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Abstract: Sustainable development and climate change are related challenges for humanity because a good
quality of life in the present and the future for human, natural, and economic systems must be achieved through
the capacity to face climate change. In this context, this research aimed to identify the climate change adaptation
measures contribution to the sustainable development aspects: environmental, social, and economic, applied
to a case study, "The Coastal Watershed Conservation Project in the Context of Change Climate (C6)" through
the Sustainable Development Goals (SDG) evaluation framework. The primary data collection was carried out
directly from the project reports and the reports of 29 interventions in the communities. The results indicate
that the adaptation actions implemented through the C6 project did contribute to sustainable development, to
a greater extent, in the social aspect, followed by environmental aspects and later by economic ones; therefore,
it can be concluded that one way to achieve sustainable development can be through the implementation of
adaptation actions to face climate change.

Keywords: sustainable development goals; climate change; Mexico; sustainable development
evaluation

1. Introduction

1.1. Reference Framework

Climate change and sustainable development are challenges for humanity that go hand in hand.
Climate change is a transversal element that influences all aspects of sustainable development since
this can only be reached by reducing the generation of greenhouse gases and adapting societies to
the impacts of climate variations. These impacts exist in all natural and human systems.
Consequently, they affect sustainable development since they influence economic development
inequities and are also transversal to agriculture, food crisis, migration, water supplies,
transportation, city planning, and social and economic infrastructure. That is why the appropriate
framework to approach climate change should be through sustainable development [1-6].

Sustainable development, as stated in "Our Common Future" ([7], is "the lasting development, the
one that satisfies the present needs without compromising the capacity of future generations to satisfy their
own.” This definition has two implicit terms: 1) needs in terms of social and economic sectors and 2)
limitations referring to the ability of the environment to absorb the effects of human activities. Since
this concept of sustainable development has surged, there has been debate about its meaning.
Authors like Cortes and Penia [8] indicate that development is "sustainable" when it maintains a
balance in the social, economic, and environmental aspects and stays in time without affecting future
generations. This research will use the term sustainable since it encompasses both aspects.

Sustainable development should then achieve the equilibrium between the sustainability of
society, economy, and environment, considering health, peace, human rights, gender equality,
education, and an adequate approach to production, distribution, and consumption. It also refers to
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the convenient planning of the territory for the conservation of biodiversity so that a good quality of
life can be reached in the present, as well as in future times, through improvements in life standards
without risking ecosystems and avoiding environmental impacts that could reverberate in problems
such as climate change [3].

Sustainable development is a worldwide priority to face the current situation, prevent it, and
move towards more straightforward and sustainable lifestyles. Therefore, we need to increase the
capacities for adaptation and renewal. Still, we must consider all species’ values and rights to transmit
this capital to future generations [8-10]. Regarding public policies, the UNDP Sustainable
Development 2030 Agenda places in its center not only the concept of sustainability but also the
struggle against climate change and the need to act, considering the mutual impact of both concepts
[4,11].

To confront climate change, we need to act in two directions: to reduce the emissions of
greenhouse gases and to carry out actions that allow adaptation to its impacts. In this sense,
sustainable development is needed to reduce vulnerability and improve the adaptation capacity of
human, natural, and economic systems to this phenomenon. Climate change, a negative impact of
the current development model, obligates us to act with a more sustainable lifestyle and requires
local and immediate attention by increasing local adaptive capacities [2,12,13].

Regarding climate change, it is necessary to mention that any system's vulnerability (whether
economic, social, or environmental) relates to components such as exposure, sensibility, and lack of
feedback and adaptation. [14]. Exposure refers to the type and degree to which a system is exposed or
affected by significant climate variations!. Sensitivity is the degree to which one system may be
affected, positively or negatively, due to variability or climate change. Adaptability and
responsiveness capacity is a system's capacity to resist or respond successfully to climate change. A
system is vulnerable when it has high exposure, sensitivity, and adaptability capacity. For this reason,
the system should reduce its exposure and sensibility or increment its adaptative capacities to reduce
vulnerability. [15-20].

The adaptation to climate change is the adjustment of the ecological, social, or economic systems
to respond to the effects of climate variability, that is to say, the adjustment process to the actual or
projected climate and its impacts to moderate the damages or take advantage of the beneficial
opportunities of climate change [21]. Adaptation is the number of changes, practices, or structures to
moderate or compensate for potential climate change damages or benefit of its related opportunities.
The interventions of adaptations and developments may reduce the vulnerability to climate change
and improve the capacity of persons to adapt to it. Some examples of adaptation interventions are
the measurements to conserve soil and water, agricultural diversification through agro silviculture,
the introduction of multi-harvests, and widening access to financial services, such as credits and
insurance [15-20].

Adaptation to climate change implies carrying out actions that guarantee the security of the
population, its belongings, the ecosystems, and environmental services based on observed or
projected climate change impacts. These necessities and adaptation options may be divided into four
categories: i) physical, structural, and environmental needs: solutions based on nature (adaptation
and risk disasters reduction based on ecosystems); technological and service options; ii) social needs:
educational, informative, behavioral and community-based adaptations) institutional needs related
to economic subjects, laws, political regulations, government programs, and governance; and iv)
needs for information, training, and resources [22].

In this context, Mexico has promoted actions in different states of the Mexican Republic to reduce
the impact of climate change, such as the Conservation of Coastal Basins in the Context of Climate
Change (C6) project, through which climate change mitigation and adaptation actions were
promoted (INECC, 2018c).

1.2. Problematic and Justification

When actions are taken to face climate change in communities, particularly regarding adaptation
measures, some questions arise: How much do they contribute to sustainable development? Which
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aspect of sustainable development do these adaptation measures contribute to? Is it possible to
evaluate the contribution of those adaptation actions to sustainable development? Which indicators
of sustainable development or adaptation to climate change may be used to recognize the relationship
between climate change adaptation measures and sustainable development?

This research took as a case study the C6 project implemented through local civil societies
organizations, which promoted actions to face the effects of climate change in its territories and had
an essential role and capacity in the adaptation to climate change [23] to answer the questions
mentioned above. Therefore, this analysis searched for the relationship between adaptation measures
to climate change executed in the Gulf of Mexico under the C6 project and sustainable development.
The objective was to identify the contribution of the adaptation measures to climate change in this
project to environmental, social, and economic aspects of sustainable development that may be used
as a base for future evaluations in projects to confront climate change from territorial and regional
focuses (through hydrological basins)

2. Materials and Methods

2.1. Theoretical Methodological Framework

To evaluate the support to sustainable development, starting from the application of the
adaptations interventions to climate change, we considered that these interventions affect the
economic, social, and natural systems, studying the result of these interactions with the components
of each system, according to Bertalanffy's General Systems Theory [24]. Besides, they are considered
open systems since the three mentioned systems have interexchange with the environment,
generating alterations to the system's components [25,26], with the expectation that this case study
may contribute to the adaptation to climate change as well as to sustainable development [27] (Figure
1). We also start from the fact that, since sustainable development is a complex concept, it requires an
international policy such as the Sustainable Development Goals (SDGs) 2030 Agenda, which is
complex in itself, as we can appreciate through the interactions of the 17 SDGs [28].
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Figure 1. Components involved in climate change adaptation.

This proposal is based on the analysis of the relationship between the adaptation to climate
change and sustainable development and all involved aspects, starting as indicated by Garro-Gil [26]
and Ros Codoner [29] related to Pierpaolo Donati's Relational Theory on the importance of the social
aspects. These should be analyzed from relations and effects on the system (not only from the
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structure or the individual) since these relations are more important than the individual or structural
impacts.

Due to the abovementioned, this analysis aims to identify the relationship between the
adaptation measures performed by civil society organizations and their contribution to the SDGs and
build a methodology that might visualize the interaction between sustainable development and
climate change.

Accordingly, we take into consideration that sustainable evaluation may be achieved through
three mechanisms:1) through a list of sustainability indicators, 2) through evaluation methodologies
based on sustainable indexes, which include several indicators, and 3) through flexible evaluation
frameworks [30].

2.2. Indicators for the Evaluation of Sustainable Development

The indicators are used to evaluate achievements, objectives, and impacts, and, in the case of
sustainability, they focus on the three dimensions: environmental, economic, and social. According
to Ibanez Perez [31], these indicators may be classified as follows: 1) the dimension of sustainable
development on which they're focused (whether environmental, economic, or social), 2) theoretical
sense and objective and subjective data collection, 3) evaluation framework, and 4) approach
(ecologic print, cargo capacity). Related to the indicators designs and according to the subjects, [32]
mentions three types of initiatives: 1) indicators that support sustainable development through a
broad approach with concepts such as sustainable communities or quality of life; 2) those which only
consider topics related to contamination and environmental impact without including development,
and 3) those which take into consideration more specific subjects like human development,
hydrology, green production, and environmental accountability.

2.3. Evaluation Frames of Sustainable Development and Adaptation to Climate Change

According to Galvan Miyoshi, Masera, and Lopez Ridaura [33], the evaluation frames for
sustainable development may be directed to objectives or be systematics. Those oriented to objectives
consider systems general aspects such as conservation of the resources and biodiversity performance,
economic viability, efficiency, and intergenerational security, among others. Referred to systemic
frames, these focus more on functions and dependence on the different aspects of sustainability.

Referred to evaluation frameworks of climate change adaptation, Brooks [34] proposes the
framework "Follow up of Adaptation and Development Evaluation" (TAMD-Tracking Adaptation
and Measurement Development), which presents four categories of indicators: 1) indicators of
climate risks to evaluate changes, political institutions, and capacities, 2) resilience indicators to
measure the feedback capacities of homes, communities, and systems to climate change; 3) indicators
of human well-being which might be development indicators, valued with the climate indexes to
detect changes in the long term; and 4) climate indexes such as the duration of dry episodes, the
maximum intense of rains and the beginning of the rainy season.

This research used a framework oriented to objectives, mainly through the 17 SDGs.

2.4. Case Study: Vulnerability, Climate Change Impacts, and Adaptative Capacity in the Veracruz and
Tabasco States of Mexico

Mexico is a country that, through the years, has been affected by hydrometeorological
phenomena that have caused several disasters [35], and some of the most affected territories are the
States of Veracruz and Tabasco. Veracruz has registered 182 harmful events occasioned by
hydrometeorological phenomena from 2002 to 2012 [36]. Tabasco had the most significant economic
impacts associated with excessive rainfall in 2000-2012 [37]. Besides," the center of Veracruz and
Tabasco have had the highest risk indexes due to floods" associated with hurricanes or intense rains
[38].

The climate variations in Veracruz in the 1964-1993 period showed an increase of 1 Celcius (°C)
in extreme minimum temperatures, and the percentage of warm days increased in the last 15 years
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of that period. In precipitation, no changes were detected in that period's averages [39]. In the case of
Tabasco, climate variations observed from 1991 to 2010 showed that annual media temperature
increased by 0.9 °C, and, in that same period, precipitation increased by 0.5%.

Buenfil Friedman [38] observes that the coastal zone of the Gulf of Mexico has a high
vulnerability to climate change that will have repercussions on its natural and economic resources.
Still, adaptation measures may help reduce the current risks and promote sustainable community
development.

The climate change scenarios for the Gulf of Mexico towards the end of the 20th century show
that the temperature will have minor changes to 3° Celcius, and precipitation will diminish by less
than 10% [38]. The climate scenarios for Veracruz indicate an increase of temperatures between 0.6
and 1 Centigrade in 2030 and 1.2 to 1.8 °C (2050). Regarding precipitation, a diminishing of 11% is
forecast for the month with less rain. These conditions might increase the magnitude of the impacts
of natural disasters [35].

An analysis of the climate change scenarios at the Antigua watershed in Veracruz shows that
the temperature will tend to increase even at the lowest one. In the most extreme scenario, the
temperature increase would rise above 6° C. Referring to precipitation; the scenarios show that the
space distribution might register variations according to the climate base, higher in some months and
lower in others [40].

In such climate change scenarios, the most affected sectors will be agricultural, hydric,
ecosystems, and biodiversity. In the case of agriculture, there is a risk of low productivity in most
harvests. In the case of the hydric sector, there will be an increase in the water demand and, on the
other hand, the risk of floods. And finally, the ecosystems will be affected by the loss of species
associated with the increase in temperature (INECC.2018c).

2.5. Basis of the Conservation Project of the Coastal Basins in the Context of Climate Change (C6)

This project was executed in the states of Veracruz and Tabasco, both located in the Gulf of
Mexico, with a territorial approach in the hydrological basins at 1) Tuxpan, 2) Antigua, 3) Jamapa,
4)Huazuntlan, 5)Temoloapa and 6) Usumacinta [41-43]. The watershed characteristics are shown in
Table 1. Its objective was to promote the selected coastal basins' role in keeping biodiversity,
contributing to climate change mitigation, and improving soil use. The direct beneficiaries were the
local coastal basin communities and the organizations that worked with them, rendering technical
assistance, training, and financial support. One of the project components was the promotion of
sustainability in the watersheds [44]. The Organizations of Civil Society and the communities
executed 29 interventions in agricultural ecosystems and sustainable forests. Six of them were
executed in the basin of Tuxpan River, seven in the Antigua River watershed, five in the basin of
Jamaca, six in the basin Huazuntlan and Temoloapa, four in the Usmacinta basin and one transversal
intervention in all the watersheds.

Table 1. Characteristics of the coastal basins involved in the C6 project.

) Basins
Title 1 p .
Characteristics Tuxpan La Antigua Jamapa Huazuntlan - Usumacinta
Temoloapa

Surface (km?) 6,755 2,176 3,918 562 4,883
Communal surface (km2?) 2,702 778 1,179

Plant cover

Natural cover 27% 28% 14.5% 10% 61.2%
Transformed surface 73% 72% 85.5% 36%

Soil uses

Agriculture 42.90% 50.45% 57.4%

Livestock 28.90% 19.85% 26.3%

Forestry 0.04%
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Urban and human 0.80% 1.32% 1.2%

settlements
Water bodies 0.50% 0.07% 0.6%
Inhabitants 537,960 316,983 521,621 201,548

Sources: Data compiled from INECC-FGM [42,45,46], BIRF [44], Robles and Pacheco [47], March and Castro [48],
Peralta-Carreta et al. [49] and (H) Cotler-Avalos [50].

2.6. Selection of Evaluation Framework and Analysis Indicators

The identification of the contribution of sustainable development through adaptation
interventions applied in the Gulf of Mexico was executed through an evaluation framework oriented
to objectives, in this case, through the 17 SDGs [4,33,51]. Each SDG had indicators associated with the
2030 Agenda Goals, which helped relate to the results of the interventions adapted to climate change
performed in each case study. The indicators considered the risk management indicators within the
adaptation TAMD frame (Brooks, 2014). The indicators to be used in this investigation are shown in
Table 2 and were selected based on one study of the Program of the United Nations for Development
2016 (PUND), which shows the results of the climate change programs and project portfolios
executed in more than 140 countries with an amount of 2,800 million dollars in donations, There they
state that 37% of those resources was for adaptation, 30% for mitigation and 30% and the rest in
actions for transversalities and forests. It is also highlighted that around 39 of those projects have
contributed to SDG 1, 45% to SDG 7, 100% to SDG 13, 42% to SDG 16, and 38% to SDG 17.

Table 1. Selected indicators according to the sustainable development frame for Agenda 2030.

SDG Indicator Targets for the 2030 Agenda
To build the resilience of people with low incomes and

. L. those in vulnerable situations and reduce their
Resilience livelihoods

1. No poverty (1.5)

exposure and vulnerability to climate-related extreme
events and other economic, social, and environmental
shocks and disasters.

To double the agricultural productivity and incomes of
small-scale food producers, in particular women,

Double the productivity ~Indigenous peoples, family farmers, pastoralists, and

2. Zero and incomes of small-  fishers, including through secure and equal access to
hunger scale food producers  land, other productive resources and inputs,
(2.3) knowledge, financial services, markets, and

opportunities for value addition and non-farm
employment.

R ill
educe illnesses and To substantially reduce the number of deaths and

3. Ensure death from hazardous . . .
. . ) illnesses from hazardous chemicals and air, water, and
healthy lives  chemicals and pollution ) . .
(39) soil pollution and contamination.

To ensure that all learners acquire the knowledge and
skills needed to promote sustainable development,
. including education for sustainable development and

. Education for . ) . .
4. Quality sustainable sustainable lifestyles, human rights, gender equality,
education promotion of a culture of peace and non-violence,

development (4.7)

global citizenship, and appreciation of cultural
diversity and culture's contribution to sustainable
development.

Ensure full participation To ensure women's full and effective participation and
in leadership and equal opportunities for leadership at all levels of
decision-making (5.5)  decision-making in political, economic, and public life.

5. Gender
equality
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6. Clean
water and
sanitation

7. Affordable
and clean
energy

8. Decent

work and

economic
growth

9. Industry,
innovation
and
infrastructure

10. Reduce
inequalities

11.
Sustainable
cities and
communities

12.
Responsible
consumption
and
production

13. Climate
action

14. Life
below water

15. Life on
land

16. Peace,
justice, and
strong
institutions
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Implement integrated
water resources
management (6.5)
Increase the percentage
of renewable energy
(7.2)

Promote policies to
support job creation and
growing enterprises
(8.3)

Develop sustainable,
resilient and inclusive
infrastructures (9.1)

Promote universal,
social, economic and
political inclusion (10.2)

Reduce the adverse
effects of natural
disasters (11.5)

Responsible
management of
chemicals and waste
(12.4)
Substantially reduce
waste generation and
(12.5)

Strengthen resilience
and adaptive capacity to
climate-related disasters

(13.1)

Protect and restore
ecosystems (14.2)

Conserve and restore
terrestrial and
freshwater ecosystems
(15.1)

Strengthen national
institutions to prevent
violence and combat

To implement integrated water resources management
at all levels, including through transboundary
cooperation.

To increase substantially the share of renewable
energy in the global energy mix.

To promote development-oriented policies that
support productive activities, decent job creation,
entrepreneurship, creativity, and innovation, and
encourage the formalization and growth of micro,
small, and medium-sized enterprises.

To develop quality, reliable, sustainable, and resilient
infrastructure, including regional and transborder
infrastructure, to support economic development and
human well-being,
equitable access for all.

To empower and promote the social, economic, and
political inclusion of all, irrespective of age, sex,
disability, race, ethnicity, origin, religion, or economic
or other status.

To significantly reduce the number of deaths and the
number of people affected and substantially decrease
the direct economic losses relative to the gross
domestic product caused by disasters, including
water-related disasters, focusing on protecting the
poor and people in vulnerable situations.

To achieve the environmentally sound management of
chemicals and all wastes throughout their life cycle,
per agreed international frameworks, and significantly

focusing on affordable and

reduce their release to air, water, and soil to minimize
their adverse impacts on human health and the
environment.

To substantially reduce waste generation through
prevention, reduction, recycling, and reuse.

To strengthen resilience and adaptive capacity to all
countries' climate-related hazards and natural
disasters.

To sustainably manage and protect marine and coastal
ecosystems to avoid significant adverse impacts,
including by strengthening their resilience and taking
action for their restoration to achieve healthy and
productive oceans.
the
sustainable use of terrestrial and inland freshwater
ecosystems and their services, particularly forests,
wetlands, mountains, and drylands, in line with
obligations under international agreements.

To ensure conservation, restoration, and

To strengthen relevant national institutions, including
through international cooperation, for building
capacity at all levels, particularly in developing

d0i:10.20944/preprints202410.0324.v1
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terrorism and crime countries, to prevent violence and combat terrorism
(16.8) and crime.

Enhance the Global Partnership for Sustainable
Development, complemented by multi-stakeholder

Enhance the global
17. ance t °8 oba partnerships that mobilize and share knowledge,
. partnership for . . .
Partnerships . expertise, technology, and financial resources, to
sustainable

support the achievement of the Sustainable
Development Goals in all countries, particularly
developing countries.

for the goals development (17)

Source: Information obtained from the United Nations [51].

This research aims to identify the contribution of sustainable development as a result of
adaptation interventions to climate change, and this was done by examining the contribution to the
indicators in each of the 17 SDGs. This analysis does not pretend to evaluate the C6 project and its
contribution to sustainable development. It only identifies the contribution to the SDGs and the
dimensions of sustainability from there. This research could be the first approach to determine the
relationship between adaptation measures and actions that lead to sustainable development.

In this research, we considered a frame based on ONU [52], Mozas Moral [53], Pérez et al. [28],
Borquez Polloni and Lopicich Catalan [54], Canaza-Choque [55] and Rijnhout y Meymen [56] (Figure
4.2), to identify the SDGs into five areas: persons (social) planet (environmental), prosperity
(economic) peace and partnerships (alliances) for the goals.

Perez et al. [28,57,58] share the idea that two more dimensions—peace and partnerships—should
be considered to establish the programs, projects, and actions that contribute to the SDGs in the three
dimensions of sustainable development. Therefore, this research analysis was conducted using the
classification of the 17 SDGs in the three dimensions of sustainable development as a base (Figure 2).
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Figure 2. Sustainable Development Goals and sustainable development.


https://doi.org/10.20944/preprints202410.0324.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 5 October 2024 d0i:10.20944/preprints202410.0324.v1

2.7. Data Collection

The primary data collection was made directly from the reports of the C6 project [44], The
Mexican Gulf Fund [42,59], and the advance reports of the interventions made in the communities
for 2015, 2016, 2017, and 2018, and the Mexican Fund for the Conservation of Nature and Gulf of
Mexico A. C [60]. This research also considered data on evaluating capacities from the civil society
organizations involved in executing actions to address climate change [23] and those civil society
organizations' role in adapting to climate change [41].

2.8. Data Analysis

To identify the contribution of the interventions performed through the C6 project to the SDGs,
we analyzed the contribution from the interventions and their adaptive actions to the environmental,
social, and economic dimensions of sustainable development through descriptive statistics with the
frequencies related to the variable amount of interventions for each dimension: 1) environmental
(planet), 2) social (persons), 3) economic (prosperity), 4) peace, and 5) (alliances), for each watershed:
1) Tuxpan, 2) La Antigua, 3)Jamapa, 4)Huazuntlan-Temoloapa, and 5) Usmacinta (Equations
1,2,3,4,5, and 6).

ISDGn =21 (1)

Where: ISDGn represents the number of interventions contributing to one of the 17 SDGs, and
2i the sum of all the interventions of each dimension.

Equation 2 indicates the sum of the social dimension.

i _ ISDG1+ISDG2+ISDGs+ISDG4+ISDGs
SocialD = 17 1SDGn 2)

Equation 3 indicates the sum of the economic dimension.

. ISDG7+ISDGs+ISDGo+ISDGio+ISDG11
EconomicD = 7 ISDGn 3)

Equation 4 indicates the sum of the economic dimension.

ISDGe+ISDG12+I1SDG13+I1SDG1a+ISDG15

EnvironentalD = 17 1SDGn 4)
Equation 5 indicates the sum of the peace dimension.
_ ISDGs
DPeace = —ZﬁlllSDGn (5)
Equation 6 indicates the sum of the dimension alliances.
. _ ISDGr
DAlliances = m (5)

Besides this ponderation, an analysis of the variance of two factors (watersheds and dimensions)
(two-way ANOVA) was executed to learn the differences between the percentages per basin and the
dimensions. This same variance analysis was made on two factors (basins and SDGs) to determine
differences in the number of interventions per basin and SDGs. A 0.05 significance level was used for
these analyses with the Microsoft Excel for Mac version 16.49 program.

3. Results

3.1. Adaptation Actions to Climate Change in the C6 Project

According to The National Institute of Ecology and Climate Change [42] and the Mexican Fund
for the Conservation of the Nature [60], the core adaptation actions to climate change implemented
through the interventions made on the C6 project were: 1) management of agroecosystems and
reduction of change pressures in the use of the soil through forest conservation, restoration and
sustainable management, (cornfield modules with fruit trees, generation of riparian corridors); 2)
Management of habitat and corridors around nature protected areas; 3) conservation of forest
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fragments suffering deforestation pressure; 4) livefences, restoration of soils, sustainable coffee
growing and meliponiculture for the conservation; 5) interinstitutional coordination activities
(networks, forums and learning communities) with different actors; 6) Installation of nurseries for
endangered species and creation of nurseries networks with seed banks; 7) agroecological modules;
8) reforestation actions; and 9) Design of Action Plans for the Integrated Management of Watersheds
(PAMIC) for the Tuxpan, La Antigua, Xamapa and the Gulf of Mexico basins. These actions respond
to the communities' necessities to prepare the agricultural and climate systems for climate change
and use the ecosystems as natural barriers to confront the extreme hydrometeorological phenomena.
They also act as providers of environmental services and contribute to reducing vulnerability in
climate change scenarios (increase of temperature, reduction or excess of rain and its impacts).

3.2. Contribution of the C6 Project to the SDGs and Sustainable Development

The C6 project, by its nature, contributed mainly to three SDGs: SDG 6 (clean water and
sanitation), SDG 13 (climate action), and SDG 15 (Life of earth ecosystems). However, in this section,
we will present the contributions of the interventions referred to other SDGs, which might be
identified as additional benefits to the project and collateral contribution to the SDGs

Figure 3 shows the 29 adaptation interventions to climate change performed in the five
territories. These interventions supported 14 of the 17 DSGs. There were 24 interventions to SDG 13,
20 to SDG 15, and seven to SDG 6. The collateral SDGs that received significant support were SDG 4,
with 26 interventions; SDG 1, with 24; and SDG 16, with 23.
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Figure 3. Percentages of contributions to the sustainable development goals of the project Cé.

From the number of adaptation actions executed during interventions that contributed to some
of the SDGs, and considering the SDGs globally in each one of its dimensions (environmental,
economic, and social), the social dimension (persons) was the one with more actions support, since
41% of the total actions performed are related with the SDGs 1, SDG 2, SDG 3, SDG 4 and SDG 5
(Figure 3). The results of the social dimension are 1.5 times superior to those of the environmental
dimension (planet) and 2.5 superior to the contribution to the economic dimension (prosperity).
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3.3. Identification of the SDGs and Their Impact on Sustainable Development through Interventions
Performed in Each One of the Watersheds of the C6 Project

The Civil Society Organizations executed the 29 SDGs interventions performed through the C6
project in five watersheds. In general terms, the interventions supported 14 of the 17 SDGs. The
project C6 objectives that did not receive support (through interventions) were SDG 9 (industry,
innovations, and infrastructure), SDG 11 (cities and sustainable communities), and SDG 14 (sea life).
Figure 4 shows the contribution of the interventions in each one of the watersheds to the dimensions
of sustainable development.

When comparing the dimensions of sustainable development on the five hydrological basins
where interventions were performed through the C6 project, we observe that on the social dimension,
the Tuxpan basin stands since it was there where the highest climate change actions (CCA) (47%)
focused on social dimension were applied. This social dimension is formed by SDG 1 (end of
poverty), SDG 2(zero hunger), SDG 3(Health and well-being), SDG 4(Quality education), and SDG 5
(Gender Equality). This watershed was the one that contributed with the highest number of hectares
(155 Ha) of agriculture through good practices (SDG 2) and with the most significant amount of
efficient technologies to reduce the contamination of close spaces through the installation of 769
wood-saving stoves (SDG 3).
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Figure 4. Interventions by watershed to the sustainable development goals.

Referring to the economic dimension when comparing the five watersheds, the actions
performed on the Huatzuntlan-Temoloapa watershed were the ones of higher support to this
dimension with a 21% total of actions contributing to the following SDGs: SDG 7 (accessible and not
contaminant energy), SDG 8 (decent work and economic growth) and SDG 10 (reduction of
inequalities). Referring to SDG 7, it was in this watershed where the highest quantity of biodigesters
was installed (87). Within the frame of SDG 8, the highest number of honey modules were installed
(59), together with the highest intercrop fruit-corn modules (38). Interestingly, this watershed was
where the largest indigenous population was involved (9,957 persons).
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Referring to the environmental dimension, the highest actions were executed in the La Antigua
and Jamapa watersheds (31 and 32%, respectively), corresponding to SDG 6 (clean water and
sanitation), SDG 12 (responsible production and consumption), SDG 13 (climate actions), and SDG
15 (life of the earthly ecosystems). In terms of SDG 12, it was in the Jamapa watershed where most
of the demonstratives' modules of agroecological coffee were installed (79 modules). In the Antigua
watershed, the highest amount of organic maneuver modules was implemented (250 modules).
Referred to SDG 15, the highest number of species favoring connectivity between vegetation
fragments was established in the La Antigua watershed. (4,810.86 Ha).

In what refers to the peace dimension, 100% of the interventions performed in the Jamapa and
Usmacinta watersheds were through actions aimed at SDG 16 (peace, justice, and solid institutions)
supported by local institutions.

Regarding partnerships or alliances, the watersheds of La Antigua and Usmacinta were the ones
that mainly contributed to SDG 17 (alliances to achieve the objectives). In the case of La Antigua, the
alliances that supported the interventions were: 1) the Coalition of the Bioregion Organizations
Jamapa and La Antigua (COBIJA), 2) The Monitoring Community Water networks, 3) melipona
honey growers and beekeeping networks (Tabasco), and 4) the Biodiversity Nurseries network.

The analysis of the variance of two factors (basins and dimensions) did not find significative
differences in the support percentages to the dimension of sustainable development per watershed
(P=1, F=2.09E-14). Still, significant differences in the mean support percentages for sustainable
development among dimensions (P = 01.096E-18, F = 47.61) were found. As regards the result of the
two factors (basins and SDGs), significant differences were found in the number of interventions per
watershed (P = 0,005; F = 4.80) and for each SDG (P = 2.46E-08; F = 7.49).

4. Discussion

Since the appearance of the Action Plan To Transform Our World: 2030 Agenda for Sustainable
Development, with its 169 goals and 17 Sustainable Development Objectives as an international agenda
to lead countries to sustainable development [52], the 17 SDGs have become a conceptual and a
normative reference frame under which environmental, social and economic policies are designed.
The SDGs are an input to the sustainable development concept [61], through which the input to these
dimensions can be visualized. In the case of the Government of Mexico in the current policy to
confront climate change, both at the Mexico National Level Determined Contribution Actualized Version
2020 (MNLDC) [62] and the Special Program for Climate Change 2021-2024 (SPCC) [63] the action lines
and priority objectives respectively relay to the 17 SDGs as a way to visualize the synergy between
the climate and sustainable development agendas (2030 Agenda). The 27 action lines of the MNDC
and the objectives of the SPCC are closely related to the 17 SDGs.

In this context, the relation between the 17 SDGs, the environmental, social, and economic
dimensions of sustainable development, and the adaptation actions to climate change were executed
through the C6 project interventions. Therefore, although the C6 project was conceived to support
only three SDGs: SDG 6 (clean water and sanitation), SDG 13 (climate action), and SDG 15 (Life of
Earthy Ecosystems), the results of this research show that the actions performed contributed to 14
SDGs. According to authors like Pérez et al. [28], this additional support is a collateral result.

To support the relationship between the SDGs and the social and economic dimensions of
sustainability, we considered what authors like Gomez-Gil [58], Diaz-Barrado [61], and Pérez et al.
[28] expressed: that the SDGs integrate and balance the three dimensions of sustainable development,
in such manner that if a project supports the SDGs in different dimensions, then it is contributing to
sustainable development.

An essential aspect of the SDGs is that their general terms give the possibility of considering an
infinity of actions in each of them, adapting them as a reference frame to identify different actions in
local contexts. However, this same characteristic has been criticized by those who consider the SDGs
as ambiguous, rhetorical, idealists, and of short viability [54,58].

In terms of the C6 project, through adaptation interventions performed by the Civil Societies
Organizations in the watersheds of La Antigua, Jamapa, Huatzuntlan-Temoloapa, and Usmacinta,
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changes in the social and natural systems of those territories were achieved to allow gaining larger
adaptation capacities that enable them to reduce vulnerability to climate change. These interventions
supported 14 environmental, social, and economic SDGs.

The analysis that related the intervention aspects of climate change with the SGGs showed that
the interventions within the C6 project frame contributed to the DSGs in the three dimensions of
sustainable development. Such identification was possible by analyzing the change factors
(interventions) and the impacts on the systems (measured through indicators).

The CCA performed by the C6 project supported the SDGs in the social, economic, and
environmental dimensions of sustainability. This situation can be explained by Yim [6], who reveals
that climate change's economic, social, and environmental aspects are widely interlinked with
sustainable development considerations since the CCA and sustainable development share many of
the objectives of reducing vulnerability. These considerations also agree with what authors like
Simonet and Fatoric [12] and Vranic and Milutinovic [5] mention: the CCA is a tangible application
of sustainable development to adopt a better quality of life. Therefore, adaptation strategies have
become a practical way to achieve sustainable development.

The support for sustainable development through the execution of adaptation measures to
climate change can be observed in Objective 1 of the Special Climate Change Program 2021-2024 (SCCP)
[63], referred to: "Reduce the population, ecosystems, and biodiversity vulnerability to climate
change, as well as the productive systems and the strategic infrastructure through the impulse and
strengthening of the adaptation processes and increase of resilience." This situation is related to 10 of
the SDGs divided into these dimensions: environmental(5), social (2), economic(1), Peace (1) and
Alliances (1).

The CCA performed through the C6 project contributed more significantly to the five SDGs
within the social dimension (end of poverty, zero hunger, health and well-being, quality education,
and gender equality). This result could be explained because adaptation needs are related to social
systems to reduce poverty and inequality, improve the conditions of life resources and sub-existence
strategies, and access to education and information.

In some cases, the adaptation actions executed through the C6 project directly supported only
one indicator. For instance, the indicator resilience to climate change was achieved in the case of
agriculture and cattle under good practices. However, we could also consider that it impacts SDG 2
(zero hunger). In this case, it is essential to clarify that this situation indicates that this practice may
add up to achieving zero hunger. Nevertheless, it may be questionable whether food security could
be achieved only by promoting familiar vegetable gardens, which would aim to end poverty. This
indicator exemplifies that applying different actions through the adaptation focus may help fulfill the
other SDGs and, thus, the dimensions of sustainable development.

On the other hand, the CCA strategies are closely related to subjects such as social and food
security, health, and education [10]. The social sector must be considered to achieve consensus on the
need and benefits of the CCA to reduce short- and long-term disasters [64]. However, it might also
be because the SDGs are more centered on social than environmental inclusion [65]. In the case of the
Tuxpan basin, which was the one that most contributed to the social dimension compared to the other
basins, this may be explained by the need to improve health in the population of the high basin by
using wood stoves at the same time that the pressure on the natural vegetation in the mesophile
mountain woods is reduced. [45]. On the other hand, there is also the necessity to perform better
agriculture practices since rainfed agriculture, such as orange cultivation, has generated intense
pressure on the basin [45].

On the other hand, the CCAs performed within the C6 frame contributed to four of the five SDGs
of the environmental dimension since physical actions were performed to 1) keep the ecosystemic
services, 2) reduce the vulnerability to climate change in water scarcity situations, 3) stop the loss of
biodiversity, and 4) diminish the damages caused by the frequency and seriousness of natural
disasters [10,66,67]. In the case of the Antigua and Jamapa basins, which contributed the most to the
environmental dimension, we could explain why, in the Jamapa basin, the actions performed
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responded to the agricultural sector (coffee growth) [60]. In the case of La Antigua, the performed
activities respond to keep the natural coverage, favoring connectivity between vegetation fragments.

In a minor but still relevant proportion, the CCA performed within the C6 project frame
contributed to the economic dimension of sustainability by contributing to three of the five SDGs in
this dimension. This result is significant since a successful adaptation should help the livelihoods and
the production means to be more resilient to climate change and reduce vulnerability through the
sector mobility of those in poverty [27,68]. Besides, climate change involves different aspects of the
economy and society, such as production, finances, work, consumption, and politics, to set up
production changes and consumption and promote more sustainable lifestyles [69]. Furthermore,
since the population with fewer economic resources has a double inequity: poverty and climate
change, the adaptation measures must be placed at the center of decisions for this population affected
by inequalities [70]. The particular case of the Huazuntlan-Temoluapa basins in the C6 project was
the one that most contributed to the economic dimension compared with other basins due to the need
to generate income through entrepreneurship with environmentally friendly solutions to reduce
pressures on the ecosystems.

Regarding the Partnerships, more than half of the interventions were involved in some alliance
to empower its action potential to confront climate change, which confirms what [71] and Monterroso
and Conde [72] affirmed on the importance of having alliances to access information, training, share
knowledge and widen the impact of the actions. These results are also explained because those
actions are part of the social capital of Civil Society Organizations [73,74]. These organized
interventions in the communities enabled them to widen their knowledge in other areas [73], helped
them to increase their adaptation capacity to climate change, and, thus, transferred them to the
communities [75,76].

The results of this research explain the effects that Civil Society Organizations have on the
communities to achieve capacities of adaptation to climate change and, at the same time, how these
interventions have incidence in the natural and social systems so that they may adapt to this
phenomena and also to the 17 SDGs leading towards sustainable development. As Garro-Gil [26]
indicated, the interventions performed in any territory should be studied from an open-view
approach to capture all relations and effects in the whole system.

The resultant information from this research was contrasted with the Determined Contribution
at the National Level (DCNL) for Mexico (2020) [62], which refers to the adaptation component
(conformed by five axes and 27 action lines). In this respect, these action lines of the adaptation
component contribute to the social dimension in the following proportion: 27% to the economic, 44%
to the environmental, 3% to peace, and 2% to Alliances. Thus, the DCNL contributed mainly to the
environmental dimension, and the C6 project, even if it is a project that faces climate change,
primarily contributed to the social dimension. It is essential to mention that the DCNL for Mexico,
besides considering climate change, also promotes sustainable development, lining up both policies
[77].

According to Vranic and Milutinovic [5], climate change adaptation and sustainable
development policies are mainly performed isolated. However, as stated in the present research, it is
necessary to create integrated policies that focus simultaneously on climate change and development.
In this sense, the visualization of SDGs input in Mexico's climate change policy is already advanced.
However, coordination between institutions to achieve the climate change policy may impact
economic and social factors and environmental areas, which is really required.

Lessons learned by the C6 project will help guide new actions to increase the adaptive capacities
in the communities, as stated in Article 11 of the Paris Agreement [78]. We also have to highlight
what the UNO (2020) [67] indicates about considering all the challenges humanity has had regarding
development. For instance, the recent world crisis due to the COVID-19 pandemic [79] should
prepare humanity for significant climate change crises. In this sense, the concept of human
development based on nature could help to face the critical challenges of our times: to reduce the
climate change impacts and adapt to it, at the same time that biodiversity is protected and human
well-being is guaranteed for all persons [4].
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5. Conclusions

The study of the interventions performed by the Civil Society Organizations within the C6
project framework in different territories from a systemic perspective enabled the identification of
changes that may be achieved and how these changes help to increase the adaptative capacities that
support the SDGs and have an incidence on the sustainable development of a region. Using an
evaluation frame oriented to the system's general aspects contributed to understanding and relating
the climate change actions performed through interventions with the indicators for each one of the
SDGs.

Through the performed analysis, we could prove that the adaptation solutions to climate change
applied through their C6 Project contributed not only to the SDGs considered in the project design
but also to the additional or collateral SDGs in the three dimensions of sustainable development.

On average, its most outstanding input was the social dimension, followed by the environmental
and economic one, considering the five hydrological watersheds of the states of Veracruz and
Tabasco. Therefore, we may conclude that one way to lead to sustainable development could be
through implementing actions to confront climate change, particularly adaptation.

When performing the analysis of the different intervention territories (hydrological watersheds),
the one in Tuxpan contributes mainly to the social dimension, the watershed Huazuntlan-Temoloapa
to the economic dimension, the ones from Jamapa and Antigua to the environmental dimension,
while the La Antigua and Usumacinta to the Alliances dimension. This result has to do with the
natural vocation of the usage of the soil, the natural and transformed vegetation coverage, the
principal agriculture and livestock sector activities, and, in general, the characteristics of the
population, as, for instance, the presence of the Indigenous population, as well as the characteristics
of the Civil Society Organizations that supported the communities to implement their actions.

In future projects to support climate change, it is advisable to identify the indicators supporting
each SDG to instrument the corresponding evaluations within the sustainable development
framework.
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