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ABSTRACT

This paper presents a set of coastal and marine governance indicators for the southern Mexican coast; this set of indicators was
developed as a part of the database, information and knowledge provision for the Regional and Marine Planning Process for
six -southern and central- Pacific coastal states (RMPP-SCP). The theoretical framework and methodological approach fol-
lowed the concepts developed by the Intergovernmental Oceanographic Commission (IOC-UNESCO). The following three
different spatial/administrative scales were used: regional, state and county levels. This paper mainly examined the county-
level results. A total of forty-six indicators were created, evaluated and used to define four compound indexes related with the
institutional, policy and legal arrangements; the adequacy of the management process; the information, knowledge and partici-
pation level and the mainstreaming of the planning proposals, finally, aggregating these four indexes one general governance
index for the region was proposed. We explored the internal consistency of the indicators by running several uncertainty analy-
ses that entailed evaluating the effect of the aggregation method, the weighted scheme and the exclusion of individual indica-
tors in the overall performance of the study region and its four dimensions (goals). The general governance index shows only
9% (5/53) of the total counties with a regular/medium governance level and 91% (48/53) with poor/bad governance level. An
interesting and expected finding was the observation of a significant correlation between the general governance index and the
governmental poverty level index. Using the governance results, the paper proposes several paths to implement the RMPP-
SCP actions at county or state level; identifies the key elements (i.e. indicators, objectives, goals) to work on them in order to
have more chances of success in implementing the program, and the critical variables (related to governance) that need to be
improved to maintain or improve the environmental quality of the region. The set of governance indicators could be applied to
other regions in the country for promoting integrated coastal and marine planning and management, but also could provide
practical benefits for the development of municipalities and states when using them as benchmarking strategies.
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RESUMO S
Concepg¢ado e avaliagdo de indicadores de governanga marinhos e costeiros para a regidao sul do México

Este trabalho apresenta um conjunto de indicadores de governanga costeiros e marinhos para a costa sul do México, este
conjunto de indicadores foi desenvolvido como parte da base de dados, informagdo e conhecimento para o Processo de Pla-
neamento Regional e Marinho em seis estados costeiros, meridionais e centrais, do Pacifico (RMPP-SCP). O referencial teo-
rico e a abordagem metodologica seguiram os conceitos desenvolvidos pela Comissdo Oceanogrdfica Intergovernamental
(COI-UNESCO). Utilizaram-se as trés escalas espaciais e administrativas seguintes: regional, estadual e municipal. Neste
trabalho examinaram-se, principalmente, os resultados a nivel municipal. No total, criaram-se, avaliaram-se e utilizaram-se
quarenta e seis indicadores para definir quatro indices compostos, relacionados com a) arranjos institucionais, politicos e
legais; b) com a adequagdo dos processos de gestdo,; c) com a informagdo, conhecimento e nivel de participa¢do, e d) com a
integragdo das propostas de planeamento. Finalmente, estes quatro indices foram agregados por forma a propor um indice
geral de governanga para a regido. A consisténcia interna dos indicadores foi testada através de varias andlises de incerteza,
o que implicou avaliar o efeito do método de agregagdo, o esquema ponderado e a exclusdo de indicadores individuais no
desempenho geral da regido de estudo e as suas quatro dimensées (metas). O indice geral de governanga revela que apenas
9% (5/53) do total de municipios apresentam um nivel de governanca regular / médio e que 91% (48/53) tém nivel de
governanga baixo / mau. Um resultado interessante, ainda que esperado, foi a observacdo de uma correlagdo significativa
entre o indice de governanga geral e o indice governamental do nivel de pobreza. Utilizando os resultados do indice de
governanga, propéem-se varias vias para implementar as ac¢ées RMPP-SCP a nivel municipal ou estadual, identifica os ele-
mentos-chave (ou seja, indicadores, objectivos, metas) que devem ser considerados para ter mais hipoteses de sucesso na
implementag¢do do programa, e distingue as varidveis criticas (relacionadas com a governanga) que precisam ser melhorados
para manter ou melhorar a qualidade ambiental da regido. O conjunto de indicadores de governanga podera ser aplicado a
outras regioes do pais para promover o planeamento e a gestdo costeira e marinha integrada, mas também pode fornecer
beneficios praticos para o desenvolvimento dos municipios e estados ao utiliza-los como estratégias de aferigao.

Palavras-chave: Indicadores de Governanga, Costeiros, Marinhos, Processo de Planeamento, México.

1. Introduction ment or monitoring (Marques ef al., 2013), regional sea
studies (van Tatenhove, 2013) and Large Marine Eco-
systems (LME) analysis (Sherman, 2013) require indi-
cators and reporting technics that reflect the state of the
environment, the impact of anthropogenic activities and
the performance of the proposed actions, plans and pro-
grams among other scientific tools and administrative
managerial instruments (Olsen, 2003; Belfiore et al.,
2003; Pomeroy et al., 2005; Arceo & Granados-Barba,

One of the seven critical issues defined in Rio+20 con-
ference summit was the importance of the world’s
oceans as a key resource for a sustainable future. In re-
gards to sustainable development goals, one of the con-
ference outcomes established “that progress towards the
achievement of the goals needs to be assessed and ac-
companied by targets and indicators, while taking into
account different national circumstances, capacities and
levels of development” (UN, 2012). 2010).

According to the Organization for Economic Co- The use of indicators in the coastal/marine arena goes
Operation and Development (OECD, 1993), an indica- back to the 90s with the frameworks providqd by GE-
tor can be defined as a parameter or a value derived ~SAMP (1995, 1996), Pacheco (1995), Garcia (1996),
from other parameters that provide information about a ~ Burbridge (1997), Olsen et al. (1997) and Vander-
phenomenon. The indicator has significance that ex- Mmeulen (1998), among others. These frameworks visu-
tends beyond the properties directly associated with the alize the use .of technical tools as a generalized process
parameter value. Indicators possess a synthetic meaning {0 3sSess environmental health and human development
and reduce the number of measurements required to trends in marine/coastal areas. Most recently, interna-
present a situation, simplify the process of communicat- tional indexes and indicatqrs, such as the Global Map of
ing with users and are developed for a specific purpose. ~Human Impact on Marine Ecosystems, the Ocean
Importantly, an indicator, as a piece of information, is a Health Index (Halpern, ez al., 2008, 2012) or the Global
part of a specific management process and can be com- Coastal Network (Malone ef al., 2014) have been de-
pared with the objectives of that management process ~ veloped.

(Bossel, 1999). In Mexico, the ministry of environment and natural re-
Integrated coastal and marine management plans sources (SEMARNAT) presents several coastal and
(Cicin-Sain & Knecht, 1998), coastal spatial planning marine indicators on the national level (SNIA-
(Kay & Alder, 2005), natural protected area establish- SEMARNAT), mostly focused on fisheries, oil process,
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tourism, coastal population growth and coral reef be-
havior, on a yearly basis. Additionally, several inte-
grated assessments and indicators have been developed
in the context of the Regional and Marine Planning
Processes of the country such as the Gulf of California,
Gulf of Mexico and Caribbean Sea, North Pacific and
Central and Southern Pacific (SEMARNAT, 2012) and
also in international projects on the marine spatial plan-
ning of large marine ecosystems (Diaz-de-Leon &
Diaz-Mondragon, 2013).

At the county level, Seingier et a/ (2010, 2011) created
a “sustainability capacity index” and a “coastal orienta-
tion” index to assess the state of all the coastal munici-
palities in the country, and Poncela et al (2012) evalu-
ated a modified human development index through the
analysis of local Agenda 21 results for several coastal
counties. In the context of climate change, a general
framework for the construction of indicators and indices
as well a proposed set of them were provided by the
National Integrated Coastal and Marine Management
Network (Azuz-Adeath et al., 2010 a, b), and for the
Caribbean area, some indicators were presented for the
National Program for Climate Change Adaptation in
Natural Protected Areas (March et al., 2011).

According to Ehler (2003), in the field of integrated
coastal management, coastal governance can be defined
as the structures and processes used to govern behavior,
both public and private, in the coastal area and the re-
sources and activities it contains. Additionally, from the
perspective of ecosystem-based management, the use of
governance concepts and practices is essential to struc-
ture interventions in large marine ecosystems and to
build agreements between parties (Duda & Sherman,
2002; Mahon et al, 2009; Diaz-de-Ledén & Diaz-
Mondragoén, 2013). Governance involves setting priori-
ties that may establish hierarchies of interests, but the
basis is recognition of what is excluded, as well as what
is given priority in certain situations, through public
participation and the involving of networks, stake-
holders and actors (Sutherland & Nichols, 2006; Hoef-
nagel et al., 2013). In these situations, governance indi-
cators may be the right tool to define baselines, evaluate
variables and data availability and, monitor processes
and achievements.

Coastal and marine governance play a key role in the
success of any integrated coastal/marine management
plan. Around the world, several coastal and marine in-
dicators that include some type of governance compo-
nent have been analyzed or applied; in Europe and
Northern Africa (Smeets & Weterings ,1999; Baan et
al., 2003; Sarda et al., 2005; Ernoul, 2010; House &
Phillips, 2012); in North and South America (Vander-
meulen, 1998; Fontalvo-Herazo et al., 2007); Day and
Dobbs (2013) in Australia and Cabral et al. (2013) and
Ye et al. (2014) in Asia, among many others. Incorpo-

rating elements of governance identified by Ehler
(2003), Belfiore et al. (2006) and Silva et al. (2011), the
definition of governance that guides this study includes
laws, policies, institutions and processes, working in an
articulate way towards the proposal, implementation
and monitoring of actions affecting social, economic
and natural capital in the marine and coastal spaces.

The main objective of this paper is to present and
analyses the performance of a set of 46 governance in-
dicators developed for the assessment of the baseline
conditions (characterization and diagnosis) in central
and southern Mexico’s Pacific states and coastal coun-
ties as a part of the technical work developed for the
Regional and Marine Planning Process (RMPP-CSP)
conducted and headed by the Mexican Ministry of
Natural Resources (SEMARNAT). Associated with the
RMPP-CSP goals, four compound indicators were built
to obtain a general or global governance index. In the
following section, a description of the study area and
the legal framework that supports the planning process
will be presented. In the methodology section, we pre-
sent the structure of the indicators and indexes proposed
and evaluated. Finally, we show the results obtained in
the assessment process for the coastal-marine govern-
ance level in 53 littoral counties and 6 coastal states.

1.1. Study Area and Legal Framework

The central and southern Mexican Pacific region com-
prises 6 coastal states with a terrestrial surface of
373,57Okm2, and 53 coastal counties (shown in paren-
theses for each state), Jalisco (5), Colima (3), Michoa-
can (3), Guerrero (13), Oaxaca (20) and Chiapas (9); a
marine component of 1,206,710 km® and a total coast
length of 2,077 km (see Fig 1).

The total population in the region is 24,339,584 inhabi-
tants (INEGI, 2010), which corresponds to 21.6% of the
national population. In terms of poverty levels (Estrada
et al, 2011), Jalisco and Colima have low levels,
Michoacén has a high level, and Guerrero, Oaxaca and
Chiapas, the 3 poorest states in Mexico, have very high
poverty levels.

The region contributes only 14% of the national Gross
Domestic Product (GDP). The main economic activities
are as follows: industry and commerce (Jalisco), tour-
ism (Guerrero, Oaxaca and Chiapas) and agriculture
(Michoacan and Jalisco), and three important ports are
located in Colima, Guerrero and Chiapas. In general,
the natural capital and biodiversity of the study area
could be considered one of the biggest in Mexico; the
highest numbers of several species in the country
(pteridophytes, gymnosperms, angiosperms, amphibi-
ous, reptiles, birds and mammals) are located in the re-
gion (SEMARNAT, 2014a); the largest densities of en-
demic species occurred in the study area (Koleff & So-
berén, 2008) and three of seven terrestrial ecoregions of
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Figure 1 - Study area. Mexico’s central and southern Pacific coastal states (gray) and coastal counties (light gray).

Figura 1 — Area de estudo. Estados do México central e sul na costa do Pacifico (cinzento) e municipios costeiros (cinzento

claro).

Mexico could be observed (INEGI-CONABIO-INE,
2008). Several recreational beaches recognized world-
wide are located in the area, including Costa Alegre
(Jalisco), Manzanillo (Colima), Acapulco and Zihua-
tanejo (Guerrero) and Huatulco bay (Oaxaca), but the
region is highly vulnerable to natural phenomena as
earthquakes, hurricanes and landslides (SEGOB, SMN).

From a legal and regulatory perspective, marine and
coastal areas of Mexico are extremely complex to man-
age given the diversity of sectoral policy instruments
that apply to them. The most important coordination
efforts have been taken from the bodies responsible for
environmental issues. Recently the National Policy for
Seas and Coast (CIMARES, 2012) and the Environ-
mental Policy for Oceans and Coast (SEMARNAT,
2006a) -both instruments defined as a public policies-
established the basis for the coastal management in
Mexico, but until now, the country does not have any
mandatory law created specifically for the coastal zone
and its management. In the absence of a coastal law or
legally defined integrated coastal zone management
guidelines, the government and the scientific commu-
nity have had to resort to the closest related existing in-
struments to assure coastal and marine sustainability, in
this case the spatial planning processes.

The legal basis for the development of any type of terri-
torial land use and planning in Mexico is established in
the General Law for the Ecological Equilibrium and
Environment Protection (LGEEPA, 1988). This law de-
fines four types of territorial planning processes: gen-

eral (for all the national territory), regional (developed
by one or more states), local (developed at the county
level) and marine (which includes the coastal zone).
Any spatial planning process in Mexico must have four
steps: characterization, diagnosis, prospective and pro-
posal.

The National Strategy for Land and Sea Planning in
Oceans and Coasts (SEMARNAT, 2006b) presented a
framework for the development of the marine and
coastal planning in different regions of Mexico includ-
ing the Gulf of California, the Gulf of Mexico and the
Caribbean Sea, the Northern Pacific and the Central and
Southern Pacific. In all these processes, the central gov-
ernment developed the programs in collaboration with
the coastal states and municipalities with strong public
participation. At present, the first two programs men-
tioned are officially decreed and published in the Offi-
cial Journal of the Federation and the last two are still in
process of formulation.

The RMPP-SCP will be a regulatory instrument that
will provide:

a) Regional coordination (6 coastal states), understand-
ing and agreement about issues that should be ad-
dressed;

b) Enhanced coordination among Federal, State, Mu-
nicipalities, participatory bodies, and stakeholders
on ocean and coastal issues;

¢) An instrument to guide and coordinate the Federal,
State and County actions in the region;
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d) A participatory arena for acquiring and sharing data
and information to help avoid and reduce conflicts.

2. Methodology

The Regional and Marine Planning Process for the
Southern and Central Pacific coastal states in Mexico
(RMPP-SCP) uses the following four types of descrip-
tive indicators: a) ecological, b) social, ¢) economic and
d) governance in the evaluation process of the baseline
of the study area using administrative limits at three
resolution scales, regional, state and county.

The set of governance indicators presented in this paper
was developed as a part of the database, information
and knowledge delivery for the RMPP-SCP. All of the
indicators and compound indices were mapped in a
geographic information system (GIS) to show the pre-
liminary results in public and sectorial participation fo-
rums before the integration of the final document. This
section is focused only on the methodological process
followed in the construction and evaluation of the gov-
ernance indicators; includes the followed conceptual
framework, information about the used data, the vari-
ables evaluation procedures, the aggregation and visu-
alization methods, a general description of the proposed
governance indicators and information about the inter-
nal consistency tests. Figure 2 shows the general steps
scheme on the governance indicators structure.

The study region presents insufficiencies in coastal and
marine technical information and data availability in
comparison with other regions in the country. This fact
imposed practical restrictions on the conceptualization,
development and assessment of the indicators. Consid-
ering these restrictions, some general principles used in
the definition of the governance indicators were as fol-
lows:

a) Ability to represent the goal and objective for which
the indicator was developed in the context of the re-
gional and marine planning process.

b) Availability of official information at county level.

c) Potential for monitoring through time and sensitivity
to reflect changes in the governance status.

We must note that during the data acquisition process,
political elections were taking place in several states,
and some official web pages were not available due to
legal regulations, limiting the availability of public in-
formation. In these cases, the information and data
came directly from the environmental ministry.

Additionally, without any other similar studies working
from the municipal to the regional scale, related to ma-
rine or coastal governance issues, the performance of
the indicators were indirectly contrasted with the offi-
cial poverty indicators (Estrada et al., 2011), which in-
clude health, income, services and educational variables

Figure 2 - General scheme of the Regional and Marine Planning Process. The types of indicators used in the characterization
and diagnosis stages are presented with especial focus on governance indicators.

Figura 2 — Esquema geral do Processo de Planeamento Regional e Marinho. Os tipos de indicadores utilizados nas fases de
caracteriza¢do e diagnostico sdao apresentados com um enfoque especial nos indicadores de governanga.
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under the assumption that higher governance level
means better living conditions. Several variables used
to build the poverty indicators (Estrada et al., 2011) in-
clude elements related with adapted spaces such as cit-
ies (e.g. towns with less than 5000 inhabitants), energy
and clean water networks (e.g. inhabitants without ac-
cess to electricity or clean water), and sewage systems
(e.g. inhabitants without sewage systems). Furthermore,
in order to examine whether the general governance in-
dex or its components related to broader measures of
coastal and marine health and sustainability, some
comparisons with the rate of vegetation loss, mangrove
extension, soil degradation and fisheries status were
performed for the study region at state level.

2.1. Conceptual framework

Several frameworks and guidelines of relevance to inte-
grated coastal zone management have been proposed;
the chapter 17 of “Agenda 21” (UN, 1992), the OECD
integrated policies for coastal zone management
(OECD, 1993), the World Bank guidelines for inte-
grated coastal zone management (Post & Lundin,
1996), the European code of conduct for coastal zones
(EU, 1999), the integrated marine and coastal area
management guidelines (CBD, 2004) among others (see
Belfiore et al., 2003; 2006).

This study follows the conceptual framework and
methodology proposed by the Intergovernmental
Oceanographic Commission (IOC-UNESCO) originally
established for measuring the progress and outcomes of
Integrated Coastal and Ocean Management (Belfiore et
al., 2006), but in this research, adapted for a planning
process in the Mexican context (e.g. Governmental lev-
els; administrative jurisdictions; legal, regulatory and
normative frameworks; participatory bodies and official
committees) specifically to obtain governance baseline
information as an input for the RMPP-SCP. The use of
this framework was defined directly by the Mexican
Ministry of Environment.

According to Bossel (1999) indicator sets about a given
system are determined by two distinct requirements: (1)
they have to provide vital information providing a pic-
ture about the current state and corresponding viability
of that system; and (2) they have to provide sufficient
information about the system’s contribution to the per-
formance of other systems that depend on them. This
study describe only the baseline or current governance
state for the southern and central Pacific Mexican coast
as an input for their regional and marine planning proc-
ess.

Four goals and fourteen objectives were proposed in
this study to build forty-six governance indicators. For
every coastal county in the region the indicator’s vari-
ables were measured, grouped by objective, then by
goal and finally aggregated to form the general govern-

ance index for the study region. All variables, indicators
and indices obtained in each municipality were stan-
dardized so that the scores were between 0 and 1, where
0 corresponded to the worst conditions and 1 to the
highest standards of governance. With all values rang-
ing from 0 to 1, a qualitative scale was proposed: “low
governance level” (values between 0 to 0.3333), “me-
dium governance level” (values between 0.3334 to
0.6666) and “high governance level” (values between
0.6667 and 1). Table I shows the goals, objectives and
number of indicators used in this research.

2.2. Database, evaluation, aggregation and visualiza-
tion techniques

The main sources of information and data for the
evaluation of the governance indicators were official
public sources at the national (federal) level, from the
official state and county web pages (if they exist) and
through official journals of the federation, states and
counties in which the laws and regulations were pub-
lished.

When working with governance, some variables need to
be evaluated in a qualitative way. In this study we used
the following types of variables:

a) Dichotomous variables. These variables need to be
evaluated by selecting between two alternatives like
Yes/No or Exist /Not Exist, etc.

b) Qualitative variables. The options for this type of
variable are wider than in dichotomous variables,
but the elements under assessment remain qualita-
tive, like Good/Regular/Bad or Started/In Develop-
ment/Finished, etc.

¢) Quantitative variables. These variables use integer
numbers (discrete variables), fractional numbers
(continuum variables), percentages, ratios, etc.

The following symbols will be used in the indicators
tables: “Y/N” for dichotomous variables, “QV” for
qualitative variables and “#” for quantitative variables.

In the indicator-building process, the dichotomous vari-
ables take the value of 1 or 0; the possible values for
qualitative variables are 0, 1/4, 2/4, 3/4 or 4/4, and the
direct scores obtained from quantitative variables were
standardize between 0 and 1 based on the following
formula: standardized variable=(original variable—
minimum value) / (maximum value-minimum value).

In the aggregation process (Nardo ef al., 2005; OECD,
2008), every group of indicators (grouped according to
the corresponding goal) was averaged over all counties
with the same weight for each indicator (linear aggrega-
tion), and the general governance index was calculated
as the mean of the four values associated with each
goal. The indicators were developed with a “posi-
tive”vision, which means that high values of the indica-
tors are associated with better conditions. When several
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Table I — Summary of governance goals, objectives and total number of indicators defined for the RMPP-CSP.

Tabela I — Resumo das metas de governanga, objectivos e numero total de indicadores definidos para o RMPP-CSP.

Number of Indi-
Goal Objectives cators for each
objective
1.1 Ensuring the coordination and coherence of administrative actors and policies 4
. L Engurmg adgquate 1.2 Existence of adequate legislation and regulation 1
institutional, policy and
legal arrangements 1.3 Existence of environmental assessment procedures 4
1.4 Existence of conflict-solving and law enforcement mechanisms 4
2.1 Managing coastal and marine issues through adequate planning instruments 4
2. Ensuring adequate 3 3 mplementing and enforcing the actions derived from the planning instruments 4
management processes . L . L
and implementation 2.3 Routinely monitoring and evaluating the planning instruments outcomes 4
2.4 Supporting economic and administrative structures 2
3.1 Ensuring the use of scientific and technical information for decision-making 3
_3 - Enhancing informa- 3 5 Ensuring sustained support from engaged stakeholders 4
tion, knowledge, aware- ) o .
ness and participation 3.3 Ensuring Non-Governmental Organizations (NGO's) involvement 1
3.4 Ensuring adequate capacitation for the personnel involved 4
4. Mainstreaming the ~ 4.1 Enabling and support the planning process through environmentally-friendly 3
proposals and the eco-  technology
nomic instruments 4.2 Incorporating economic instruments into coastal and marine management 4

years of information were available, and the informa-
tion provided by the accumulation of values was more
appropriate to establish the current conditions, the indi-
cators use the aggregated value of the time series. To
visualize the results, a GIS system was developed, and
the indicators values and qualitative governance levels
were mapped for each one of the indicators and goals at
county scale (see supporting information SI.2 to SL.5).

2.3. Governance indicators

The set of governance indicators proposed in this study
can be understood as a series of elements that determine
the state of the region under analysis before implement-
ing the spatial planning program (RMPP-SCP). These
indicators establish the baseline for monitoring future
efforts and should be understood according to the clas-
sification of Ehler (2003) as input-based rather than
outcome-based indicators. Besides the framework used
(Belfiore et al., 2006), recently other studies have pro-
posed similar indicator measurements systems (Garces
et al.,2013; Schernewski et al., 2014; Ye et al., 2014).

Table II presents the set of indicators developed and
measured for each goal: goal 1 — “Ensuring adequate
institutional, policy and legal arrangements”; goal 2 —
“Ensuring adequate management processes and imple-
mentation”; goal 3 — “Enhancing information, knowl-
edge, awareness and participation”; goal 4 — “Main-
streaming the ordinance proposals and economic in-
struments”.

To “Ensuring adequate institutional, policy and legal
arrangements” for the RMPP-SCP, this study proposed
13 indicators related with: the legal support at regional
and county level; existence of institutional elements like
official networks and governmental commissions; plan-
ning instruments and law enforcement mechanisms. To
clarify the logic behind the inclusion of some indicators
an example is presented.

In order to attain the goal 1, four objectives were pro-
posed (see Table I); looking at the objective 1.3 “Exis-
tence of environmental impact assessment procedures”,
four indicators were measured (see Table II), one of
them has a direct meaning “projects authorized through
Environmental Impact Assessment” (1.3.2), the other
three can be seen as a complementary tools; specifically
the indicator “county surface with mangrove” (1.3.3) is
related with objective 1.3 because mangrove is a federal
protected species and any kind of development is pro-
hibited in these areas.

The goal 2 “Ensuring adequate management processes
and implementation” in the RMPP-SCP has been char-
acterized by the evaluation of 14 proposed indicators
(see Table II). Some indicators are related with devel-
opment and planning programs at county and state
level; existence of protected areas; availability of in-
formation and monitoring elements and local economic
instruments for the implementation stage, such as indi-
cator “existence of county income law” (2.4.1) which
provides information on the formal mechanism through
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Table II — The RMPP-CSP core indicator set: 4 goals, 14 objectives and 46 governance indicators.

Tabela II — Conjunto de indicadores para o RMPP-CSP: 4 metas, 14 objectivos e 46 indicadores de governancga.

Goal

Objective

Indicator number, name and valuation method in parenthesis
(QV=Qualitative Variable; #=Quantitative Variable; Y/N=Dichotomous Variable)

1.- Ensuring adequate institutional, policy and legal ar-

rangements

1.1

1.1.1 County participation in local ecological planning process (QV)
1.1.2 County participation in regional planning process (QV)

1.1.3 Existence of relevant county commissions (e.g. ecology, territorial planning, water manage-
ment, forestry, beaches management) (#)

1.1.4 County participation in relevant associations or networks (e.g. coastal counties association,
network for counties with ports) (Y/N)

1.2

1.2.1 Relevant county legislation and regulations (e.g. territorial planning, environmental) (#)

1.3

1.3.1 Existence of country regulations for wastewaters (Y/N)
1.3.2 Projects authorized trough Environmental Impact Assessment (#)
1.3.3 County surface with mangrove (as a protected species) (#)

1.3.4 Bacteriological quality in county beaches and certificated beaches (#)

1.4

1.4.1 Local land use planning process stage (i.e. without, started, technically finished, legally ap-
proved) (QV)

1.4.2 Regional planning process stage (i.e. without, started, technically finished, legally approved)
QV)

1.4.3 PROFEPA (Mexico’s Environmental Protection Agency) regular visits (#)

1.4.4 PROFEPA (Mexico’s Environmental Protection Agency) specific inspections (#)

2.- Ensuring adequate management processes and

implementation

2.1

2.1.1 Existence of county development plans (Y/N)
2.1.2 Existence of local land use plans (legally approved) (Y/N)
2.1.3 Existence of regional land use plans (legally approved) (Y/N)

2.1.4 County surface under federal protection (#)

2.2

2.2.1 Volume of wastewater treated in the county (#)

2.2.2 Existence of "clean beaches" committees (Y/N)

2.2.3 Existence of certified beaches (as a regulatory instrument) (Y/N)

2.2.4 Existence of RAMSAR sites in the county (as a regulatory instrument) (Y/N)
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2.3.1 Existence of public GIS systems with county level information (Y/N)
2.3.2 Existence of certified beaches (as a monitoring element) (Y/N)
2.3.3 Existence of RAMSAR sites in the county (as a monitoring instrument) (Y/N)

2.3.4 County surface under federal protection (as a monitoring instrument) (Y/N)

2.4

2.4.1 Existence of county income law (potential to support managerial economic and administrative
structures in the county) (Y/N)

2.4.2 County expenditure per capita per county surface (potential to support managerial economic
and administrative structures in the county) (#)

3.- Enhancing information,

knowledge, awareness and

participation

3.1

3.1.1 Universities and research centers in the county -marine related- as a scientific and technical
providers (#)

3.1.2 Research centers for fisheries in the county as a scientific and technical providers (#)
3.1.3 Existence of risk plans for the county (Y/N)
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3.2.1 Members of the council for sustainable development in the county (#)
3.2.2 Existence of relevant councils and commissions in the county administration (Y/N)
3.2.3 Existence of official web page in the county (operating) (Y/N)

3.2.4 Potential for public information access (#)
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3.3.1 Registered environmental related ONG's in the county (#)
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3.4.1 Education commission in the county administration (#)

3.4.2 Universities and research centers in the county -marine related- as a potential capacity building

3.4 bodies (#)

3.4.3 Research centers for fisheries in the county as a potential capacity building bodies (#)

3.4.4 Existence of prevention of risk programs in the county (Y/N)

4.1.1 Number of Eolic power plants in the county (#)
4.1 4.1.2 Number of hydroelectric power plants in the county (#)

4.1.3 Beneficiaries from the energy saving program in aquaculture in the county (#)

4.2

4.- Mainstreaming the
proposals and the eco-
nomic instruments

4.2.1 Payments from ecological services in the county (#)
4.2.2 Beneficiaries from social programs (poverty eradication) in the county (#)
4.2.3 Payments associated with coastal zone concessions in the county (#)

4.2.4 Economic resources from the National Disasters Found applied in the county (#)

which financial resources could be applied to the
RMPP-SCP at county level.

The goal 3 “Enhancing information, knowledge, aware-
ness and participation”, has been evaluated using 12
indicators (see Table II) associated with the academic

and research capacities in the region; NGO’s presence;
participatory bodies and access to public information.

The most challenging goal in the indicator’s construc-
tion process was “Mainstreaming the planning propos-
als and economic instruments” since the original
framework (Belfiore et al., 2006) has been developed
for the assessment of operating Integrated Coastal Area
Management plans. In the present study the indicators
were used for the assessment of the baseline conditions
(characterization and diagnosis) for the RMPP-SCP.

The goal 4 in this paper includes only two of the three
objectives proposed originally by Belfiore et al. (2006),
which were associated with the existence of environ-
mentally-friendly technology and the incorporation of
economic instruments into coastal and marine manage-
ment. For this goal, 7 indicators were measured, 2 of
them related with the operation of environmentally-
friendly technology in the region and the rest of them
have to do with economic programs currently running.

It is important to note that some indicators could be
perceived as redundant, such as the use of "research
centers for fisheries in the county". This indicator was
used in the goal "Ensuring the use of scientific and
technical information for decision-making" because we
considered the research centers a natural technical in-
formation source, but we also use the same variable as a
potential capacitating provider in the goal "Ensuring
adequate capacitating for the personnel involved". In
the future, these types of indicators need to be rede-
fined. For example, at some point, the spatial planning
program will be in its implementation phase and then
we could not only measure the capacitating potential of
the research centers but also have the opportunity to

monitor the number of taught courses, the number of
students by cohort or the number of graduates.

The detailed explanation of each indicator and the ra-
tionale behind its selection and construction, can be
seen in Supporting Information SI.I.

2.4. Indicator’s scale sensitivity and internal consis-
tency

Many environmental problems are characterized by
complex and dynamic interdependencies across scales
and levels (Termeer & Dewulf, 2014). The concept of
scale as a basis for scale-sensitive governance was re-
cently reviewed in theoretical form by Padt & Arts
(2014) and in a practical manner by Schraad-Tischler
(2014). In the field of environmental governance, tradi-
tionally two scales are used, spatial and temporal, but
Cash et al. (2006) made an important contribution by
identifying specific governance scales incorporating
jurisdictional or administrative, institutional, manage-
ment, knowledge and social networks and also outlining
an interactions typology that includes cross-level, cross-
scale, multilevel and multiscale interactions.

In this study, we followed the theoretical framework
proposed by the Intergovernmental Oceanographic
Commission (IOC-UNESCO), assuming that its quality
has been tested and proven at the international, regional
and national level (Belfiore et al., 2003; Belfiore et al.,
2006; Souto, 2014). To assess the overall quality of the
compound indicators or indexes proposed in this study,
we analyzed the soundness of the procedures used in its
construction by considering different weight and aggre-
gation methods, modeling data error and excluding sev-
eral indicators. The data standardization procedure Min-
Max (0-1) was adopted as a political and technical deci-
sion at the launch of the study, and no further tests were
performed.

Following Nardo et al. (2005), OECD (2008) and Char-
ron (2010), we performed a sensitivity and uncertainty
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analysis to gauge the robustness and internal consis-
tency of the composite indicators obtained. Two aggre-
gation methods were tested, linear and geometric, as
were two weighting schemes, equal weights and
weights according the results of factor and principal
component analysis and several tests on data exclusion
using the 14 groups of indicators were performed.

3. Results

3.1. Efficiency and robustness of the indicators

As a first-order outcome, the proposed set of indicators,
compound indexes and general governance index for
the Mexico’s Southern and Central Pacific planning
processes has been very suitable in the characterization
and diagnostic stages. The model provides valuable in-
formation about the governance’s baseline and could be
useful for monitoring the progress of the RMPP-SCP
program during and after its implementation.

Indicators that can be used to map institutional, mana-
gerial, participatory and mainstreaming elements re-
lated to the RMPP-SCP have been defined at the
county, state and regional levels through four analysis
dimensions (goals) and fourteen indicator groups (ob-
jectives). In this way, the model could be useful in
comparing sub-national and regional behavior.

Several test cases were performed to check the internal
consistency of the indicator set. In all tested cases, the
general governance index for the region remained at the
same low qualitative level. We explore different aggre-
gation and weighting schemes which include equal
weighting, linear (LIN), geometric (GEO) and weight-
ing according with factor analysis and principal compo-
nent results (PCA); also we test the effect of exclusion
one objective at time. The average relative error for all
the tested cases was 7.7% (see Supporting Information
SI.1). Using these results we adopt the linear aggrega-
tion method to build the general governance index and
the compound indicators (for goals and objectives).

The greater difference between aggregation and weight-
ing methods occurred when we used geometric aggre-
gation with the equal-weight scheme. The highest sensi-
tivity to data exclusion occurred when we removed the
indicators related to the existence of a county income
law and county expenditure per capita per county sur-
face area. The lowest sensitivity to data exclusion ap-
peared with the exclusion of indicators which describe
the existence of universities, research centers (marine-
related), research centers in fisheries and risk plans in
the county (see Supporting Information SLII).

3.2. Region-specific outputs

The region under analysis comprises 6 coastal states
and 53 littoral counties. After the assessment of 46 gov-
ernance indicators in each municipality, the results
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show a very low general governance level 0.1997 (0 to
1 scale). Only five counties present “medium” govern-
ance level in the general index.

Considering all the municipalities scores, the best con-
ditions of governance are associated with goal 1 “En-
suring adequate institutional, policy and legal arrange-
ments” (G=0.2649). To this goal, the most favorable
conditions of governance are observed in objective 1.3
“Existence of environmental impact assessment proce-
dures” (G=0.4233) wherein the indicator 1.3.2 “Projects
authorized trough Environmental Impact Assessment”
shows the highest score (G=0.8859), for this indicator
50 counties can be qualified with high levels of govern-
ance, reinforcing the fact that EIA is a well-established
regulatory instrument in Mexico.

Looking at each goal, the lowest value of governance
was obtained in goal 4 “Mainstreaming the ordinance
proposals and the economic instruments” (G=0.1617),
for which only one county presented medium qualifica-
tions; the rest of them presented low levels. For this
goal, the lowest score comes from objective 4.1 “Ena-
bling and support the planning process through envi-
ronmental-friendly technology” (G=0.0377) in which
the worst evaluated indicator was the “number of Eolic
plants in the county” (G=0.0189). Only for goal 3, “En-
hancing information, knowledge, awareness and par-
ticipation” two municipalities present “high” values of
governance, but the general average was (G=0.1708).

Figure 3 and supporting information SI.6, displays the
behavior of general governance index, which shows the
aggregate information of the four goals for every
county in the study region.

The individual behavior of each county can be seen in
Table III and supporting information SI.7. Only Man-
zanillo, in Colima state, presents values greater than
0.3333 for all the goals, which means that in general
this county presents medium to high level of govern-
ance.

According with Charron et al. (2010) there is a general
acceptance among scholars and policy-makers as to the
crucial role of government institutions for the welfare
of its citizens and also, good governance is seen as a
necessary requirement for countries to foster economic
development (Rothstein & Teorell, 2008) and environ-
mental sustainability (Welsch, 2004; Morse, 2006). In
this respect, by way of a comparative analysis, we used
official information about the poverty level at county
scale (Estrada ef al., 2011) to search for a relationship
with the general governance index obtained by averag-
ing the results for the four goals in each county. A sig-
nificant, direct linear relationship (r=0.65) was found
between the poverty level and the governance stage,
indicating that better conditions in the county (low pov-
erty) are associated with high levels of governance and
vice versa (see Figure 4).
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Figure 3 — Governance indicator performance for each goal, using all the coastal counties in the study region.

Figura 3 — Desempenho do indicador de governanca para cada meta, usando todos os municipios costeiros na
regido de estudo.

Figure 4 — Comparison between the global governance and poverty level for all the coastal counties in the study
region.

Figura 4 — Comparagdo entre a governanca global e o nivel de pobreza para todos os municipios costeiros na
regido de estudo.
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Table III — Summary of governance indicators assessment for the study region (0=lowest to 1=highest governance score).

Tabela III — Resumo da avaliagdo dos indicadores de governanca para a regido de estudo (0=menor a 1=maior pontuagdo de
governagdo).

State County Goal 1 Goal 2 Goal 3 Goal 4 General
Puerto Vallarta 0.3853 0.5211 0.3731 0.2165 0.3740
Cabo Corrientes 0.4005 0.3122 0.1948 0.1940 0.2754
Jalisco Tomatlan 0.4642 0.3619 0.2353 0.1573 0.3047
La Huerta 0.3654 0.2430 0.1910 0.1463 0.2364
Cihuatlan 0.4928 0.2211 0.3850 0.0753 0.2935
Manzanillo 0.3891 0.3681 0.7136 0.3708 0.4604
Colima Armeria 0.4164 0.3239 0.4956 0.2309 0.3667
Tecoman 0.3930 0.1638 0.4174 0.2401 0.3036
Coahuayana 0.2844 0.1994 0.0130 0.0557 0.1381
Michoacan Aquila 0.3208 0.2325 0.1000 0.1244 0.1944
Lazaro Cérdenas 0.5590 0.3675 0.2430 0.1895 0.3398
La Unién de Isidoro Montes 0.1620 0.0227 0.0433 0.3193 0.1368
Zihuatanejo de Azueta 0.3977 0.3739 0.3035 0.0644 0.2849
Petatlan 0.2165 0.1051 0.0312 0.1094 0.1155
Técpan de Galeana 0.2349 0.0966 0.2260 0.1411 0.1746
Coyuca de Benitez 0.2830 0.2202 0.2816 0.2525 0.2593
Acapulco de Juarez 0.3100 0.2826 0.7208 0.0992 0.3532
Guerrero Benito Juarez 0.2477 0.0692 0.0372 0.1491 0.1258
San Marcos 0.2115 0.1455 0.3249 0.1751 0.2142
Florencio Villarreal 0.1938 0.0918 0.2611 0.2045 0.1878
Copala 0.1642 0.0752 0.0251 0.1682 0.1082
Cuajinicuilapa 0.2431 0.1860 0.2580 0.1469 0.285
Marquelia 0.1562 0.1732 0.2750 0.1318 0.1840
Juchitan 0.1350 0.0212 0.2810 0.1402 0.1443
QOaxaca Juchitan de Zaragoza 0.2165 0.0721 0.2555 0.2402 0.1961
San Dionisio del Mar 0.1672 0.0741 0.1111 0.1768 0.1323
San Francisco del Mar 0.1910 0.0680 0.0000 0.1868 0.1115
Santo Domingo Tehuantepec 0.2057 0.1317 0.0000 0.1007 0.1095
Santiago Pinotepa Nacional 0.1660 0.1346 0.0000 0.0831 0.0959
Santiago Jamiltepec 0.1603 0.853 0.0000 0.1363 0.0955
Santo Domingo Armenta 0.1474 0.0982 0.0000 0.1938 0.1098
Salina Cruz 0.2995 0.2912 0.4236 0.0294 0.2609
Santiago Tapextla 0.1583 0.2318 0.0000 0.1185 0.1271
San Mateo del Mar 0.1303 0.0852 0.0000 0.1809 0.0991
Santa Maria Huazolotitlan 0.1834 0.1011 0.0000 0.1603 0.1112
Villa de Tututepec de Melchor Ocampo 0.2582 0.0255 0.2733 0.1400 0.1743
San Pedro Huamelula 0.2780 0.0838 0.0000 0.1398 0.1254
San Miguel del Puerto 0.2121 0.0956 0.0000 0.1740 0.1204
Santiago Astata 0.2200 0.1133 0.0000 0.1270 0.1151
San Pedro Mixtepec — Distr. 22 0.2211 0.1573 0.1111 0.0730 0.1406
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Santa Maria Huatulco 0.2738 0.5277 0.3409 0.0688 0.3028
Santa Maria Colotepec 0.2262 0.1576 0.0000 0.1187 0.1256
Santa Maria Tonameca 0.2542 0.0889 0.0000 0.1695 0.1281
San Pedro Pochutla 0.2002 0.1543 0.1111 0.1358 0.1504
Tonala 0.4315 0.2943 0.1715 0.2513 0.2871
Pijijiapan 0.3699 0.2548 0.0000 0.1826 0.2018
Mapastepec 0.2366 0.2098 0.0000 0.1728 0.1548
Acapetahua 0.2567 0.2908 0.0000 0.1821 0.1824
Chiapas  Villa Comaltitlan 0.2056 0.2745 0.1910 0.1856 0.2142
Huixtla 0.2653 0.3225 0.1867 0.1403 0.2287
Tapachula 0.2567 0.2033 0.2632 0.2798 0.2507
Mazatan 0.2304 0.3994 0.1820 0.1803 0.2480
Suchiate 0.1900 0.1701 0.0000 0.1419 0.1255

Due to lack of information for the region, it was diffi-
cult to examine whether the general governance index
or its components related to broad measures of coastal
and marine health and sustainability. To address this
problem, some variables were used to define the envi-
ronmental quality of the region: the rate of natural vege-
tation loss (1993 to 2011), soil degradation (2002 to
2010), mangrove areas (CONABIO, 2009), fisheries
and aquaculture status (CONAPESCA, 2013) and bac-
teriological quality of the coastal waters (SEMARNAT,
2014b).

The highest value of the general governance index is
given in the state of Colima; this state presents the larg-
est fisheries catch and the second major mangrove den-
sity in the littoral zone on the region. The second state
with the highest governance index is Jalisco in which
the highest rate of soil conservation is presented. The
lowest rate of natural vegetation conservation occurs in
Oaxaca which is the state with the lower governance
score. In the case of Michoacan, a state with “low gov-
ernance level”, the worst environmental conditions are
present. The relationships between governance level
and environmental quality for all the states in the region
can be observed as supporting information (SI.8).

Analyzing the state level behavior (Figure 5), Jalisco
and Colima, the northern states in the region, present
the highest values of governance (G=0.2968 and
G=0.3769 respectively). The counties with the highest
governance values are Puerto Vallarta in Jalisco and
Manzanillo in Colima. The first is a tourist port while
the second, in addition to tourism presents important
fisheries. The lowest governance values can be found in
Oaxaca and Guerrero (G=0.1416 and G=0.1921 respec-
tively). In these states, Copala in Guerrero and Santiago
Jamiltepec in Oaxaca were ranked with the lowest gov-
ernance scores.

With exception of the State of Chiapas, in all other
states in the region the highest governance values occur
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in municipalities with tourist or commercial ports;
Puerto Vallarta in Jalisco, Manzanillo in Colima, Laz-
aro Cardenas in Michoacan, Acapulco in Guerrero and
Santa Maria Huatulco in Oaxaca, showing a clear rela-
tionship between economic development and govern-
ance. The natural vegetation conservation for these
counties is almost the same that the observed average
for the region and the soil degradation was 8% below
the regional mean.

The top 10% of counties with better governance condi-
tions occur in Jalisco (2), Colima (2), Michoacan (1)
and Guerrero (1). The bottom 10% of counties with
poorest governance conditions takes place in Guerrero
(1) and Oaxaca (5). Figure 6 displays the general results
at county level

3.3. Elements for planning practice towards local to
regional sustainability

How can the governance indicators improve the deploy-
ing strategies process for the RMPP-SCP? To answer
this question we need to be clear about one of the most
complex element in the decision-making process: if the
success of the RMPP-SCP implementation depends on
the governance level, is imperious improve its actual
level, but with limited resources (money, time, capaci-
ties) the decision-maker need to choose between start
the instrumentation process in the more or in the less
developed places. In this sense, the indicators presented
in this paper may be useful to allow analyzing critical
planning paths, working from different scales (county,
state and region) and using information from indicators,
RMPP-SCP planning objectives and goals.

If we use the indicator results starting with the worst
governance conditions, Oaxaca can be identified as the
state with the lowest governance level in the region
(G=0.1416). Inside Oaxaca, the minimum governance
score was observed in the municipality of Santiago
Jamiltepec (G=0.0955) in which the major problem was
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Figure 5 — Governance indicator performance by goal, for each coastal state in the study region.

Figura 5 — Desempenho do indicador de governanga por meta, para cada estado costeiro na regido de estudo.

detected in the goal 3 “Enhancing information, knowl-
edge, awareness and participation”; all the indicators
associated with this goal presented the lowest values.
Of the 12 indicators defined within this goal, at least 3
or 4 can be assisted with the RMPP-SCP program to
improve the governance of the municipality (e.g. the
development of risk plans and risk prevention programs
for the county, promoting linking actions with universi-
ties and research centers, supporting actions from
NGO'’s in the county).

In the other hand, if we apply the results to the top rated
states, counties and attributes to maintain its general
quality, the general governance index show Colima as
the best evaluated state (G=0.3769) in order to improve
its “medium” governance level, the RMPP-SCP pro-
gram needs to work in goal 4 (the lowest dimension’s
score for Colima), by example proposing Eolic farms
areas in the state (the lowest scored indicator for the
goal 4) or more specifically in Tecoman county, be-
cause is the last scored municipality in Colima.

Another approach for the use of governance indicators
in the RMPP-SCP could be based in the environmental
quality of the region. Using this approach a similar
paradigm appears; the efforts and actions need starting
in counties or states with good environmental quality or
in places with degraded environment? Choosing any of
the two options imply that the authorities need to define
if they start to work with states or counties with high or
low governance.

For the study region, in the best-case scenario path (i.e.
good environmental quality and high governance level),

14

the actions of the RMPP-SCP need to start in Chiapas
(best environmental quality) and within Chiapas in
Tonala municipality (highest general governance index
G=0.2871).

The best governance score in Tonala occurs in the goal
1 “Ensuring adequate institutional, policy and legal ar-
rangements” inside this dimension two indicators re-
lated to ecological and land use planning process pre-
sented the best evaluation, under these conditions is
highly likely that the RMPP-SCP be successful by fol-
lowing this path. Following the worst-case scenario
path (i.e. bad environmental quality and low govern-
ance level), the RMPP-SCP efforts and actions need to
be focused in Michoacan State (poorest environmental
quality) and within Michoacan in Coahuayana munici-
pality (lowest general governance index G=0.1381).
The lowest governance scores in Coahuayana were ob-
tained in goals 3 and 4; in these two dimensions several
indicators present the minimum qualification. The
RMPP-SCP needs to apply continual efforts in this
county and state to improve their governance and envi-
ronmental quality.

4. Conclusions

The central and southern Mexican Pacific region is rich
in natural resources, with a relatively unexploited
coastal area, but with the highest levels of poverty in
the country, coupled with a lack of scientific and tech-
nical capabilities. In this context, the possibility of im-
plementing successful planning actions is based largely
on the current status of their governance level. The pro-
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Figure 6 — Results from the general governance index, for each county in the study region.

Figura 6 — Resultados do indice geral de governanga, para cada municipio na regido de estudo.

posed set of indicators provides an overview of the
conditions of governance and identifies the variables
and indicators that should be improved in each county
to succeed in the implementation of the RMPP-SCP ob-
jectives and goals.

A set of 46 governance indicators at county level were
created and evaluated in the context of the RMPP-SCP
following the framework proposed by the IOC-
UNESCO (Belfiore et al., 2006) but adapted for the
Mexican context in terms of variable selection, with
good results. This study has proved that the proposed
set of indicators is effective to establish the governance
level of the study region, and states and coastal munici-
palities that comprise it. Of the six states that share the
region just one presents medium or regular governance
conditions and within the counties analyzed, only five
has the same qualification (9%), the rest of states and
counties can be characterized by poor governance con-
ditions.

Internal consistency of the general governance index
and their compound dimensions (goals) was checked
using principal component analysis. The impact of the 4
goals and the 14 objectives on the overall index and the
associated error was also evaluated. Sensitivity analy-
sis suggested that the use of a linear aggregation
scheme with equal weight was suitable for the general
governance index evaluation after standardization of the
indicator values (0-1). The validity of the governance
index as an element to measure the coastal and marine
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health and sustainability was difficult to establish, due
the lack of environmental information at county level.
Using two of the available variables (i.e. natural vegeta-
tion cover and soil degradation) we can say that some
of the counties located in the highest percentiles of the
governance distribution, they are also in the top rank of
the stated variables.

A major advantage of the proposed set of indicators is
that their assessment does not depend on the perception
of participants and stakeholders (through surveys or in-
terviews). In this study, public participation processes
were used to validate the scores and not to generate
them. Moreover, its biggest disadvantage or weakness
occurs when evaluating the existence of elements asso-
ciated with the governmental or managerial structure
(e.g. number of commissions), because they do not take
into account whether the commission operates well or
not, only quantifies its existence. As a future line of
work these elements must be refined.

These governance indicators could be very useful to
compare the temporal evolution of the counties in the
region after the proposed actions for the regional plan-
ning process or any other policy/administrative instru-
ment are implemented. As the first managerial effort,
the results established a good baseline in terms of gov-
ernance for the full region, for each state and for all the
littoral counties.

The study area comprises several of the poorest coastal
states in Mexico, and the results obtained by means of
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the governance indicators verify the hypothesis that a
relationships exist between poverty and low governance
level. The significant correlation between poverty and
governance level is a very interesting finding and could
provide useful information to define governance and/or
management interventions at the national, state or
county level, starting with actions in the variables that
define the most sensitive governance indicators to alle-
viate poverty. It is proposed as a future line of research
further analysis of the relationships and interactions be-
tween poverty, governance and environmental quality.

As a managerial and decision-making tool, these indica-
tors and indices may help to promote good practices
because they are easy to monitor, transparent, are based
on the best available scientific and public information,
can be visualized in a GIS and are very useful to inte-
grate not only the regional and marine use planning
processes results, but also as a benchmarking strategy
for every coastal county or state to attain coastal
sustainability.

Appendix

Supporting Information associated with this article is avail-
able on-line at http://www.aprh.pt/rgci/pdf/rgci-578 Azuz-
Adeath Supporting-Information.pdf
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