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Abstract
The paper aims to analyze climate change adaptation projects funded from
international cooperation in Veracruz, which is a Mexican state. They used 5
criteria based on international, national and local dimensions as well as their
relation to climate adaptation. From this evaluation, they were able to determine that the results were particularly negative. Mostly, because the objectives set by donor countries are scarcely related to the objectives and priorities of recipient countries, in this case developing countries, which are the
most vulnerable to climate change. This provides insight into international
collaborative projects in developing states and their impact on the socioeconomic, environmental and vulnerable ecosystems.
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1. Introduction
International cooperation for climate change policies has been mostly to amend
the ecological debt historically contracted by industrialized countries to developing countries. Industrialized countries account for the highest amount of
greenhouse gas (GHG) emissions and bear more responsibility for global warming (Eckstein, Künzel, & Schäfer, 2017). It is argued that one component of the
ecological debt is the unpaid disposal cost of gas residues, such as carbon dioxide
(CO2), which greatly contributes to global warming. The proposed payments for
the disposal or emission of GHGs, while currently not met, are based on the
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concept of carbon sinks or reservoirs, to sequester carbon. One purpose of international cooperation agencies in this context may be to correct the actual
monetary costs of environmental services, resource use, or degradation. Although ecological debt is based on ecological themes has spread to social, cultural, and economic issues (Goeminne & Paredis, 2008; Warlenius, 2016), as well as
a tool for reframing and reorienting national and international sustainable development policies (Paredis et al., 2008).
International cooperation was defined by Marcellesi (2012) to include the set
of actions and tools of international nature aimed at the transfer of economic
and human resources to developing countries that are among the most vulnerable to climate change. From 1997 to 2016, nine out of the ten countries most affected by climate change were developing, low-income countries (Eckstein,
Künzel, & Schäfer, 2017). However, international cooperation to promote development should not be understood as a static process, but rather as a dynamic
process that must be adjusted to the particular necessities of territories and specific historical contexts. At the same time, it is important to bolster governance
capacity in order to ensure a unified vision of collaboration, participation, and
action between social actors and the state itself (Requena, 2014), which, without
a doubt, represents a challenge.
Climate finance is a highly political and hotly contested issue during climate
change negotiations because of its complexities. The United Nations Framework
Convention on Climate Change (UNFCCC) recognizes the need for new and
additional finance mechanisms to help developing countries prepare for climate
change as appropriate, urging agreement and cooperation among all parties.
However, in learning lessons from past experiences with development finance,
they stress that climate finance needs to be more effectively delivered and secure
the highest possible amount of development benefits while also addressing the
fundamental needs required to tackle climate change. Nonetheless, the top-down,
highly bureaucratic and specialized approach of international agencies, in addition to lack of participation, accountability mechanisms, and evaluation are factors considered to have diminished the impact of international cooperation
(Bronfman & Díaz Polanco, 2003). After growing by some 60 percent over the
previous decade, global aid peaked in 2010 and now looks set to decline or at
best stagnate, as most donor countries pursue fiscal consolidation and public
debt reduction strategies and as more countries graduate from low-income status (Evans and Davies, 2015). Thus, the relationship between the actual needs of
recipient countries and the allocation of funds by donating agencies needs to be
further investigated, especially considering that adaptive climate-change measures require considerable resources for their implementation. Poor countries will
only engage in mitigation measures, given the high cost for adaptation (Buob
and Gunter, 2011). A research conducted by Debela et al. (2019) in South Ethiopia, with pastoral and agropastoral households, found out that the three key
barriers that conditioned their adaptive capacity were limited finance, expertise
and access to weather/climate information. By 2015, The United Nations DevelDOI: 10.4236/ajcc.2020.94030
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opment Programme (UNDP) had estimated that the amount needed to implement adaptive measures could spiral to US $86 billion annually. The longer it
takes to implement an effective international agreement to reduce GHG emissions, the higher these costs of adaptation will be and the more likely it will be
that the capacity to adapt will be either reached or exceeded.
Existing international funding to support climate change adaptation in low
and middle-income countries, like Mexico, comes from two main sources: dedicated climate change funds of the UNFCCC and the Official Development Assistance (ODA). Currently, both of these avenues fall significantly short of
meeting the actual costs of adaptation in low- and middle-income countries.
Thus, the scarce funds must be focused on the actual necessities of local populations, taking into consideration their vulnerability in regard to the geographical,
natural, economic, and political context. However, measuring vulnerability is
difficult because it requires the consideration of both qualitative and quantitative
data and the dynamic character of the biophysical and social processes of a region (Stern et al., 1992; Neil, 2006; Ashan & Warner, 2014). Also, there is a lack
of universal guidelines or indicators for the evaluation of vulnerability (Mussetta
et al., 2017). In the face of these difficulties, one of the strategies to reduce vulnerability is through evaluating the ability of social groups or collectives in a determined location to cope with and adapt to external stressors placed on their livelihoods and well-being.
In this context, the adaptive capacity is understood as the capacity of a system
to adjust its characteristics or behavior or to expand its range of tolerance to existing or future climate variability. Thus, a system with a high adaptive capacity
is able to create or implement effective adaptation strategies or to adequately
react to current threats or pressures so as to reduce the probability and/or the
magnitude of harmful impacts stemming from climate change (PNUD, 2010).
Different research studies have analyzed the adaptive capacity of communities,
regions, and nation states in terms of their vulnerability to changing environmental and social conditions or in terms of the factors that may enable or prevent them from adjusting to changing conditions (Adger & Kelly, 1999; O’Brien
et al., 2004).
The monitoring and evaluation of adaptation to climate change have become
increasingly relevant in recent years at the international and national level, including the identification of adaptation actions and the actors who have implemented them as well as the sectors that have benefitted and whether resources
have been used efficiently (Zorrilla & Altamirano, 2015). One example is the indicators for adaption generated by the World Bank for use in the United Kingdom (Miller, Harley, & Kent, 2012) as well as the indicators generated by Inter-American Development Bank (Miller et al., 2013). The German Agency for
International Cooperation (GIZ) also developed in 2014 a set of indicators for
use in Mexico.
However, the indicators should be adapted to the local context, for this reason, it is important to analyze projects financed by international cooperation
DOI: 10.4236/ajcc.2020.94030
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agencies with the aim of promoting adaptive capacity at the local level. In this
regard, the objective of the present study was to determine the contribution of
projects financed by international cooperation agencies toward increasing the
capacity of the natural and socioeconomic systems of the coastal state of Veracruz, Mexico, to adapt to the effects of climate change. For this, we used a series
of indicators to evaluate the efficacy of these projects, in terms of the type of
projects that received the most international support; the municipalities that
were the most benefited and; the adaptation costs financed through international
cooperation agencies.
The state of Veracruz was selected because it is one of the most vulnerable
states in Mexico to the impacts of climate change (Tejeda, 2009). Interestingly, it
is also the first entity in Mexico to enact a climate change law. The legal support
for climate change policies positioned Veracruz as a focal point for the development of programs and projects to combat climate change and as a partner for
international cooperation.

2. Methodology
2.1. Study Case Description
The geographical characteristics of the state of Veracruz, Mexico (Figure 1) exacerbate its physical and social vulnerability to climate change (Tejeda, 2009).
Notably, 72.2% of its territory is located 0 to 200 meters above sea level (Ortiz et
al., 2010). However, the state also has a varied topography and contains the
highest mountain in Mexico at an elevation of 5747 meters above sea level. It is
the Mexican state with the third highest biodiversity and it has more than 40
climate types (CONABIO, 2013). Thirty-five percent of Mexican river ways and
water bodies are located in Veracruz, which has six unique hydrological regions
and 14 hydrological basins (INEGI, 2016).

Figure 1. Geographic location of the state of Veracruz, Mexico, a coastal, populated and
biodiverse state vulnerable to sea rise level—put more detail in this legend. Source:
Martínez et al. (2007).
DOI: 10.4236/ajcc.2020.94030
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The state contains a population of over eight million habitants (INEGI, 2015),
occupying third place nationally. The majority of the population is urban (61%),
although the rural population is also significant (39%). Politically, it is divided
into 212 municipalities and 20,828 localities. However, it is among the four entities with the highest degree of social marginalization (CONEVAL, 2016), and
61.8% of its population lives in poverty (CONEVAL, 2018). The coasts—low,
sandy, with large adjacent wetlands, less than a meter above sea level—represent
the fraction of Veracruz territory most vulnerable to sea level rise, which will affect villages and ecosystems, as well as causing saltwater to infiltrate aquifers
(Tejeda, 2009). These authors consider that the state will have a maximum range
of likely ocean impact over six meters of altitude, starting at the current average
sea level for the next hundred years, and a minimum of 60 cm. Increased rate of
warming and combined effects increase likelihood of overstepping the adjustment threshold value. Other negative consequences are the exacerbation of violence, emigration, and social inequality (Maldonado & González, 2013).

2.2. Methods
The methodology was mixed, as both quantitative and qualitative data were considered from primary and secondary sources. The conceptual model of evaluation is illustrated in Figure 2 to highlight the primary sources and analysis of
quantitative data. The methods were geared toward assessing the adaptive capacity along the following five dimensions: 1) vulnerability of municipalities to
climate change, 2) alignment of projects with national climate change policies, 3)
contribution to the adaptive capacities of the natural sector, 4) contribution to

Figure 2. Conceptual model of evaluation.
DOI: 10.4236/ajcc.2020.94030
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the adaptive capacities of the socioeconomic sector, and 5) contribution to climate governance.
First, the vulnerability of the municipalities of Veracruz was determined. For
this, the vulnerability diagnosis of Monterroso et al. (2014) for Mexico was used
given its applicability to the unique context of Mexico. Specifically, this diagnosis was based on an exhaustive review of historical data, previous studies, and
future scenarios and also takes into account hydrometeorological data. The vulnerability score is calculated according to a formula considering the exposure
(E) and sensitivity (S) to climate change and the adaptive capacity (AC). According to Monterroso et al. (2014) and Fritzsche et al. (2014), exposure is directly linked to weather parameters such as temperature and precipitation. Sensitivity is typically integrated by natural and/or physical attributes of systems,
such as topography, type of coverage, etc. It can be said that these are human
and environmental conditions that can worsen or lessen the impacts of climate
change. Adaptive capacity is the ability to modify characteristics or behaviors to
better cope or anticipate change factors. Some of the variables that define it are
living conditions of people, aspects of organization, knowledge, economic situation, degree of wealth of ecosystems. That is why increasing adaptive capacities
reduce the level of vulnerability.

V= f ( E + S) − AC
In following, the Special Climate Change Program (PECC, 2014-2018) elaborated by the Intersecretarial Commission on Climate Change (CICC) of Mexico
was revised to evaluate whether the projects financed by international cooperation agencies contributed to the fulfillment of the objectives, strategies, and lines
of action outlined in the program. Notably, the CICC is composed by members
from 15 of the 16 state secretariats, except for National Defense. It is a governance mechanism that coordinates with the Climate Change Council to promote
society’s participation and fulfillment of the applicable provisions of the Planning Law. The Climate Change Council is CICC’s permanent advisory body and
is composed of members from the social, private and academic sectors, with
recognized merits and experience in climate change. Its functions include: 1) advising the CICC and recommending studies, policies and actions, as well as setting targets to address the adverse effects of climate change and; 2) promoting
social participation, informed and responsible, through public consultations.
To evaluate the adaptive capacity of the natural and socioeconomic sectors,
Schwan’s 50 international indicators (Schwan, 2014) were used. These consider
the adaptation context in order to determine whether the adaptation or investment strategies meet their objectives. Specifically, at the national level, the strategies in the “Mitigation and Adaptation Commitments for Climate Change for
the 2020-2030 Period” (Gobierno de la República Mexicana, 2014) were evaluated. In this case, the highlighted strategies and actions prioritize the protection of the population from the extreme effects of hydrometeorological phenomena and also strive to increase the resilience of the country’s strategic infraDOI: 10.4236/ajcc.2020.94030
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structure and ecosystems. At the local level (the state of Veracruz), Neri and
Ávila’s indicators (2016) were used: These authors proposed a methodology for
measuring adaptation actions and advances carried out by the state government
or at the municipal level.
The aforementioned information was used to formulate an open-ended questionnaire. The aim was to understand the perception of experts regarding climate adaptation projects and whether they contributed to increasing the adaptive capacity of natural and social systems in the state of Veracruz. The questionnaire was sent electronically to three type of actors: 19 international cooperation agencies, 9 federal and state government agencies related to environmental
issues, and 12 key informants (researchers, public servants, and representatives
of civil associations). These actors were identified in the registry of the Mexican
Agency for International Development Cooperation (AMEXCID), publications
of the Institute of Ecology and Climate Change (INECC), and the Secretary of
the Environment of the State of Veracruz (SEDEMA). The considered international cooperation agencies were those that implemented or allocated resources
for projects for the mitigation of or adaptation to climate change in the state of
Veracruz in the 2010-2016 period. To evaluate the perception of the experts, a
vertical or intratextual analysis was performed (Piñar, 2012), in which the responses that occurred most frequently (General response patterns) were selected
and classified into mutually exclusive topics.

2.3. Data Analysis
In order to assess the dimension (1) “vulnerability to the CC of the Veracruz
municipalities”, a reference was made to the study done by Monterroso et al.
(2014) (Figure 3).
The municipalities where the projects were carried out a score were assigned
(Table 1).

Figure 3. Vulnerability of Veracruz to climate change.
DOI: 10.4236/ajcc.2020.94030

486

American Journal of Climate Change

P. Virués-Contreras et al.
Table 1. Classification criteria for climate change adaptation projects in the municipalities of Veracruz.
Vulnerability criteria

Score

Very high

4

High

3

Medium

2

Low

1

Very low

0

To evaluate the second dimension, or alignment of projects with the national
climate change policy of Mexico, the compliance of the projects with two of the
five general objectives of the PECC (2014-2018) and a total of 10 strategies was
considered. If a project met more than five strategies it was assigned a score of 2
(maximum); if a project met between one and up to five strategies it was assigned a score of 1 (average); if it does not contribute to any strategy, a zero
score was assigned.
To evaluate the third, fourth, and fifth dimensions, or the contribution to the
increase in the adaptive capacity of the natural sector and socioeconomic sector
and the contribution to climate governance, a total of 22 indicators were used, as
detailed in Tables 2-4. These are considered management indicators because
they reflect the procedures, actions, and programs carried out in the state of Veracruz on behalf of international cooperation agencies. The results and impact
indicators were not considered since there is insufficient information is available
to obtain reliable results. The evaluation was based on concise questions about
specific actions, enabling the degree of adaptation to climate change to be determined.
Using the previously mentioned indicators for each dimension, the evaluation
criteria were applied to each of the projects (Table 5), corresponding with a
mean score (1) when a project met half of the indicators per sector and a high
score (2) when it met half plus one of the indicators:
Normalization of the five dimensions.
To compare the dimensions, the normalization of the scores of each dimension was carried out considering a maximum score of 100 points, as follows:
 Normalization of dimension per project = (value/highest rating) × 100.
 Normalization of dimension for the total of the projects ([sum of all the ratings]/[maximum rating × number of projects]) × 1.
For visualization, the results were displayed on a radar graph.

3. Results & Discussion
Of a total of 33 projects identified in the state of Veracruz that were financed by
international cooperation agencies, 25 are related to climate change adaptation
(Table 6).
DOI: 10.4236/ajcc.2020.94030
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Table 2. Indicators selected to evaluate the contribution to the adaptive capacities of the
natural sector.
Indicative purpose

Indicator

There are actions
focused on the
ecological functions
of water bodies
and streams.
There are actions
that address soil
quality and health
to address climate
risks in plant cover
and biodiversity.

Questions that define it

Restoring
riparian vegetation

Do you consider actions for the
restoration of riparian vegetation,
rehabilitation and sanitation of
streams and water bodies?

Basin management

Do you consider strategies for
watershed and sub-basin management
in the face of the present and future
impacts of climate change?

Soil restoration
and conversion

Do you consider the restoration
and conversion of soils on
degraded surfaces?

Reforestation

Do you consider reforesting actions,
mainly with species that can
better adapt to climate change?

Protection/conservation
of areas

Does it encourage the increase of
Protected Natural Areas and/or the
certification of private conservation
areas?

Establishment of
environmental connectivity
areas and ecological corridors

Does it consider establishing
connectivity areas and biological
corridors that include the present and
future impacts of climate change?

Table 3. Indicators selected to evaluate the contribution to the adaptive capacities of the
socioeconomic sector.
Indicative purpose

Indicator
Vector control
Saving water in homes

There are actions for
addressing vector-borne
diseases related to
climate and for the
efficient use of water.
Social vulnerable
groups are considered;
population participate
in territorial planning
to prevent damage,
and is intended to
protect the integrity of
the infrastructure.

Questions that define it
Does it consider actions for the
control of vectors that transmit
climate-related diseases?
Does it promote rainwater uptake?

Community
territorial planning

Do you consider territorial planning
through population participation in
order to identify strengths and risks
to climate impacts?

Attention to social groups
in rural and urban areas

Do you serve rural and urban people
in climate-risk areas?

Building planning

Do you consider actions that promote
the development of an infrastructure
resistant to extreme climate impacts?

Incorporate climate, gender
and human rights approach

Do you consider the gender and
human rights approach?

Install early warning and
risk management systems at
three levels of government

Do you consider early warning and
risk management mechanisms in
the government sectors

Incorporate climate change
criterio into agricultural and
livestock programmes

Do you attend agricultural and
livestock programmes, considering
the effects of the CC?

Source: Based on Neri and Ávila, 2016; INDC, 2014.

DOI: 10.4236/ajcc.2020.94030
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Table 4. Indicators selected to evaluate the contribution to the adaptive capacities of the
climate governance sector.
Indicative purpose

There is coordination
with Non-Governmental
Organizations (NGOs)
on issues of vulnerability
reduction and/or
resilience increase; there
is cooperation between
the government and
academic institutions to
generate knowledge and
develop information
mechanisms; there is
synergy between the
private sector and
government agencies to
promote adaptation to
CC; there are formal
schemes or
mechanisms for
horizontal and
cross-cutting
decision-making.

Indicator

Questions that define it

Government-NGO
cooperation

Do you consider synergies between
social organizations and government
agencies for the realization, design and
implementation of adaptation actions?

Government academy
cooperation

Do you consider synergies between
academic institutions and government
agencies to design and implement
adaptation actions?

Government private
sector cooperation

Do you consider synergies between the
private sector and government agencies
that favor CC adaptation actions?

Updating laws

Does it reinforce CC policy in the State?

Cross-sectoral
collaboration

Do you consider collaboration
between government agencies to
develop adaptation measures?

Planning
instruments

Do you consider the development
of planning tools on the subject
of adaptation?

Coordination policies and
mechanisms that explicitly
address CC and resilience
And social participation
in adaptation policy

Do you consider the issue of CC in the
policies and mechanisms developed?
Do you consider participation and
training in adaptation issues?

Source: Based on Neri and Ávila, 2016; INDC, 2014; Schwan, 2014.

Table 5. Project classification criteria (natural sector, socio-economic sector, and climate
governance).
Sector

Criteria

Socioeconomic sector and governance

More than four indicators

Natural sector

More than three indicators

Score Impact level
2

A lot

2

A lot

Socio-economic sector and governance Between one and four indicators

1

Little

Natural sector

Between one and three indicators

1

Little

No indicators

0

Nothing

Table 6. Type of climate change adaptation projects applied in Veracruz in the 2010-2016
period: (a) biodiversity; (b) government capabilities; (c) productive system; (d) social system; (e) coastal; (f) freshwater and (g) environmental education.
(a)
Climate Change Program and Management of Natural Protected Areas
Biodiversity Conservation Program in the Sierra Madre Oriental (CESMO)
Biodiversity studies and strategies
Conservation of coastal basins in the context of climate change
Biodiversity Governance (use and management of biodiversity)
Project to adapt coastal wetlands in the Gulf of Mexico to the impacts of the Climate Change.
Study of the town of Ahuimol in the Chincontepec region

DOI: 10.4236/ajcc.2020.94030
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(b)
System of Adaptation Indicators for the State of Veracruz
Sustainable Purchases Criteria for the State of Veracruz
Municipal Climate Action Programs (PACMUN)
State Climate Change Policies
Institutional Capacities and Development of Climate Change Planning and Policy Instruments
Housing and Sustainable Building
Green Budget Index
(c)
Valorization of community sustainable beekeeping
Projects in support of community agencies serving vulnerable people
(indigenous women and young people in rural areas)
Improving and dissemination of tropical fruit technology for smallholders
Technical-economic pre-feasibility Study of Compost/Vermicompost Plants
(d)
Improving quality of life with biodigester systems
Wood-saving stoves
Wood-saving stoves to improve health, homes and conserve forests
(e)
Animation and development of the territory by the maritime technopole of Tuxpan, Veracruz
Blue Development Plan of the State of Veracruz
(f)
Sustainable use of water resource ecosystem services
(g)
Senior volunteers on environmental education

The implementation of projects related to climate change adaptation coincides
with one of the key conclusions of the 2010 United Nations Conference on Climate Change (COP 16) held in Cancun, Mexico: The same priority should be
given to adaptation as well as mitigation. In this conference, the Cancun Adaptation Framework (CAF) was adopted with the objective of reducing the vulnerability of developing countries, which were deemed as the most vulnerable
(INECC, 2018).
Sixty-four municipalities were supported by projects, corresponding with 30%
of the state’s municipalities (Annex 2). Of these, Chicontepec, Teocelo, Tuxpan,
and Xalapa had 3 projects, and Altotonga, Atzalan, Coatepec, Córdoba, San
Andrés Tuxtla, and Xico had two projects. However, for those municipalities
with more than one project, the projects did span different years and were
sponsored by distinct cooperation agencies and sectors. Most of the municipalities that received funding are located in the central part of the state, with 67%,
DOI: 10.4236/ajcc.2020.94030
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and to a lesser extent the southern area, with 14% and the northern area, with
19%. This geographical distribution of projects contrasts with the fact that in
general terms the flood values expected for the state will be higher for the northern part of the state, compared to the rest of the state. This is due to greater extent its geographical location, orientation of the coast and slope of the beach
(Silva-Casarín et al., 2018). Due to the increase in sea level projected by general
circulation models seawater could enter up to 40 kilometers inland from the
coast of the state of Veracruz (Tejeda, 2009). According to Mendoza González et
al. (2012), 29 municipalities are located less than 20 km from the coastal area of
Veracruz. Of these 29 municipalities within this coastal area radius, only six are
within the 64 municipalities that were supported by funding from international
agencies.
The highest number of projects was carried out in 2012 by 10 cooperation
agencies. The budget assigned by these agencies was $1180 million pesos (approximately $53,395,000 U.S. dollars). In this amount, the contribution of the
Japanese Agency for International Cooperation is not being considered because
it did not provide this data. The agency that made the largest economic contribution ($700 million pesos; about $31,675,000 U.S. dollars) was the Global Environment Fund (GEF), followed by the German Agency for Cooperation. The
country that financed the most projects (6 in total) was Germany (Figure 4).
The GEF’s participation in international cooperation is due to the new group
of private sector actors with the greatest influence and financial contributions to
global public policies that have their turning point from 2000, with the publication of the Millennium Development Goals, where environmental protection
played a central role (Perez and Ayala, 2016).

Figure 4. Number of projects for adaptation to climate change in Veracruz in 2010-2016.
Source: Designed with own data.
DOI: 10.4236/ajcc.2020.94030

491

American Journal of Climate Change

P. Virués-Contreras et al.

Covering the cost of adaptation to climate change in developing countries is a
challenge for the international community. Actions and adaptive measures in
these countries are estimated to require between $100 and $450 billion dollars
(USD) per year. Nonetheless, the sources of financing that have addressed climate change at an international level have focused on mitigation rather than
adaptive programs, actions, or instruments. In 2004, only 15% of the resources
allocated to combating climate change were dedicated to adaptation (ODI,
2012). Although this percentage has increased in recent years in response to the
increase in international adaptation mechanisms, such as the Adaptation Fund
(AF) and the Least Developed Countries Fund (LDCF), the percentage of resources geared to adaptation in 2011 was around 16% globally (CFU, 2013).
Notably, one of the main results of the United Nations Climate Change Conference (COP 15) held in Copenhagen, Denmark, in 2009, was the participating
countries’ commitment to mobilize one hundred billion dollars (USD) for climate change by 2020, including a fast-start finance pledge of $30 billion dollars
(USD) starting in the decade of 2010. However, Latin America receives a relatively small amount of the international funding for climate change mitigation,
vulnerability, and adaptation. A total of $930 million dollars (USD) was approved for the region between 2004 and 2011 through special climate funds.
However, there are bottlenecks in the process, from the conception to execution,
as only $333 million (USD) was actually disbursed in that timeframe (CFU,
2013). Meanwhile, the Conference of the Parties of the Paris Agreement of 2015
established a new, quantified, and collective target for developing countries of at
least $100 billion (USD) annually, taking into account their needs and priorities.
As for the case of the Adaptation Fund, Mexico has reportedly accessed funds
equal to $10 million dollars from 2012 to 2016 through the National Implementing Entity, the Mexican Institute of Water Technology (IMTA) (Benet,
2012). Calls for funding issued in 2018 by the Business, Energy, and Industrial
Strategy Department of the International Climate Fund (ICF) allocated up to 2
million euros for technical assistance activities in Mexico, specifically in improving energy efficiency (Embajada Británica en México, 2018). Meanwhile,
calls for funding emitted by the International Climate Initiative (IKI) offered
from 2.5 million to 30 million euros in 2019, with ecosystem-based adaptation as
its area of priority (IKI, 2018).

Evaluation of Projects
The results of the evaluation of the projects (whose titles are listed in Annex 1)
under the proposed conceptual model of five dimensions are presented and discussed as following. The scores for each dimension on a scale of 1 to 100 are
shown in Table 7.
Three projects stand out (Figure 5): the project for the conservation of coastal
basins in the context of climate change financed by the GEF in 2015; the project
for the adaptation to climate changes’ impacts on coastal wetlands in the Gulf of
Mexico, also financed by the GEF through the World Bank in 2011; and finally,
DOI: 10.4236/ajcc.2020.94030
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Table 7. Evaluation of projects according to their five dimensions.
Project

Vulnerability per
municipalities

Contribution to
the national policy
of climate change

Contribution
to the natural
sector

Contribution to
the socioeconomic
sector

Contribution
to climate
governance

1

100

50

50

0

50

2

100

50

50

50

50

3

100

50

0

0

0

4

25

50

0

0

0

5

25

50

0

0

50

6

50

100

100

50

100

7

25

50

0

0

0

8

50

50

50

0

50

9

100

0

0

0

0

10

25

50

0

50

50

11

100

50

0

0

50

12

100

50

0

0

50

13

50

100

50

0

50

14

50

0

0

0

50

15

25

100

50

50

100

16

50

50

50

50

50

17

50

50

0

50

50

18

75

50

0

0

50

19

100

0

0

0

50

20

100

0

0
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0

0

0

50
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100

50

0

0

0
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100

50

0

0

0

24

50

0

0

0

0

25

50

50

0

0

0

TOTAL RATING

1700

1100

400

300

950

MAXIMUM RATING *
NUM. PROJECTS

2500

2500

2500

2500

2500

STANDARDIZED
RATING

68

44

16

12

38

the program for the conservation of biodiversity in the eastern Sierra Madre financed by the GIZ in 2012.
The overall results of the 25 evaluated projects in terms of the evaluated dimensions are summarized in Figure 6.
The evaluation of the first dimension (vulnerability of the municipalities to
climate change) received the highest overall score of 68 points. This was due to
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Figure 5. Comparative results of each project evaluated according to five dimensions.

Figure 6. Results of the evaluation of 25 climate change adaptation projects.

the normalization of the data and the inclusion of projects that impacted the entire state (44% of the projects correspond with planning documents, decision
making, planning instruments, research documents, and law and public policies). To reduce vulnerability, Mercer (2010) noted that the capacities needed to
understand the implications of climate change were being created through the
use of information and research studies.
The application of climate change projects and level of vulnerability of the 64
municipalities where projects were implemented, corresponding with 30% of the
state’s total municipalities, are visualized in Figure 7. It is evidenced that the
adaptation projects do not always correspond with the highly vulnerable municipalities but are also implemented in municipalities with medium vulnerability.
According to Imbach et al. (2015), vulnerability analysis is essential to identify
the sites most affected by a phenomenon, such as climate change (e.g., heat
DOI: 10.4236/ajcc.2020.94030
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Figure 7. Application of climate change adaptation projects in Veracruz municipalities by
level of vulnerability. Source: Own elaboration, adapted from Monterroso et al., 2014.

waves and floods), in order to prioritize the allocation of resources. In addition,
it can help to understand the behavior of socio-environmental systems (community and infrastructure) and their attributes (e.g., health and economy). In
response to vulnerability, it is necessary to define possible adaptation measures
and to monitor the effectiveness of currently implemented measures. The suggested measures must consider both the biophysical and social components of a
system to be successful (Delgado, Luca. & Vázquez, 2015). Finally, international
cooperation agencies (in coordination with the organizations of the implementing state) should allocate resources to the areas of highest priority.
In regard to the second dimension, or contribution to national policy, a score
of 44 was reached, indicating that less than half of the executed projects are
aligned with the national strategies outlined in the PECC 2014-2018. This program is Mexico’s main public policy instrument for addressing climate change.
It aims to promote, regulate, and enable the implementation of the national climate change policy and also suggests adaptation and mitigation actions based on
a long-term, systematic, decentralized, participatory, and comprehensive approach. Martínez, Muñoz, and Ojeda (2014) mention that it is difficult to measure the impact of the PECC 2014-2018 in Mexico, including its effectiveness as a
strategic tool or support for real interventions. However, one of the lessons of
the program is that the implementation of climate change policies poses a
double challenge. First, the implementation of such policies requires clarity and
coordination among institutions that extend beyond a sectorial approach.
Second, it forces regions to rethink themselves as complex territorial units given
that the implementation of actions and their effectiveness requires a bottom-up
approach and the mobilization of existing resources at local levels, including loDOI: 10.4236/ajcc.2020.94030
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cal political will and social pressure, in order to achieve medium- and long-term
objectives.
For this reason, alignment to the objectives of the program is crucial in order
to carry out priority mitigation and adaptation measures. A unified response is
necessary in order to channel international support and jointly face the vulnerability and risks to which the country is subjected. It is also necessary to contemplate the stipulations of new laws, such as the Climate Change General Law,
which was last updated on July 13th, 2018. It describes the baseline measures
that Mexico should meet to fulfill the stipulations of the Paris Agreement and
defines the Intended Nationally Determined Contribution (NDC) toward the
reduction in GHGs in order to achieve the goals of the agreement. In addition, it
mandated the creation of a National Adaptation Program and the development
of an early warning system to reduce social vulnerability to extreme weather
events (DOF, 2018).
The contribution to the third dimension, or adaptive capacity of the natural
sector, received a score of 16 points. This is due to the approach of the evaluated
projects. They were not carried out in the upper, middle, or lower basins of the
state’s priority areas, nor did they consider native species. Furthermore, they
disregarded the conservation of coastal systems. In terms of vulnerability, these
areas are where the state of Veracruz requires the most attention.
Llano and Fernández (2017) argued that the adoption of transversal policies in
territorial planning is urgent in Mexico in order to promote the conservation
and sustainable use of natural capital. In this regard, sustainability can potentially be regarded as a strategic, guiding axis. As part of such measures and for
the evaluation of progress, it is necessary to set specific quantitative and temporal goals and to bolster regulatory, economic, and market instruments that value
biodiversity.
The fourth dimension, or contribution to the adaptive capacity of the socioeconomic sector, received a score of 12 points. This sector received the lowest
score due to the complexity of the factors involved: it is safe to assume that there
are many issues to attend to in this sector. The focus on the need for social
changes has garnered momentum in contemporary societies due to, for example,
the increasing demand for energy and basic resources. Without a doubt, this
sector requires a further detailed analysis given the innumerable indicators. Its
estimation is important because climate change does not occur independently of
socioeconomic processes. The link between the former and the policies that regulate and guide the latter will improve the quality of life of the population and
promote economic growth. In addition, these policies must be articulated and
respond to a global strategy for sustainable development (SEMARNAT, 2012).
At a governance level, a score of 38 points was obtained. Around half of the
executed projects collaborated with or were carried out by different entities, such
as civil associations, academia, and government. In some cases, the inclusion of
social groups occurred through local training workshops. As Demares (2016)
pointed out, global climate governance is fragmented but, at the same time, deDOI: 10.4236/ajcc.2020.94030
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pendent on local action because the solutions to climate change are ultimately
local. In this context, the generation of information and citizen participation are
of the essence and represent transversal instruments that can be used in strategic
combination with other management tools. In addition, McCarney (2006)
stressed that each city faces unique challenges in addressing climate risks, and
solutions must be adapted to their own specific context based on a local governance approach. The success of such efforts is related to the governance capacity
of cities which, if weak or limited, signifies that the capacity to implement programmatic measures for mitigation or adaptation to climate change is reduced.
Likewise, efficient financing is a basic requirement for enhanced governance in
cities.
In summary, the overall results of the five analyzed dimensions are not at all
flattering. On one hand, they reveal that it is necessary to construct regional
adaptation strategies that contemplate actions on behalf of government authorities, the private sector, and civil society. Imbach et al. (2015) suggest that local
adaptation strategies to climate change be carried out according to precise steps
and, firstly, by defining the scope of the strategy and the characteristics of the
territory. Also, a vulnerability analysis is necessary. Ultimately, these steps
should culminate in a portfolio of investment projects that would together lead
to an increase in the natural, social, and economic adaptive capacities of a region
or system. A stronger focus on effective adaption will support developing countries in their quest to achieve climate-resilient sustainable development (Fritzsche et
al., 2014). Given the aforementioned, it is importance to identify the priorities
for adaptation in the specific context, sector, or region in question, involving
different actors and, above all, to pursue influence in public policy actions at a
given time (Zorrilla & Altamirano, 2015).
It is important to note that the results obtained herein were based on the indicators considered suitable for the case study. Quiroga (2009) highlighted that
indicators ideally constitute a system of clear and timely signals about a determined environmental process, constituting a system of select information to
evaluate progress in certain matters, and that not all data are a valid input, which
is why it is crucial to certify their origin.
Finally, it is considered that the perception of the experts reinforces the evaluation of the indicators. Eighty-seven percent of those interviewed agreed that international cooperation projects have in fact contributed to the increase of adaptive capacities in the state of Veracruz. They recognize that the issue is complex,
as the intricacies of both local and regional climate changes must be understood
but, in order to face climate change, the risks must be addressed comprehensively with a territorial and systematic vision. The use of international and national economic resources must be efficient, especially in cases where adaptation
processes are gradual. The general perception was that international financing
can increase, directly or indirectly, the adaptive capacity of different sectors to
future climate variability.
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At the national level, planning instruments with a territorial focus are important because they enable better decision making in favor of sustainability and
can attend to priority zones for conservation in order to make ecosystems and
biodiversity more resilient and, lastly, can strengthen the capacities of the governmental and productive sectors. This reinforces Mercer’s findings (2010) in
regard to the use of information and results from research to further comprehend the consequences of climate change.

4. Mexican Experience in Context
International cooperation has evolved from the mere transfer of resources between two or more international actors, to the inclusion of criteria of equity,
sustainability and co-responsibility to developing countries, so that they could
reach a high level of human development (Fernandez and Pieske, 2004; Marcellesi, 2012; Duarte and González, 2014). However, it is fair to recognize that international aid is governed by geopolitical parameters that have more to do with
the interests of the donor than with those of the recipient (Llistar, 2009). This,
despite, in economic terms, climate change represents the biggest and most
widespread market failure ever seen in the world, the greatest negative externality of the system, as it affects not only who causes the damage, but also impacts
other economies and other generations (Stern, 2006).
The Mexican case illustrates that success in adaptation measures depends not
only on financial resources, but also largely on the participation of civil society
in its design (Landa, Ávila and Hernández, 2010). Since even though this country has developed institutions to regulate and administer international support,
such as the Agency for International Cooperation for Development (AMEXCID),
and the International Cooperation for Development Act (LCID, 2011), this
agency has not taken a proactive role in registering and guiding international
funds towards the needs of the recipient communities.

5. Conclusion
In a timeframe of seven years (2010-2016), 25 climate change adaptation projects
were implemented in the state of Veracruz through international cooperation.
These were executed over 30% of the territory, with an impact on 45% of the total population. The budget assigned by these agencies was $1.18 billion pesos,
and the country that financed the most projects was Germany. However, the
projects were not always implemented in highly vulnerable municipalities, but
rather, mostly in areas with a medium degree of vulnerability. The general results of the contribution of the projects toward the five analyzed dimensions are
not flattering. Regarding the contribution to climate change policies in Mexico,
less than half of the evaluated projects are aligned with the national strategies
outlined in the PECC 2014-2018. As for the natural sector, the approaches of the
evaluated projects are not focused on priority areas of the upper, middle, or
lower basins of the state, nor are they oriented toward the conservation of coastDOI: 10.4236/ajcc.2020.94030
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al systems, which require the most attention given their vulnerability. As for the
socioeconomic sector, despite the overall low score, several projects that aimed
to carry out local actions stand out, including some related to community territorial planning or that attended to social groups in rural and urban zones. Finally, in regard to climate governance, different governmental entities participated
in approximately half of the executed projects, such as civil associations, academia, and government, and in some cases, different social groups were included
in training workshops on local production systems.
This study offers a general overview of the resources received in the state of
Veracruz from international cooperation efforts. Without a doubt, it is crucial to
delve deeper into each of the implemented projects to assess their impact on territory and society.
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Annex 1: List of the Titles of the Evaluated Projects
1) Programa cambio climático y gestión de áreas naturales protegidas.
2) Programa de conservación de biodiversidad en la sierra madre oriental.
3) Estudios y estrategias de biodiversidad de Chiapas, Puebla y Veracruz.
4) Animación y desarrollo del territorio por el tecnopolo marítimo de Tuxpan,
Veracruz.
5) Plan de desarrollo azul del Estado de Veracruz.
6) Conservación de Cuencas Costeras en el Contexto de Cambio Climático.
7) Uso sustentable de los servicios ecosistémicos del recurso hídrico.
8) Gobernanza de la biodiversidad: Participación justa y equitativa de los
beneficios que se deriven del uso y manejo de la diversidad biológica.
9) Valorización de la apicultura sostenible comunitaria.
10) Vivienda y edificación sustentable.
11) Sistema de Indicadores de Adaptación para el Estado de Veracruz.
12) Criterios de compras sustentables para el Estado de Veracruz.
13) Programas de Acción Climática Municipal (PACMUN).
14) Estudio de prefactibilidad técnico-económica de plantas de composta/vermicomposta en dos zonas del estado de Veracruz.
15) Proyecto de adaptación de humedales costeros del Golfo de México ante
los impactos del cambio climático.
16) Mejorando la calidad de vida con sistemas biodigestores.
17) Construyendo 24 estufas ahorradoras de leña en 4 comunidades de
Veracruz.
18) Construyendo estufas ahorradoras de leña para mejorar la salud, los
hogares y conservar los bosques.
19) Políticas estatales en materia de cambio climático.
20) Capacidades institucionales y desarrollo de instrumentos de planeación y
de política en materia de cambio climático en las 32 entidades federativas
(comprende los 31 estados y el distrito federal) y sobre el Sistema Nacional De
Cambio Climático (SINACC).
21) Índice de presupuestos verdes: análisis de presupuesto de egresos que
incentive acciones ambientales en sectores estratégicos de competencia estatal.
22) Proyecto en apoyo a organismos comunitarios que atienden a población
vulnerable, sustancialmente mujeres y jóvenes indígenas en el medio rural, en
los estados de México, Puebla y Veracruz.
23) Mejoramiento y difusión de tecnología de frutas tropicales para los
pequeños productores en el Estado de Veracruz.
24) Cooperación técnica, a través del programa de envío de voluntarios senior,
en el tema de educación ambiental.
25) Estudio Etnobotánico de la localidad de Ahuimol en la región de
Chincontepec, Veracruz.
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Annex 2: Municipalities of the State of Veracruz with an
International Cooperation Project in the 2010-2016 Period
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Número

Municipio

Número

Municipio

1

Acajete

36

Papantla

2

Alamo Temapache

37

Paso del Macho

3

Alpatlahuac

38

Perote

4

Altotonga

39

Poza Rica

5

Alvarado

40

Río Blanco

6

Amatlan De Los Reyes

41

San Andres Tuxtla

7

Atlahuilco

42

Soteapan

8

Atoyac

43

Tamiahua

9

Atzalan

44

Tatahuicapan

10

Ayahualulco

45

Tecolutla

11

Banderilla

46

Teocelo

12

Benito Juarez

47

Tepatlaxco

13

Calcahualco

48

Tepetzintla

14

Camerino

49

Tequila

15

Cerro Azul

50

Texcatepec

16

Chicontepec

51

Tlachichilco

17

Chinameca

52

Tlacotalpan

18

Chocaman

53

Tlalnelhuayocan

19

Coatepec

54

Tlaltetela

20

Cordoba

55

Tlilapan

21

Cosautlan de Carvajal

56

Tomatlan

22

Coscomatepec

57

Tuxpan

23

Cuitlahuac

58

Veracruz

24

Fortin

59

Villa Aldama

25

Huatusco

60

Xalapa

26

Huayacocotla

61

Xico

27

Ixhuacan de Los Reyes

62

Yanga

28

Ixhuatlan de Madero

63

Zacualpan

29

Ixhuatlan del Café

64

Zontecomatlan de López y Fuentes

30

Jilotepec

31

La Antigua

32

Magdalena

33

Mecayapan

34

Orizaba

35

Pajapan

505

American Journal of Climate Change

