.4161159
5% Trimmed Mean 0.2312493 0.5148195 0.4069530
Median 0.2265939 0.5177500 0.4159500
Variance 0.018 0.004 0.010
Std. Deviation 0.13258602 0.06509808 0.10164309
Minimum 0.00000 0.17310 0.07570
Maximum 0.71126 0.67010 0.63910
Range 0.71126 0.49700 0.56340
Interquartile Range 0.16893 0.07252 0.10278
Skewness 0.695 0.167 -0.982 0.167 -0.827 0.167
Kurtosis 10.097 0.333 30.887 0.333 10.350 0.333

Source: Authors’ elaboration based on UNDP (2019) and ASF (2015, 2022). Designed on
SPSS.
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Table 7:  Tests of Normality. Municipalities of the federated state of Veracruz,
Mexico. ICFM 2016 and Development Indicators 2015, 2016

Kolmogoro-Smirmova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
ICFM_2016 .062 211 .045 .961 211 <.001
PorPob_2015 .059 211 .069 .981 211 .006
CarProm_2015 .069 211 .016 .976 211 .001
IRS_2015 113 211 <001 .939 211 <001
CGINI_2015 .060 211 .064 .985 211 .022
Rdl_2015 .029 211 .200" .994 211 534
IdM_2015 .063 211 .039 977 211 .002
IDH_2015 .064 211 .036 .991 211 218
IE_2015 .068 211 .020 .988 211 .087
11_2015 .064 211 .035 .990 211 .136
IS_2015 .086 211 <.001 .952 211 <001
SDFRSU_2016 403 211 <001 322 211 <001
PGRSU_2016 .540 211 <001 243 211 <001
PPeO_2016 527 211 <001 278 211 <001
PTARMeO_2016 426 211 <001 406 211 <001
PDARMST_2016 .343 211 <001 672 211 <001
PGAPyS_2016 .504 211 <001 454 211 <001
PUM_2016 .504 211 <001 454 211 <001

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction.

Source: Authors’ elaboration based on UNDP (2019, s. f.), CONEVAL (2021, s. f.-a, s. f.-

b), CONAPO (2021), and INEGI (2017). Designed on SPSS.
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Table 8:  Tests of Normality. Municipalities of the federated state of Veracruz,
Mexico. IDIM 2019 and Development Indicators 2020

Kolmogorov-Smirnova Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
IDIM_2019 .084 190 .002 .942 190 <.001
PorPob_2020 .058 190 .200" 973 190 .001
CarProm_2020 .052 190  .200" .987 190 .082
IRS_2020 .109 190 <.001 919 190 <.001
CGINI_2020 .088 190 .001 923 190 <.001
Rdl_2020 .049 190 .200" .993 190 .550
1dM_2020 .064 190 .059 973 190 <.001
IDH_2020 .054 190 .200" .990 190 .196
IE_2020 .063 190 .067 .987 190 .075
11_2020 .047 190 .200" .992 190 .378
1S_2020 .106 190 <.001 941 190 <.001
SDFRSU_2020 .386 190 <.001 676 190 <.001
PGRSU_2020 541 190 <.001 .200 190 <.001
PPeO_2020 517 190 <.001 272 190 <.001
PTARMeO_2020 .353 190 <.001 435 190 <.001
PDARMST_2020 217 190 <.001 .829 190 <.001
PGAPyS_2020 .532 190 <.001 .332 190 <.001
PUM_2020 371 190 <.001 .632 190 <.001

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Source: Authors’ own elaboration based on ASF (2022), UNDP (s. f.), CONEVAL (2021,
s. f.-a, s. f.-b), CONAPO (2021), and INEGI (2022). Designed on SPSS.
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Table 9:  Summary of p between ICFM 2016, IDIM 2019 and Development
Indicators. Municipalities of the federated State of Veracruz, Mexico
Empirical behavior Theoretically expected behavior Hypothesis testing
Spearman's Sig. Null Alternative Significance Critical R
(2- N . hypothesis values . Result of the hypothesis testing
rho (p) tailed) hypothesis (Hi2) level 0 hypothesis
’ when:

Against

ICFM_2016:

PorPob_2015 -0.021 0.757 212 The null hypothesis is confirmed
CarProm_2015 0 0.999 212 The null hypothesis is confirmed
IRS_2015 -0.05 0.469 212 The null hypothesis is confirmed
CGINI_2015 139* 0.044 212 Alternate hypothesis accepted
RdI_2015 -0.124 0.072 211 The null hypothesis is confirmed
1dM_2015 0.127 0.066 212 The null hypothesis is confirmed
IDH_2015 0.074 0.284 212 The null hypothesis is confirmed
1S_2015 0.043 0.534 212 The null hypothesis is confirmed
11_2015 0.047 0.494 212 p=0 p#0 0.05 0.135 |p|>pc The null hypothesis is confirmed
IE_2015 0.101 0.143 212 The null hypothesis is confirmed
SDFRSU_2016 -0.01 0.888 212 The null hypothesis is confirmed
PGRSU_2016 147* 0.032 212 Alternate hypothesis accepted
PPeO_2016 .281** <001 212 Alternate hypothesis accepted
PTARMeO_2016 -0.03 0.665 212 The null hypothesis is confirmed
PDARMST_2016 011 011 212 The null hypothesis is confirmed
PGAPyS_2016 0.129 0.061 212 The null hypothesis is confirmed
PUM_2016 .159* 0.021 212 Alternate hypothesis accepted
against

IDIM_2019:

PorPob_2020 -441%* <001 212 Alternate hypothesis accepted
CarProm_2020 -.215%* 0.002 212 Alternate hypothesis accepted
IRS_2020 -.460** <001 212 Alternate hypothesis accepted
CGINI_2020 .167* 0.015 212 Alternate hypothesis accepted
Rdl_2020 -0.043 0.534 212 The null hypothesis is confirmed
1dM_2020 472%* <001 212 Alternate hypothesis accepted
IDH_2020 486** <.001 212 Alternate hypothesis accepted
IE_2020 458** <001 212 Alternate hypothesis accepted
11_2020 A485%* <001 212 p=0 p#0 0.05 0.135 |p|>pc  Alternate hypothesis accepted
1S_2020 409%* <001 212 Alternate hypothesis accepted
SDFRSU_2020 0.114 0.097 212 The null hypothesis is confirmed
PGRSU_2020 0.031 0.66 203 The null hypothesis is confirmed
PPeO_2020 .208** 0.002 212 Alternate hypothesis accepted
PTARMeO_2020 .317** <001 198 Alternate hypothesis accepted
PDARMST_2020 .183** 0.008 212 Alternate hypothesis accepted
PGAPyS_2020 137* 0.047 212 Alternate hypothesis accepted
PUM_2020 0.089 0.195 212 The null hypothesis is confirmed

*. Correlation is significant at the 0.05 level (2-tailed).

**_Correlation is significant at the 0.01 level (2-tailed).

Source: Authors’ elaboration based on Appendix 2a and 2b.
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Table 10: Summary of development indicator variables with significant
correlation with the 2016 ICFM and the 2019 IDIM. Municipalities of
the federated state of Veracruz, Mexico

2016 ICFM against:
+ Potabilization Plants in Operation 2016 (p = 0.281)
Urban Planning in the Municipality 2016 (p = 0.159)
Urban Solid Waste Management Programs 2016 (p = 0.147)
- Gini coefficient 2015 (p =0.139)
2019 IDIM against:
+ Human Development Index 2020 (p = 0.486)
Income Index 2020 (p = 0.485)
Marginalization index 2020 (p = 0.472)
Index of Social Backwardness 2020 (p = -0.460)
Education Index 2020 (p = 0.458)
Percentage of population in poverty 2020 (p = -0.441)
Health Index 2020 (p = 0.409)
Municipal Wastewater Treatment Plants in Operation 2020 (p = 0.317)
Average shortages 2020 (p = -0.215)
Potabilization Plants in Operation 2020 (p = 0.208)
Untreated Municipal Wastewater Discharge Points 2020 (p = 0.183)
2020 Gini coefficient (p = 0.167)
- Programs Oriented to the Sustainable Management of Drinking Water and
Sanitation Services 2020 (p = 0.137)
Source: Authors’ own elaboration based on Table 9.




