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EXECUTIVE SUMMARY
CLIMATE CHANGE ADAPTATION STRATEGIES
FOR THE STATE OF OAXACA, MEXICO
Sofia Muñoz

Policy Question: What policy strategies should the government of the state of Oaxaca implement
to adapt to climate change?
The Mexican government and the international community have identified climate change as one
of the most difficult challenges of the century. This is especially true for developing countries
and their poor populations, since climate change impacts will be a constant threat to achieve
international and national development goals. Although climate change mitigation strategies are
essential to reduce these impacts in the future, the historic and present emissions level will have
impact in the short, medium, and long term. Therefore, adaptation strategies are critical to
overcome these impacts and to be able to achieve development.
The World Bank in Mexico, through the Latin America and Caribbean Regional Environmental
Unit, is working with the Mexican federal and state governments to develop climate change
adaptation plans. Together with the World Bank, the government of the state of Oaxaca is
creating a climate change adaptation plan that will be an instrument to face the challenges that
climate change will have in the state. As part of that project, this policy paper provides a broad
perspective of climate change impacts for the state of Oaxaca, with a specific focus on problems
for urban areas. It provides recommendations on different adaptation measures that should be
included in the state’s adaptation plan, all of which can be applied for the state’s urban areas.
The first part of this policy paper includes an analysis of the different problems that the state of
Oaxaca will have as a consequence of climate change. After defining the problem, the following
section presents a set of criteria which where considered in defining the alternatives. The
analysis section focuses on weighing the alternatives against the criteria, which sets the ground
for the final recommendations.
Problem Definition
Oaxaca is one of the poorest states in Mexico. It lacks economic opportunities and education and
human development remains behind compared to the rest of the country. People’s strong
dependence on agriculture increases the possible threat of climate change on their livelihoods,
but the lack of economic resources and investments in other sectors make it a state that has been
left behind.
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Urban areas in the state are growing. Population growth is a main cause, but the disorganized
growth increases the challenges in urban areas. There is a lack of planning and future vision of
the needs for organized and sustainable urban systems. The impacts of climate change in these
areas, especially those lying in the coasts, are likely to be significant and in many cases
devastating. Poor infrastructure in transportation and communications increases the threats of
extreme weather events and climate related disasters. Likewise, the significant impacts on water
availability, accessibility, and quality will have important impacts on health, economic activities,
and social welfare.
One of the main challenges is the complexity of actors and stakeholders involved in the issue.
While everyone will assume the consequences of climate change, the implementation of
adaptation strategies is highly dependent on government policies, actions, and cooperation.
International organizations have played, and will increasingly play, an important role in the
application of these plans and on helping the governments lead toward climate change actions.
The private sector, on the other hand, is key to encourage economic growth and support through
investments, but its participation has been poor, especially in the state of Oaxaca.
Alternatives
The alternatives analyzed in this paper are divided in two groups: building adaptive capacity and
delivering adaptation actions. The first group is based on generating the necessary information
and conditions that will support climate change adaptation. These alternatives include increasing
knowledge on the impacts of climate change, promoting education and understanding of the
impacts, achieve economic development, encourage economic diversification, encourage
multilevel governance and cooperation across actors, and promote insurance and financial
mechanisms. The second group of alternatives is focused on reducing the vulnerability of the
damages caused by climate change: investing in physical infrastructure, such as transportation or
water, and improving urban planning.
Recommendations
The paper shows the important role that all of the alternatives play in achieving adaptation to
climate change, and how all of these meet to a certain extent the main criteria: encouraging
achievement of development goals, feasibility, cost-effectiveness, implementation in the near
future, reducing long-term vulnerability, and scalability. Therefore, the recommendations include
all of the alternatives but should be implemented in three different stages.
The first stage is can be implemented within the existing policy frameworks and will have a
positive impact in achieving the rest of the alternatives. These alternatives include:
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•
•
•

Increase knowledge of the impacts of climate change at the local and state levels
Promote education and understanding of the impacts of climate change
Encourage multilevel governance and cooperation across actors in different sectors

The second stage includes strategies that need more investment from public and private sources
and that are necessary in order to achieve the last stage. These include:
•
•
•

Improve urban planning
Invest in physical infrastructure (transportation, water, and communications)
Promote insurance and financial mechanisms

For these strategies to be successful, the government needs to establish the necessary conditions,
which can result from the improved cooperation between the private and public sectors, as well
as a multilevel governance framework.
Investments in urban planning, physical infrastructure, and insurance and financial mechanisms
can lead to more sustained economic development and diversification. Therefore, the last stage
of alternatives includes both:
•
•

Achieve economic development
Encourage economic diversification

Economic development and diversification are key strategies and play a very important role in
climate change adaptation. Since both of the strategies are a consequence of education, human
development, infrastructure, competitive urban spaces, and efficient governance, they should be
seen as alternatives that will be developed throughout the process rather than addressing them
independently in the far future.
All of the alternatives are applicable in urban areas in the state of Oaxaca. Improving knowledge
on the local impacts that climate change will have on Oaxaca’s cities will allow for a more
accurate design of policies and instruments for climate change adaptation. Community
participation through education and communication is even more important in urban contexts,
where there tends to be fragmentation between social groups and where the impacts of climate
change are imbalanced for different population groups. Coordination between different levels of
government is highly needed in cities; urban sprawl has increased the complexity of the cities’
jurisdictional structure and the daily interaction of different actors brings more complex
challenges in the urban context.
Urban planning is becoming a priority for development and climate change. It should include
investments in infrastructure for water service provision, transportation, and communications.
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Although this requires high investments and mobilization of financial resources, there are
possible opportunities to access those resources. In this matter, the active participation of the
World Bank plays a crucial role. The organization can invest in projects, but also act as
intermediary with the private sector to attract more investments into the state.
The insurance market needs further development especially in Oaxaca. Designing good
insurance mechanisms can increase private sector investments and participation, encouraging
economic growth and development. In this case also, international financial institutions can play
a vital role in designing and implementing these mechanisms and they can help the local and
state governments create an inviting environment.
Finally, due to the socioeconomic conditions in Oaxaca, economic development and
diversification become a central issue regarding climate change adaptation. In the case of urban
areas, economic diversification becomes very important.. In the past years Oaxaca has attracted
attention for its natural resources and cultural richness and has gained national and international
notice. This is an important opportunity to foster entrepreneurship that promotes social welfare
and environmental sustainability, to put Oaxaca as a national example. This can help achieve
economic growth and development, but also increase awareness on the needs to preserve natural
resources and therefore adapt to and mitigate climate change.
Active participation and cooperation between the local, state, and national governments is
necessary to implement every strategy. The role of the World Bank is significant and should be
considered as such in the implementation process. The World Bank has an important position for
advising governments on the design of policies, but also to set the stage for active private sector
participation. In designing the policies, the World Bank can act as an intermediary between the
different levels of government to ensure that there is cooperation and that the application of the
strategies is consistent. Likewise, the World Bank’s participation designing and investing in
specific projects, like transportation or water infrastructure, can promote private sector’s
participation because they can be confident that the there is more likely to be clear spending and
accountability for each of the projects.
Development is a key issue for governments and a constant and important challenge. Climate
change and its consequences will make this challenge even more complicated, especially in
places where there is a lack of economic development or capacity building. Oaxaca already has
several challenges regarding development, but it is also a place that is highly vulnerable to
climate change. Therefore, the application of clear and well-designed adaptation measures is
necessary to reduce the threats of climate change for the people, the ecosystems, and the
economy. These strategies should be a priority for the government and development agencies
working in the state, so as to increase people’s wellbeing and achieve local, national, and
international development goals.
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CLIMATE CHANGE ADAPTATION STRATEGIES
FOR THE STATE OF OAXACA, MEXICO
Sofia Muñoz
POLICY QUESTION
What policy strategies should the government of the state of Oaxaca implement to adapt to
climate change?1
STATEMENT OF PURPOSE
Climate change has become a major topic in the national agenda and adaptation to it is one of the
key actions that the government encourages so as to reduce the negative impacts that climate
change will have in the society. The World Bank in Mexico is helping national and state
governments develop climate change adaptation plans at the state level, which has become major
activity as part of its country’s strategy.
As the client, the Latin America and Caribbean Regional Environmental Unit at the World Bank
in Mexico asked me to collaborate in the design of a Climate Change Adaptation Plan for the
State of Oaxaca. The World Bank asked me for assistance to develop adaptation strategies in the
state’s urban areas. Since climate change is a broad topic and is likely to have strong linkages
between different population groups and geographical areas, the following analysis provides a
broad perspective of the problem and the solutions. Although it focuses on the consequences that
climate change will have in urban areas and how they have to be tackled, I also include some of
the general problems at the state level that are worth considering.
The following policy paper includes a problem definition and the analysis of the different
problems categorized by general problems for the state as well as urban specific problems. The
next section presents the criteria by which the alternatives will be evaluated. Section 3
enumerates the different alternatives considered, which are divided in two categories: building
adaptive capacity and delivering adaptation actions. The next section includes an analysis of the
alternatives weighed against the criteria. Finally, the last section presents recommendations on
climate change adaptation actions for the state, which should be included in the Climate Change
Adaptation Plan. It also provides with advice for their successful implementation.

1

The client suggested focusing on water and transportation in urban areas. With this research and the later analysis,
I will try to define if those are the main problems in climate change adaptation or if there are others that should be
also included in the recommendations.

1

INTRODUCTION2
Climate Change Adaptation
According to the Global Environment Facility (GEF), Climate change adaptation is defined as
“the process of reducing the adverse effects of climate change on human development and
natural systems.” In 2010 national governments agreed that climate change adaptation should be
a central priority, and adopted therefore the Cancun Adaptation Framework during the Climate
Change Conference in Cancun, Mexico (COP 16). The framework’s objective is to enhance
action regarding climate change adaptation by increasing international cooperation to reduce
vulnerability and build resilience, especially in developing countries. All parties agreed to plan
and implement adaptation actions, to develop national adaptation plans, as well as to create a
work program to establish approaches to address losses and damages caused by climate change.
(UNFCCC, 2010)
Climate change adaptation is not only important when considering the impacts it will have on the
ecosystems, but also when looking at the development goals that have been established at the
international level (e.g. Millennium Development Goals) as well as each Country's goals. The
2008 Human Development Report of the United Nations Development Program (UNDP) stresses
on the inevitable consequences of climate change, which will limit people's capacity to confront
them and to which societies will have to develop adaptation measures. It also argues that a
reduction in agriculture productivity, an increase in hydric insecurity, the exposure to extreme
events, the collapse of certain ecosystems, and the increase in health risks will threaten the
achievement of the development goals. Finally, the report stresses on the importance of using
adaptations strategies to plan and conduct development. (Gobierno Federal, 2010)
Other two important aspects have been included in the international agenda regarding climate
change adaptation: financing for adaptation; and information and tools that countries can use to
make decisions regarding adaptation. The United Nations Framework Convention on Climate
Change (UNFCCC) highlights the importance of financing countries with low and middle
income and as well as developing international financing mechanisms, such as the Adaptation
Fund. (Gobierno Federal, 2010)
Actions in Mexico
Climate change has been identified as one of the most important challenges in Mexico for the
21st Century. The Mexican government has emphasized on the necessity to create and modify
public policies to reduce vulnerability and strengthen the capacity to adapt to climate change
from different sectors in the society and the strategic infrastructure in the country. Some of the
2
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actions have been the development of the National Risks Atlas, and the strengthening of the
National Fund for the Prevention of Natural Disasters (FONDEN). Additionally, in the 2011
federal budget more economic resources were directed to prevent and attend natural disasters,
and the rules of operations where modified to allow states and municipalities to have access to
federal funds for support in the event of climatic contingencies. (Gobierno Federal, 2010)
Mexico has been proactive in integrating and presenting four national communication documents
to the UNFCCC that include different actions and necessities on adaptation for the country.
Academic institutions and social organizations have started an important effort to increase
scientific work and evidence for decision-making, especially at the local level. Other state
climate change action plans have been also developed. (Gobierno Federal, 2010)
The National Development Plan 2007-2012 is one of the main strategic plans at the federal level.
It proposes environmental sustainability as one of the main priorities. Environmental
sustainability topics mentioned in the National Development Plan include water, biodiversity,
forests, waste management, and climate change, among others. Because of the importance of
climate change and its projected consequences in the country, climate change adaptation
measures are one of the most important objectives within environmental sustainability. In this
Plan, the government affirms the commitment to reduce the effects of climate change by
promoting efficient production and use of energy, including transportation, renewable energies,
and the use of low-emissions technologies. (Presidencia de la República, 2006)
International and national instruments show a common vision of the importance of climate
change and the priority that adaptation should have in developing countries, and in the specific
case of Mexico. This allows for better application of international knowledge and instruments at
the national level, increasing the likelihood for development, especially in poor and vulnerable
areas like Oaxaca.
PROBLEM DEFINITION
Creating climate change adaptation plans is key to achieve development because of the impact
that climate change has and will have on people and communities. Climate change will
especially affect people that live in poor conditions and it will create an important challenge for
development (see Appendix 1 for more information on global, national, and local impacts of
climate change).
Although there is a clear need for climate change mitigation strategies to reduce future impacts
of climate change, adaptation is a key part to address it and to respond to its consequences in the
short and medium terms. Since there is already evidence of the impacts of climate change, and
there is high confidence of future impacts, adaptation is the only way to deal with these impacts
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and to adjust to any changes that climate change will yield in several sectors of the economy.
Adaptation is likely to reduce the negative impacts of climate change by avoiding damage and
investing on climate change strategies at all levels. (Stern, 2006)
It is necessary to acknowledge the effects that climate change will have in specific regions to be
able to cope with its impacts. Although there is not enough information at the state level for
Oaxaca, there are several assumptions made at the global level that can be applied for the state.
Since climate environmental issues are closely related to development, it is especially important
to pay attention to development objectives and current trends to be able to suggest strategies to
adapt to climate change.
General Climate Change Problems for the State of Oaxaca
Climate change: a threat for development goals
Achieving development is, in theory, the state's main goal: reducing poverty, increasing
education, promoting job creation, promoting wellbeing, among others. Since climate change is
likely to affect the process for achieving these goals, adaptation to changes in climate should be
the main priority so that the development goals can be achieved regardless of climate change
impacts.
There are important linkages between development and climate change adaptation based not only
on scientific evidence on climate variability or the observed current and projected impacts of this
variability, but also on how these impacts may jeopardize local, national, or international
development goals (e.g. MDGs) as well as how development could lead to maladaptation.
Sustainable development by its own is a difficult task to achieve. Failing to achieve
environmental sustainability can lead to reduced economic growth and important social impacts.
Additionally, climate change is an important challenge for development. Although its impacts
are already visible, there is no certainty of how these impacts are going to affect development
goals and economic growth in the future. However, it is likely that the implication of climate
change for economic growth and poverty can be enormous, especially in developing counties.
(World Bank, 2009)
In its National Development Plan, the federal government includes in one of its objectives for
environmental sustainability to encourage the creation and implementation of climate change
adaptation measures. It stresses on the importance of including these strategies into development
planning, especially considering the effects of climate change on food security, poverty, and
inequality. (Presidencia de la República, 2006)
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The government of the state of Oaxaca includes in its State Development Plan that the state’s
environmental policies are focused on achieving sustainability and has included environmental
protection and sustainable use of natural resources in the state’s development programs. The Plan
acknowledges the historical mistake of using economic growth as the only strategy and measure
for development, and therefore argues for a comprehensive and holistic economic approach that
protects the environment and promotes social welfare. Nevertheless, the plan does not include
climate change adaptation as a strategy to achieve development, which can be a major challenge
for the successful implementation of the adaptation plan. (Gobierno del Estado de Oaxaca, 2006)
Socioeconomic challenges for Oaxaca’s population 3
Although Oaxaca is a State within the Mexican Country, it is important to put it in the context of
a Least Developed Country because of its characteristics regarding the economy and the social
situation. While Mexico is one of the Developing Countries that is growing at a higher pace and
has highly developed in the last decades, there is still important inequality within states. Oaxaca
is one of the poorest states in the Country, and is also one of the states with the highest
difficulties to develop because of the lack of education and human capital development.
Lack of economic opportunities
Oaxaca is one of the poorest states in Mexico. People lack economic opportunities, have low
wages, and many live with high poverty levels. Oaxaca is considered one of the states with
lowest productivity per person, with the lowest levels of competitiveness, and its economic
activities account for only 1.53% of the national GDP. (INEGI, 2011) The state has been left
behind in comparison to the achievements at the national level, many of which have been a result
of globalization especially because of the lack of capacity to attract and retain productive
investments.
Some of the explanations for these problems come from the insufficient and inadequate basic
economic and social infrastructure, the inefficient use of resources, the high costs associated with
economic activities, lack of specialization in competitive sectors, and low capacity to generate
enough employment. (Gobierno del Estado de Oaxaca, 2006)
This lack of economic opportunities and the backwardness of the state regarding economic
conditions is clearly manifested in the way people live. According to the Mexican Census
Bureau (INEGI, 2011) 18.7% of households have only dust floor, 32% have access to tubed
water inside their homes, 70.8% have drainage, 94.6% have sanitary services, and 94.3% have
access to electricity.

3

Refer to Appendix 2 for more details on the socioeconomic conditions of Oaxaca.
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Oaxaca’s high dependence on Agriculture presents another important challenge for economic
development, especially with the projected future consequences of climate change. The Stern
Review (2006) argues that regions that are highly dependent on agriculture are more likely to be
affected by climate change. Oaxaca is one of the states that is most dependent on agriculture in
Mexico, and is also very vulnerable to climate change. Changes in climate will lead to changes in
rainfall, which will then affect people's agricultural activity. The fact that a high percentage of
families depend on this activity for their livelihoods makes it a crucial problem for adapting to
climate change. It will lead to poverty in rural areas but also migration to urban ones, putting
more pressure on the second ones.
The latter presents a major challenge for development and therefore a major challenge to adapt to
climate change. Those households living in such poor conditions are likely to be affected by the
impacts of climate change. For example, in the event of an extreme weather event, such as a
flood or storm, houses where there is dust floor can suffer significant losses of their assets, but
can also have implications on people’s health.
Lack of economic opportunities presents a challenge for development and climate change
adaptation. At the same time, development goals that do not include adaptation measures are less
likely to be achieved. This can have important impacts on economic activities and can keep the
state from being behind the rest of the country.
Lack of education and human capital
Education and human capital development are major challenges for Oaxaca. Education, a major
instrument for development, shows to be far from the average at the national level. For every 100
people 15 years or older, 13.8 have no schooling and only 9.9 have superior education (i.e.
college degree). Oaxaca is also one of the states with the highest illiteracy rates in Mexico; about
16.9% of the total state population do not know how to read and write, and 14 out of 100 people
are not able to speak Spanish. (INEGI, 2011)
Although the federal government has made compulsory to learn about climate change and its
impacts for students in elementary school (just starting in 2010), many people will be left behind
from getting this knowledge. It is a challenge to teach people on the impacts of climate change in
general, but especially when there the average level of education is low and people lack
understanding of the implications of such a problem. The latter will make it difficult for people
to understand the need to adapt and look for other opportunities, which can lead to negative
consequences regarding their livelihoods.
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Urban Problems
Impacts of climate change in cities are especially important because cities have large populations
with high concentration of poor communities. Cities have exposed infrastructure that can get
damaged with extreme events that result from climate change. The impact of climate change in
cities is a high concern because a high degree of the economic activities that a country has,
especially those with higher industrial production and urban growth, are carried on in the cities.
Additionally, several cities are located in coastal areas. An increase in sea level rise, which is
likely to happen with global warming, will have important impacts in these massive settlements.
The physical and social infrastructure can get highly damaged by heat impacts or extreme
storms, and poor populations are the most vulnerable due to a lack of resources and capacity to
respond. Changes in the hydrological cycle and in temperature are likely to affect production
cycles as well as important service operations, like transportation. (Corfee-Morlot, J. et al, 2009)
A city’s development and planning is a major issue. In developing countries there are generally
poor or no urban policies that ensure sustainable infrastructure. Urban planning is generally
disorganized, or even inexistent, with lack of zoning policies that could limit the exposure and
vulnerability of infrastructure and dwellers. (Corfee-Morlot, J. et al, 2009) Urban areas depend
highly on complicated networks for communication and transportation. Urban populations need
functional infrastructure and a healthy environment to carry out social and economic activities.
(Kamal-Chaoui & Robert, 2009)
Demographic growth and disorganized urban growth
Urbanization is a major phenomenon in the world, and especially in developing countries. About
260 million people live in 198 large cities (200,000 inhabitants or more) in Latin America and in
2025 the number is expected to rise to 315 million. (McKinsey Global Institute, 2011) In
Mexico, about three fourths of the national population lives in urban areas and it is expected that
in 2030 there will be 20 cities more with more than one million inhabitants. (ONU Habitat &
SEDESOL, 2011)
According to UN-HABITAT more than 80% of the population in Mexico lives in risky zones,
generally hydro-meteorological or geological, and about 70% of the population are vulnerable to
hurricanes, floods, and other phenomena exacerbated by climate change. (ONU Habitat &
SEDESOL, 2011)
From 1900 to 1940 urban growth in Mexico was low and more people lived in rural areas. After
that period and until the 1980’s there was a phase with extremely unorganized and high urban
growth especially in Mexico City, Guadalajara, Monterrey, and a few other important cities in
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the country. From then until now, urban growth has been rather moderated and diversified. Less
people were migrating to the big cities, especially to Mexico City, and people started to migrate
to the northern border cities as well as coastal cities with tourism and commerce. (ONU Habitat
& SEDESOL, 2011) In Oaxaca three out of the six main urban areas lie in the coasts. Puerto
Escondido, one of these coastal cities, has become an important tourist destination and people
have been migrating from the rural areas to this and other coastal cities. This increases the
percentage of the population living in risky zones in the state, and therefore the need to design
and implement adaptation measures.
In both developed and developing countries, the expected continuation of rapid population
growth in coastal cities will increase human exposure to flooding and related storm damages
from hurricanes and other coastal storms. (Bates et al., 2008)
Impacts of high sea-level rise on infrastructure
Infrastructure is key for urban areas. Physical infrastructure like communications, energy, and
transportation are closely related to public services like health or education. Buildings,
transportation networks, coastal facilities, and water supply infrastructure are vital for cities. This
strong interdependence makes urban areas more vulnerable to the effects of climate change such
as changes in temperature, wind, and water-related changes. (Kamal-Chaoui & Robert, 2009)
Sea-level rise and extreme events can cause damages to transportation infrastructure like roads,
railways, or subway systems. Severe weather events, such as storms or hurricanes, can cause
important damages to buildings, especially when housing and other assets are located in costal
areas or risky places. In urban areas, informal settlements are especially vulnerable since they are
generally built in hazardous places where climate-related events are likely to affect the most.
(Bates et al., 2008)
Expanding tourism in coastal areas increases investments in infrastructure development. Climate
change impacts will present with significant effects in cities where tourism has been highly
developed not only because the infrastructure will suffer damages, but also because local
attractions can be affected. (Bates et al., 2008)
The majority of the cities in developing countries lack infrastructure that promotes productivity,
competitiveness, and welfare. Also, those cities tend to not have enough resources to invest on
basic infrastructure, let alone investments on infrastructure modifications to adapt to climate
change. (Kamal-Chaoui & Robert, 2009) The trade-off between immediate benefits of basic
infrastructure development and climate-change-resilient infrastructure is significant when there
are limited resources, forcing to invest in those projects that satisfy immediate needs.
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Impacts of climate change on water
Freshwater systems are vital for human life and ecosystems and biodiversity. International
organizations, national states, and several other actors have identified water as a main source for
human life, development, health, and environmental sustainability, among other things. The main
drivers of water availability are temperature, precipitation, and “evaporative demand” or
potential evaporation. (Bates et al., 2008 p. 38) Any change in these drivers will lead to scarcity
or over-abundance of the resource.
Climate, biophysical cycles, and socioeconomic systems are highly linked to freshwater
provision, so that a change in any of those can lead to important consequences in the other
issues. Therefore, climate change is an additional threat for the provision and use of freshwater.
Main challenges are excess of water availability in some regions, scarcity in regions where
abundance has been a constant, and high levels of pollution. (Bates et al., 2008) Likewise,
changes in availability and access to freshwater can play an important role in limiting the
achievement of development goals, which can have different implications in different regions or
sectors. This, together with demographic growth and unsustainable use of resources, can lead to
serious problems among and within communities or nation states.
Table 1 shows some examples of possible impacts of climate change due to extreme
precipitation-related events such as droughts, intense cyclones, or heavy precipitation. These
impacts are a consequence of the changes in water quantity, quality, and accessibility.
Table 1. Impacts of climate change due to extreme precipitation-related events
Agriculture,
Forestry,
and Ecosystems
Damage to crops

Water Resources

Human Health
Risk of deaths and injuries

Soil erosion

Adverse effects on quality
of
surface
and
groundwater
Contaminations

Inability to cultivate

Scarcity

Land degradation
Increased livestock deaths

Widespread water stress
Power outages causing
disruptions

Diseases: respiratory, skin,
infectious, water- and
food-borne
Post-traumatic
stress
disorders
Malnutrition

Damage to coral reefs
Source: Adapted from Bates

Industry,
Settlements,
and Society
Disruption of settlements,
commerce, transport, and
societies
Water
shortage
for
settlements
Reduced
hydropower
generation
Population migration
Withdrawal of risk in
vulnerable
areas
by
insurers
Loss of property

et al., 2008, p. 41

9

The impacts of climate change on water systems are predicted to be more serious in cities since
they rely highly on surrounding water systems to satisfy the high demand of water. While there
is no clear evidence of the precise consequences of climate change on water supply for specific
cities, it is clear that changes in temperature will lead to changes in water availability in the main
water systems and to limitations in water management systems that were designed to meet
historical patterns and not future ones. (Kamal-Chaoui & Robert, 2009)
Water is one of the areas that the Mexican government identifies where climate change will have
important impacts. It is projected that by 2025 the state of Oaxaca will experience between 20
and 40% scarcity of this resource, which will be translated in surface water shortage unable to
satisfy the diverse districts dependent on irrigation. (INE, 2011) Although there is no clear
information on the specific impacts in urban areas, it is well understood that it will be very
significant.
Actors and Stakeholders
The federal government is highly concerned with climate change and its implications. The
government has developed many documents regarding climate change in Mexico, has been a
leader at the international level promoting policies that will help mitigate and adapt to climate
change, and has included climate change in the main agenda in almost every agency.
(Presidencia de la República, 2006) At the state level, the government has included
environmental sustainability as one of the main issues in the State's Development Plan, but does
not include climate change adaptation measures as a priority to achieve development.
The government of Oaxaca acknowledges in its development plan that in order to achieve
development and stop the loss of natural diversity, there is a need for better coordination with the
federal and local governments. It therefore affirms the inclusion of environmental sustainability
in economic growth through every actor involved in social and economic development,
especially in the agriculture and forestry sector. (Gobierno del Estado de Oaxaca, 2006)
International organizations such as the United Nations (UN), the Inter-American Development
Bank (IDB), and The World Bank are working actively in the state. The World Bank works
closely with the federal government and some local governments to develop plans on how to
address climate change at the national, state, and local levels, but also providing funds for
sustainable projects. Several other NGO's are working in the topic in Mexico.
The private sector plays an important role in contributing to climate change adaptation by
providing jobs and other opportunities. Unfortunately, only a few companies are established in
Oaxaca and few are willing to establish there and create jobs. At the same time, the lack of
regulations and vigilance on companies’ activities regarding the use of natural resources has an
increasingly negative impact on the state’s ecosystems and people’s livelihoods.
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The complexity in the relationship between different levels of government and other actors poses
a challenge for climate change adaptation. Although there is general awareness of the importance
of environmental issues in the development process, there seems to be a lack of consistency in
setting the agenda for climate change adaptation strategies. Climate change does not seem to be a
priority at the state level, which presents a major challenge for the state and for implementing
any adaptation strategies.
(Pearce, 2008)
This section provided a summary of the main issues regarding climate change adaptation in the
state of Oaxaca. The first problem is the threat that climate change presents to achieve
development goals at the international, national, and local levels. The second problem is the
specific socioeconomic situation in Oaxaca (lack of economic opportunities, education, and
human capital) and how this is also a challenge for climate change adaptation. It provides later
with an overview of the main challenges for urban areas, which are demographic and
disorganized urban growth, impacts on infrastructure, and impacts on water scarcity and
sanitation. Finally, it provides with a general overview of the actors involved in the design and
implementation of a climate change adaptation plan.

CRITERIA
Based on the problem definition, several criteria are considered to analyze alternatives to be
considered in the climate change adaptation plan. These criteria will be considered in the
analysis of the alternatives; those alternatives that meet the most of the criteria will have more
importance and should be included in the adaptation plan.
•

Promotes achievement of development goals
Since climate change will threaten the achievement of international, national, and local
development goals, one of the main criteria is to integrate adaptation strategies to
different development frameworks and to consider the design of these strategies as part of
a general and more comprehensive development scheme.

•

Feasibility
Adaptation strategies need to be feasible in the short, medium, and long terms. The need
for feasible strategies is central to achieve general climate change goals.

•

Cost-effectiveness
The costs associated with climate change adaptation and mitigation tend to be very high.
Especially in developing countries or emerging economies, these costs can impact the
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economy and are therefore very important to measure. There is a need to develop costeffective adaptation strategies in the short and long term.
•

Implementation in the near future
Although climate change will have impacts in the near and far future, immediate
adaptation to changes in climate is crucial to reduce the social and economic costs of its
impacts. Implementation in the near future can lead to better adaptation in the far future,
as well as better use of mitigation strategies that can reduce the impact of climate change.

•

Reduces long-term vulnerability
As mentioned before, adaptation is needed to reduce the adverse effects of climate
change in the short, medium, and long-run. Although climate change mitigation is more
important in the long-run to reduce the impacts of climate change, adaptation is needed to
reduce vulnerability because the effects of current actions or inactions will be evident in
the future rather than the present.

•

Scalability
The Mexican government is encouraging the creation of climate change adaptation plans
at the state level and the World Bank has been working for that with the local
governments. Adaptation strategies that can be replicated or scaled to other places in the
country can reduce the costs of action and can harmonize the national actions regarding
climate change to achieve more effective results.

ALTERNATIVES
The problem statement provided a general overview of the impacts of climate change to which
the society will have to adapt. Although adaptation to these impacts has to come from many
levels and in different geographic areas, there are some necessary strategies that will be needed
in order to cope with climate change impacts. Some of the alternatives are more likely to be
applied in some places, but homogeneous strategies for the entire state of Oaxaca can lead to
better adaptation.
The alternatives provided in this section will be divided in two groups: building adaptive
capacity and delivering adaptation actions. (Stern, 2006) The first group is based on generating
the necessary information and conditions that will support climate change adaptation. The
second group of alternatives is focused on reducing the vulnerability of the damages caused by
climate change. The next section includes the analysis of the alternatives presented below
weighed against the criteria explained in the previous section.
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The alternatives considered are:
Building Adaptive Capacity
1.
2.
3.
4.
5.
6.

Increase knowledge of the impacts of climate change at the local and state levels
Promote education and understanding of the impacts of climate change
Achieve economic development
Encourage economic diversification
Encourage multilevel governance and cooperation across actors in different sectors
Promote insurance and financial mechanisms

Delivering Adaptation Actions
7. Invest in physical infrastructure (transportation, water, and communications)
8. Improve urban planning

ANALYSIS OF ALTERNATIVES
This section provides an analysis of each alternative weighed against the criteria. Each of the
alternatives includes a description of possible actions and the role of different actors in achieving
those actions. The criteria are then considered as the main conditions to measure whether the
alternatives can be included in a set of recommendations as well as the importance and priority
that each alternative will have in the recommendations.
Building Adaptive Capacity
1. Generate knowledge on the impacts of climate change
Having information and understanding the problem of climate change and its impacts has been
key to design mitigation and adaptation strategies. Generating knowledge on how climate change
will impact communities helps understand how people have to confront climate change and how
the impacts are likely to affect the society, the environment, and the economy. It can help
increase the possibility of achieving international, national, and local development goals. When
knowing the impacts of climate change it is easier to shape development goals that include the
threats of climate change and that consider the difficulties that it will pose to development.
Knowledge regarding climate change has been developed generally at the international and
national level, but there is not enough information at the local level. In Mexico, the ministry of
the environment has been generally in charge of generating knowledge regarding climate change
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and its impacts at the national and local levels. Although the federal ministry works at the state
level, it has no enough presence at the local level and has therefore failed to develop knowledge.
International organizations, such as the World Bank and the Inter-American Development Bank;
and other national governments through their international development agencies (such as
USAID and GIZ), have played an important role in developing knowledge regarding climate
change, but this is just staring to be at the state and local level, after several years working at the
national level. Putting together the efforts of the national and local government agencies, but
mainly involving the international organizations and international development agencies, makes
it feasible to generate knowledge at the local level.
Although generating knowledge regarding climate change will present costs for the public
agencies, this alternative can be cost-effective considering the impact it will have in developing
other alternatives. As mentioned above, there are already several institutions working on the
issue at the national level. These institutions already have the knowledge and the institutional
framework to be able to generate knowledge at the state level. The need for new staff might be
one of the most important costs, but alliances with universities, other government agencies, other
international organizations, as well as NGOs can help reduce the costs.
As mentioned before, creating climate change adaptation plans at the national and state levels are
one of the main priorities for the Mexican government in the present. As the Mexican
government has stated there is a need to develop more knowledge and is also one of the main
priorities. (Presidencia de la República, 2006) This, together with the important and proactive
participation of other organizations, increases the possibility of implementation in the near
future.
One of the main objectives of climate change adaptation plans is to reduce vulnerability in the
present, but also in the long term. Although mitigation strategies are crucial for reducing the
impacts of climate change in the long term, adaptation strategies can also help reduce the
impacts, especially considering that these can be seen only after several years. Adaptation
strategies, together with mitigation strategies, can lead to a more comprehensive way to tackle
climate change.
Generating knowledge on the impacts of climate change cannot only work for the state of
Oaxaca or at the national level, but also for other states of the country. This alternative is easily
scalable for other regions in the country since this will help to strengthen institutional capacity to
generate more knowledge on this issue.
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2. Promoting education and understanding of climate change and its impacts
Education and communication has been key to address different problems (e.g., health education
and communication campaigns). In the case of climate change, education is crucial to reduce its
impacts. After generating knowledge on the issue, it is important to have an education and
communication strategy that spreads the knowledge on the impacts of climate change and how it
can have important consequences to people.
Since education is mainly provided in schools, focusing only on education would limit the
participation and involvement of other important groups of the population. In this sense, a
general communications campaign can encourage more participation from adults and other
people not directly receiving education in schools. Figure 1 shows a model for communicating
environmental information between all the actors involved in the communications process. It
shows the complex structure of information flow and the need to integrate several actors in the
process in order to increase the positive impact and the future success of the communications
model.
Figure 1. Communicating Environmental Information Model

Source: Jurin et al. (2010)
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Increasing education and its quality is one of the key development goals at the national and state
level. At the same time, increasing education on issues that affect the society can lead to better
achievement of the development goals at both levels. In this specific case, people's understanding
on the problem can increase the effective action to tackle it and the design of more effective and
comprehensive adaptation measures at all levels and with different groups of the society.
The National government has already made compulsory to study environmental and climate
change issues for students in elementary school. (Excélsior, 2011) The use of the same
educational system at the national level makes this alternative more feasible and scalable at all
levels. However, the use of a harmonized system does not necessarily ensure the success of this
kind of strategy; therefore, the state government will have to work together with the Secretary of
Public Education (SEP) at the national and state levels. These actors together should encourage
the incorporation of climate change education into the system and active involvement of teachers
and parents in the education processes. Additionally, to design and implement a successful
strategy it is necessary to consider the context: illiteracy rates and education of the population,
school attendance, involvement and training of teachers and those in charge of applying the
strategy.
Integrating education of climate change impacts into the already existing system can increase the
cost-effectiveness of the strategy, and can therefore increase its feasibility and scalability. In
order to implement this strategy in the near future, there is a need to immediately include this
topic within the existing system. Since implementation in the near future can be very
challenging, this strategy is likely to take time to be implemented and can therefore threaten
people's education on the topic in the near future. For that reason, it is necessary to promote
communication campaigns directed to households, especially adults. Communication campaigns
can also increase people's knowledge of the issue and can increase the likelihood of designing
adaptation measures in the near future.
School education together with broad communications and education campaigns are important to
reduce long-term vulnerability, since a higher percentage of the society will understand the
problem as well as the actions needed to reduce the impact of climate change.
3. Economic development
As argued before, Oaxaca is one of the poorest states in the country and can be understood in the
context as a Least Developed Country (LDC). The state accounts for only a small share of the
total national GDP (see Appendix 2) and one of the main issues is the lack of economic and
human development that has left the state behind and has threatened its development. Promoting
economic development will lead to the achievement of development goals not only regarding

16

economic growth, income, or poverty reduction, but also regarding wellbeing and sustainable
development that includes environmental and social aspects.
Countries or states that lack economic development are likely to suffer more from the
consequences of climate change. (Stern, 2006) (World Bank, 2009) There is a strong positive
relationship between economic growth and adaptation to climate change, and therefore
governments around the world are concerned with economic growth especially considering the
impacts that climate change will have. Economic growth in Oaxaca can lead to better adaptation
and reduced economic and social impacts as a result of climate change.
Oaxaca can serve as an example at the national level of friendly policies and environment to
promote economic growth and sustainable development. Oaxaca can also be an example of
policies that integrate ecological and cultural conservation while at the same time promoting
economic growth.
There is a popular view that economic growth can only be achieved by scarifying environmental
assets, but restored in the future once the society has reached certain level of economic growth.
This assumption, derived from the Environmental Kuznets Curve (EKC) hypothesis, ignores the
long-run losses of economic growth as well as the poor environmental quality. But the truth is
that a high percentage of the population depends on environmental assets for their livelihoods,
such as agriculture, forests, or fisheries. Therefore, environmental investments have to be
considered as part of a strategy for economic growth. (Pearce, 2008) Likewise, the private sector
and the government should pay higher attention in encouraging social entrepreneurship that use
models that serve the Base of the Pyramid (BOP). These entrepreneurs should look at social and
financial parameters as well as innovative solutions that can help increase people’s wellbeing
while promoting economic growth. (Zaidman, Ng, & Couton, 2008)
The government’s responsibility in this case is not only to invest, but also set the necessary
conditions for more investments and economic development to happen. One way for allowing
this is by increasing good governance where the concerns of the poor and their interests are
considered when designing public policies. (Pearce, 2008) If the government includes this into
an economic growth strategy, it can achieve an innovative approach for sustained growth.
Economic growth and development is not only dependent on the state, but also the private sector.
The state's government role is to set the conditions necessary to attract more investment and
private sector participation. The feasibility of this alternative is challenging and will need special
efforts. Since economic growth is achieved generally in the long run, this strategy is not
necessarily applicable in the near future and therefore its implementation is likely to happen
later.
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Important costs are associated with this strategy, especially for the private sector. The public
sector will have to undertake costs of establishing incentives that can attract private enterprises
and activities in the state. Designing cost-effective measures to promote economic development
will be challenging.
One of the actions that mostly reduces long-term vulnerability is sustained economic growth and
development. As mentioned before, the important relationship between climate change
adaptation and economic development is one of the main considerations for long-term actions to
reduce vulnerability. Higher-income communities and societies are more likely to adapt and
cope with climate change impacts and to get fewer damages. Since economic growth can
generally be achieved on the long-term, vulnerability reduction will also be more significant in
the long-term. Finally, this alternative is scalable to other states in the country as well as at the
national level. Although other states in the country do not necessarily have the same socioeconomic conditions as Oaxaca, there are several similarities that make this strategy applicable
to other places.
4. Economic diversification
Oaxaca's economic activity is highly dependent on agriculture. Although urban centers have
other economic activities, Oaxaca is highly left behind compared to other states with higher
manufacturing or industrial activities. High dependence on agriculture increases the population's
vulnerability to changes in climate patterns. This will threaten the achievement of the state and
national development goals, and will especially have important consequences on poverty and
economic growth. Oaxaca's government has an urgent need to promote economic diversification
to tackle the impacts of climate change and to promote economic growth in the state.
Diversifying the economic activities can help achieve development goals, especially those
related to poverty alleviation since other activities can reduce dependence on natural ecosystems
and climate cycles, and can therefore reduce vulnerability. It is worth mentioning that economic
diversification has to go hand-by-hand of sustainable development. This is, promoting
diversification that considers ecological and cultural preservation and that reduces damages to
natural ecosystems that are so unique and representative for the state of Oaxaca.
As economic growth, diversification is feasible especially on the long-run. Changes in policies
and conditions have to happen in order to attract more investment and increase the state's
economic activities. The government has to consider the provision of several incentives that
attracts existing private sector enterprises and that promotes the creation of new enterprises that
are innovative and that at the same time promote sustainable economic growth. In this case, as it
is with economic growth, it will be challenging to promote diversification that is cost-effective
for government and private sector actors. Considering the challenges to design this policies,
implementation in the near future will be difficult.
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Economic diversification will highly reduce vulnerability in the long-run since people will
depend less on climatic cycles for a living. Successful diversification will also lead to higher
economic growth and can therefore lead to poverty alleviation, which makes it easier to adapt to
climate change. Also, successful diversification policies can be scalable in other states in the
country, especially those who rely more on agriculture or other climate-dependent sectors. Since
each state has different conditions, policies and incentives have to be shaped to each state's
conditions.
The latter has to go together with mitigation strategies that reduce the impact of climate change
in the future. When promoting diversification of economic activities it is vital to consider the
impacts of climate change in the future as well as ways for reducing emissions through the new
economic activities. This will not only promote sustainable development and growth, but also
reduce the possible future impacts.
5. Promote multilevel governance and cooperation across actors
Multilevel governance is a framework that tries to close the policy gaps among different levels of
government and helps understand how the central government and other actors participate,
directly or indirectly, in the design and implementation of policies. The use of this framework
allows identification of the stakeholders, increased cooperation, and improved capacity building.
It also helps understand the relationship between national, state, and local governments for the
formulation of climate change mitigation and adaptation policies. (Corfee-Morlot, J. et al, 2009)
Advancing climate change governance across all levels of government is crucial to integrate
local policies within national plans. The Mexican government is highly concerned with climate
change issues and with actions to encourage adaptation and mitigation. The state government, on
the other side, is concerned with general environmental issues but less with the impacts of
climate change. This can have important implications to develop adaptation plans that are
consistent at different levels of government.
Cooperation across actors can help achieve national development goals regardless of the threats
of climate change. Aligning goals and actions regarding development and environment at
different levels are crucial for adaptation strategies to be successful and to achieve development
goals. Because of the different goals at the state and national levels, there is an urgent need to
harmonize government actions regarding climate change. Since the state government does not
have enough specific actions to tackle climate change, the state government needs to align those
strategies to the national ones. Although this is possible, there might be difficulty in its
feasibility because of the differences between government priorities nationally and locally.
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Political parties in power play a major role in limiting the harmonization of policies at different
levels. Therefore, long-term goals created in a consistent way are needed in all levels.
Raising awareness on the need for cooperation between different actors can accelerate the
implementation of multilevel governance for climate change in the near future. However, this
might take a long time and can therefore threaten the achievement of climate change objectives
at the national or local levels. In the long-run, multilevel governance and cooperation will
significantly reduce vulnerability because a comprehensive and consistent strategy will lessen
the differences on the impacts of extreme weather events or other impacts related to climate
change.
The main quality of this alternative is that it is scalable throughout the country and that the
positive outcomes of cooperation among actors will be significantly positive not only at the local
level, but also at the national level. Although this alternative does not necessarily yield excessive
monetary costs, the opportunity costs for the actors involved in shaping the policies can be high
and, in the short-term, not worth it.
6. Promote insurance and financial mechanisms
Insurance mechanisms for climate change have become each day more vital. The impact of
extreme whether events has increased the costs resulting from losses of natural resources and
economic assets. The insurance sector is already adapting to these changes, but it still has to
develop new ways to help reduce the costs of climate change and increase risk sharing. The
OECD (2008), in its report on Economic Aspects of Adaptation to Climate Change, presents the
different scopes of existing insurance and financial products and how they can be used for
climate-change-related events. A summary of these mechanisms is presented below:
•

Traditional indemnity-based insurance: this type of insurance covers the asset owner
(e.g. crop, home, factory, etc.) for its loss as a consequence of weather-related risks. It is
commonly used regardless of its weakness in encouraging owner to reduce risk exposure.
In this case, the policyholder has no strong incentive to avoid risks and therefore can lead
to maladaptation.

•

Index-based insurance: the policyholder receives a payout that is not directly measured
by the losses experienced, and there is therefore no need to assess or verify the actual
impact of the event (which might also be an important disadvantage). This insurance
mechanism encourages adaptation and risk reduction, and allows for fast transactions.

•

Weather derivatives: this financial mechanism covers low cost and high probability
events (e.g. temperature change, rainfall, storm, snowfall risks). Weather derivatives can
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be part of a risk management strategy making weather a tradable commodity. According
to the Stern Review (2006), this mechanism can be a good option for sharing risks in
developing countries.
•

Catastrophe bonds: this mechanism attracts capital or funding from capital markets
which high-yield investors can buy. This instrument allows for insurance companies to
reduce the burden to deal with the large-scale losses that extreme weather events
represent; transferring the risk from sponsors to investors.

Increased weather variability will encourage risk reduction and therefore the demand for
insurance or financial products. However, as a result of the higher demand, the cost of these
instruments will increase not only for the companies, but also for their customers who are the
ones that will be paying for it. Additionally, the uncertainty that is closely linked to climate
change increases the risk of insurance. Extra capital and ways to spread risks will be vital to
absorb the higher and more frequent payouts. Insurance markets that are capable of promoting
risk share can reduce the negative shocks but can also encourage good risk-management
behavior because it can work as an incentive for individual adaptation actions through pricing.
(Stern, 2006)
Few insurance companies have the ability to spread the risks and are not always willing to insure
against high-damaging and high probability events. The private sector’s role, through the
insurance and financial sectors, is central to the provision of these instruments. But in order for
them to succeed, the government has to create the conditions necessary for them to access the
market and to gain from it. (Stern, 2006)
The use of these insurance and financial mechanisms can be an incentive to increase people’s
involvement in a broad adaptation process. Also, the use of shared-risks mechanisms reduces the
threat of higher poverty that can result from the impacts of extreme weather events and other
climate related consequences. This increases the possibility of achieving the state, national, and
international development goals, encouraging socioeconomic development. However, the
participation of insurance and financial companies in the process can take a long time and it
therefore reduces the possibility of implementation in the near future as well as its feasibility.
Government and public sector participation is necessary for this alternative to be feasible in the
long term. Not only the state and national government, but also the participation of international
organizations such as the World Bank, can encourage private sector participation by creating the
necessary conditions, opening the market to these companies, and providing funds for pilot
programs.
The costs for the government associated with this alternative are not necessarily monetary, but
rather of promoting change and establishing a legal framework to encourage private sector
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participation. Yet, the costs for the private sector companies are high because they need to
develop new mechanisms and create new structures within the organizations. In the long run, the
cost-effectiveness associated with it is not necessarily certain. The increased probability that
high-impact events happen is likely to be true, but yet uncertain. The costs of these events in
some regions might be higher than in other, where these insurance mechanisms might not
necessarily work.
The use of insurance and financial mechanism can reduce long-term vulnerability, especially if
those instruments can lead to behavioral change regarding risk-management. If the government
sets the right conditions, and if the private sector is willing to cooperate and participate, this
alternative can be scalable to other states and nationally. However, it is worth considering that
this might take a lot of time and that an inefficient design of policies and instruments can
jeopardize its results and therefore the possibility for its scalability.
Delivering Adaptation Actions
7. Invest in physical infrastructure to reduce impacts
Infrastructure that supports the consequences of extreme weather events or other effects of
climate change can result in better adaptation and less damages to the economy and the society.
Poor communities in urban as well as rural areas generally lack transportation or
communications infrastructure. This, together with the poor conditions that many people live in,
presents a major challenge to tackle climate change consequences.
Investing in physical infrastructure that survives changing climatic conditions and extreme
events reduces the negative effects that climate change will have. Better streets and other
transportation infrastructure improves people’s mobility and access to better jobs, schools, and
opportunities. Investments in infrastructure promote poverty reduction and development,
increasing the likelihood of achieving the national or state development objectives.
The high costs associated with infrastructure development makes this alternative less feasible.
More public sector participation will be required in building this infrastructure, together with
private sector investment. Economic growth and diversification is an important incentive to
increase investments on infrastructure coming from the private sector. Because of the high costs
of building infrastructure, cost-effective investments are difficult to measure in the short run.
Investment in infrastructure is likely to happen in the far future not only because of the high
costs associated with it, but because of several conditions that have to exists in order to attract
the investment in infrastructure (i.e., economic growth, diversification, incentives, policies). If
achieved, infrastructure development reduces significantly long-term vulnerability to climate
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change especially for those groups that live in vulnerable areas. With the appropriate policies and
incentives needed, this alternative is scalable at the national level. If scaled, the results regarding
climate change adaptation can be much higher and consistent nationally.
8. Changes in urban planning
Urban planning, especially in developing countries, presents an important challenge. Cities have
grown with no structure and many times with no rules or laws that allow for sustained and
organized growth. This has increased inequality and poverty, and is now an important challenge
regarding vulnerability to changes in climate, especially in poor communities. Urban areas in
Oaxaca are much smaller than those in other states and especially the main cities of the country.
This can be seen as an opportunity to develop other plans for urban development that are based
in strong regulations that promote organized growth. Better zoning together with more green
areas and better organized communities can help reduce inequalities and alleviate poverty in less
developed areas. Urban organization will help achieve development goals at the local, state, and
national levels because it will promote better standards of living and higher welfare.
The size and less chaotic formation of the cities of Oaxaca makes it feasible to design and
implement better urban planning in the near future. Although it is challenging to change urban
planning, the fact that the cities in Oaxaca haven't grown that much and less investment has been
destined to transportation and communication, makes it a good time to design better urban
planning and to promote investment on transportation and communications infrastructure. This is
scalable in other cities of the country, especially those with similar demographic and geographic
characteristics to those in Oaxaca. Since almost all of the urban areas in Oaxaca are by the coast,
urban planning has to consider the threats of sea level rise and flooding that are part of natural
cycles but have become more frequent and severe due to climate change. Several other cities in
the country have been developed in coastal areas, and many of them suffer from natural
disasters. At the same time, several of these cities are currently tourist destinations (and other
have the potential to be), which makes it more urgent to have better planning to attract more
tourists and reduce vulnerability of any changes in climate on the tourism industry.
Organized and sustained urban planning can reduce vulnerability in the long-run, especially
for those who live in poor areas and that are most vulnerable to climate change consequences.
However, it is challenging to find the most cost-effective measures that will lead to organized
and sustained urban planning. The government will have to create policies and instruments that
incentivize the design and implementation of new transportation and communication
technologies that promote the use of public transportation.
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RECOMMENDATIONS
According to the previous analysis of the alternatives, I recommend the inclusion of all of them
into the Climate Change Adaptation Plan for the State of Oaxaca. Although not all of the
alternatives meet the criteria equally, they are all important and their complementarity can help
reduce the threats of climate change. Considering that it is likely to be difficult to implement all
the strategies at the same time, I encourage the implementation of all the alternatives in three
different stages.
The first stage is considered to be the most immediate one, which includes the alternatives that
meet the most criteria. These alternatives include:
•
•
•

Increase knowledge of the impacts of climate change
Promote education and understanding of the impacts of climate change
Encourage multilevel governance and cooperation across actors

Although there is a need to design the strategies and set specific conditions for their
implementations, these measures are the ones that can be implemented within the existing policy
frameworks and that will have a positive impact in achieving the rest of the alternatives.
The alternatives in the first stage help promote community empowerment because it increases
public knowledge and awareness of the issue, which then lead to citizen’s participation. This has
been considered key for adaptation but also for development, and therefore the need to prioritize
their immediate implementation. (Stern, 2006)
The second stage includes strategies that are highly needed and that are necessary in order to
achieve the last stage. These include:
•
•
•

Improve urban planning
Invest in physical infrastructure: transportation, communications, water.
Promote insurance and financial mechanisms

All of these alternatives require significant financial investments and active participation of the
private sector. For these strategies to be successful, the government requires to establish the
necessary conditions, which can result from the improved cooperation between the private and
public sectors, as well as a multilevel governance framework.
Investments in urban planning, physical infrastructure, and insurance and financial mechanisms
can lead to more sustained economic development and diversification. Therefore, the last stage
of alternatives includes both:
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•
•

Achieve economic development
Encourage economic diversification

Economic development and diversification are key strategies and play a very important role in
climate change adaptation. Since both of the strategies are a consequence of education, human
development, infrastructure, competitive urban spaces, and efficient governance, they should be
seen as alternatives that will be developed throughout the process rather than addressing them
independently in the far future.
Implications for urban areas in Oaxaca
All of the previous recommendations should be applied in urban areas in Oaxaca. Although not
all of the alternatives are specific to urban areas, and can be adapted to different regions or
contexts, their implementation in cities is essential to overcome the consequences of climate
change.
Improving information systems on the local impacts that climate change will have on Oaxaca’s
cities will allow for a more accurate design of policies and instruments for climate change
adaptation. Community participation through education and communication is even more
important in urban contexts, where there tends to be fragmentation between social groups and
where the impacts of climate change affects some groups more. Coordination between different
levels of government is highly needed in cities, not only for climate change adaptation. Urban
growth and sprawl has increased the complexity of the cities’ jurisdictional structure and the
daily interaction of different actors brings more complex challenges in the urban context.
Urban planning is becoming a priority for development and climate change. Oaxaca’s cities
present an opportunity to reshape urban planning and to allow for innovative solutions to
increasingly complicated places. The cities in Oaxaca are still small relatively to several urban
areas in Mexico; therefore, it is feasible to start making changes in urban planning before
migration and population growth rise more. Urban planning should include investments in
infrastructure for water service provision, transportation, and communications. Although this
requires high investments and mobilization of financial resources, there are possible
opportunities to access those resources. In this matter, the active participation of organizations
such as the World Bank or the Inter-American Development Bank play a crucial role. They can
invest in these projects, but also act as intermediaries with the private sector to attract more
investments into the state.
The insurance market needs further development, however insurance and financial mechanisms
are needed in Oaxaca. Designing good insurance mechanisms can increase private sector
investments and participation, encouraging economic growth and development. In this case also,
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international financial institutions can play a vital role in the design and implementation of these
mechanisms. They can help the local and state governments create an inviting environment, and
can also participate with investments.
Finally, due to the socio-economic conditions in Oaxaca, economic development and
diversification become a central issue regarding climate change adaptation. In the case of urban
areas, economic diversification becomes very important, especially considering that agriculture
is Oaxaca’s main economic activity. Once again, higher migration and population growth in the
cities requires a strong economic system that encourages development. Oaxaca’s urban areas
present a great opportunity for social and sustainable business entrepreneurship. In the past years
Oaxaca has attracted attention for its natural resources and cultural richness and has gained
national and international notice. This is an important opportunity to foster entrepreneurship that
promotes social welfare and environmental sustainability, to put Oaxaca as a national example.
This can help achieve economic growth and development, but also increase awareness on the
needs to preserve natural resources and therefore adapt to and mitigate climate change.

IMPLEMENTATION
Climate change impacts might lead to automatic adaptation in certain areas, while other might
need more planning and encouragement to address. It is important to highlight that in practice,
adaptation will occur in response to particular event and in accordance to certain socio-economic
context of those affected by the climatic event. (Stern, 2006) However, the implementation of the
adaptation strategies starts with a good design of the policies and willingness of the actors to be
part of the process.
Active participation and cooperation between the local, state, and national governments is
necessary to implement every strategy. The role of the World Bank is significant and should be
considered as such in the implementation process. The World Bank has an important position for
advising governments on the design of policies, but also to set the stage for active private sector
participation. In designing the policies, the World Bank can act as an intermediary between the
different levels of government to ensure that there is cooperation and that the application of the
strategies is consistent. Likewise, the World Bank’s participation designing and investing in
specific projects, like transportation or water infrastructure, can promote private sector’s
participation because they can be confident that the there is more likely to be clear spending and
accountability for each of the projects.
Since there is no clear understanding of the costs and benefits of climate change adaptation,
quantitative information is required for the implementation of these and other strategies. The use
of Cost Benefit Analysis (CBA) in the implementation of the alternatives, especially those that
require high levels of investments, is necessary to make more informed and accurate decisions
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regarding the time and amount that should be spent in an adaptation effort. (Stern Ch. 18) The
use of CBA will also attract more private sector investment and can therefore have better results.
Furthermore, the need to monitor the state’s progress in achieving climate change adaptation is
essential for its implementation and future success. The initial design of these measures needs to
be very well structured and designed to allow for clear goals, outcome measures, and expected
impacts. This will increase the feasibility of each of the strategies because it will, from the
beginning, set the ground for its implementation. It will also increase the effectiveness of the
work that all of the actors do and will allow for constant improvements.
Although the design of the strategies is critical, the transparency in the implementation process is
also extremely important. Thus, to successfully monitor the results, there is a need to
compromise on providing transparent information on the results. To avoid possible issues
regarding transparency, it is recommended that an external agency is in charge of monitoring and
evaluating the achievements and failures. This will increase the value of the feedback as well as
the credibility. As a consequence, the strategies will be scalable to other places in the country,
leading to a more comprehensive and homogenous national strategy.
Finally, the state government, together with the World Bank and other agencies involved in the
implementation of these strategies, need to create a clear schedule that sets goals and priorities.
A clear and well-structured schedule will allow for better implementation, monitoring, and
evaluation, but will also help increase the coordination between different actors to deliver better
outcomes.

CONCLUSION
The World Bank in Mexico has been a leader on helping the government design policies, create
social programs, and increase investment in different projects. It is now helping national and
state governments develop climate change adaptation plans, which makes of the organization a
vital actor in the achievements regarding climate change adaptation. Likewise, the national
government has been a leader in raising awareness of climate change nationally and
internationally. One of the main priorities for the government is to encourage climate change
adaptation, especially in regions where the population is most vulnerable.
There is a common understanding that the impacts of climate change will be very significant and
that immediate action is required. However, it is necessary to increase knowledge of the specific
impact that climate change will have at the local level in order to design the appropriate
strategies. The successful application of the appropriate adaptation measures will be a result of
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the cooperation between different levels of governments, as well as between the public and the
private sectors.
As the government has recognized, climate change adaptation is not only important when
considering the impacts it will have on the ecosystems, but also when looking at the development
goals that have been established at the international level (e.g. Millennium Development Goals)
as well as each Country's goals. Therefore, the World Bank needs to actively participate in the
design and implementation of adaptation measure at the local, state, and national levels.

28

APPENDIX 1
APPENDIX 1. BACKGROUND INFORMATION ON CLIMATE CHANGE
Global Impacts of Climate Change
“’Climate change’ means a change of climate which is attributed directly or indirectly to human
activity that alters the composition of the global atmosphere and which is in addition to natural
climate variability observed over comparable time periods.” (UNFCCC, 1992)
Several studies have shown the consequences that climate change will have on ecosystems,
natural resources, and human wellbeing. Some of the most comprehensive documents in this
topic are the Assessment Reports developed by the Intergovernmental Panel on Climate Change
(IPCC). As part of the Fourth Assessment Report in 2007, the IPCC’s Working Group II stated
that by 2050 water availability will suffer a significant change around the world. At high
latitudes and in some wet tropical areas, water availability will increase between 10 to 40%,
while in some dry regions it will decrease between 10 and 30%. This will mean an increase in
water stress in areas that are already suffering from it and that, in many cases, haven’t been able
to implement better management practices. (IPCC, 2007)
About 20 to 30% of animal and plant species will be at risk of extinction with an increase in
global temperature to over 1.5 or 3.5ºC. Regardless, major changes are occurring and will
continue to occur in the ecosystems’ structure and function, the species’ interactions and
geographical ranges, which will have negative consequences in biodiversity as well as
environmental goods and services that benefit human beings, many of which are used for health
purposes. (IPCC, 2007) The impacts of climate change on health are also important when
considering human and economic losses, especially in developing countries. The World Health
Organization (WHO) estimates that there has been a loss of 5.5 million DALY4s in 2000 due to
climate change. (World Bank, 2009)
Because of the changes in water availability and other environmental variables, crop productivity
will change significantly around the world. While some countries will have more productive
land, others will struggle and will therefore have an important impact on poverty and food
security. Likewise, coastal systems and low-lying areas will suffer significant consequences from
climate change. Sea-level rise will affect populations due to floods, which are mainly located in
developing and poor countries with low adaptation capacity and high vulnerability. (IPCC, 2007)
Climate change will have important impact on various productive sectors such as forestry,
energy, and agriculture; and will also have important impact on specific productive
environments, such as coastal zones in both developed and developing countries. The effects of
4

Disability-adjusted life years: the sum of years of potential life lost due to premature mortality and the years of
productive life lost due to disability (WHO).
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climate change are likely to be more drastic in developing countries not only because of the
exposure of these countries to constant climate shocks, but also because of their low adaptive
capacity derived from low economic development, low levels of education, among other things.
(World Bank, 2009)
Latina America is an extremely diverse region, with all kinds of climates and ecosystems,
different population distribution and numerous cultural traditions. This heterogeneity together
with the number of people living under poor conditions makes it a very vulnerable region to the
consequences of climate change. (IPCC, 2007)
Precipitation is expected to increase in some mid-latitude regions in the Americas, while it is
expected to decrease in some Central American regions. In tropical regions precipitation will
tend to decrease, and in more dry places there will be an increase.
Currently, many diseases in the region are related to climate, especially in warm and humid
environments where dengue and malaria are important. Climate change can influence the
outbreak of these diseases. (IPCC, 2007)
In Mesoamerica (which includes Mexico), neotropical seasonally dry forests will be severely
threatened. Sea-rise will affect mangrove systems, increase mean temperatures, hurricane
frequency and intensity, and will have an important impact on the region’s fisheries, especially in
Mexico and other Central America and Caribbean countries. Sea-level rise will also affect water
quality and availability as a result of high flooding, which will also lead to other important socioeconomic and health impacts. (IPCC, 2007)
High fishing levels have lead to over-exploitation in the region and have caused the destruction
of many coastal habitats in Central America and Mexico. Illegal activities, lack of planning,
pollution, and depletion has increased environmental pressures on natural resources. The tourism
industry, which is one of the main industries in Mexico, is particularly affecting coastal
ecosystems with the construction of resorts, roads, and other touristic attractions. The misuse of
water and soil has lead to important sanitation problems in cities. (IPCC, 2007)
Agriculture is one of the most important economic activities in Latin America: it represents
about 10% of the region’s GDP. Numerous crops, such as maize, wheat, barley and grapes, will
decrease in many countries of the regions, being Mexico one of those. In Mexico the yields could
be reduced by 30%. (IPCC, 2007)
Climate Change in Mexico
Mexico is one of the twelve most diverse countries in the world, together with China, Brazil,
India, Colombia, Indonesia, Peru, and Australia, among others. All this countries have between
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60 and 70% of the world’s flora and fauna species. Mexico has almost all the types of
ecosystems, with the exception of tundra. This provides with several natural ecosystems that can
increase the livelihoods of Mexicans. The different ecosystems have suffered from
transformations and deterioration mainly as a result of changes in land use. (SEMARNAT, 2009)
Figure 1.1 Map of the United States of Mexico

www.cuentame.inegi.org.mx

Source: INEGI
Some regions in Mexico are more likely to suffer the consequences of climate change. Some will
suffer from floods, while other will have severe droughts. New epidemics might appear and new
sickness as well, especially those transmitted by mosquitoes. The coasts in the Mexican Gulf are
the most vulnerable, and coral reefs are likely to suffer important damages, which will alter
marine life and fishing activities. (SEMARNAT, 2009)
Social consequences of climate change in Mexico are likely to vary a lot. Some will affect the
population as a whole, while others will have a focalized effect in some regions and groups.
Those effects that will affect the economic activities will have more negative consequences for
the society. This will also impact different sectors in different ways. (SEMARNAT, 2009)
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According to the Stern Review (SEMARNAT, 2009), the main factors that increase a country's
vulnerability to climate change can be classified in the following categories:
1. Dependence on Agriculture: Agriculture and the activities related to it are important to
many people's subsistence. In Mexico, one fifth of the population live in rural areas.
Agriculture is generally used for self-consumption and is still very important for the
subsistence and main income for many households.
2. Dependence on vulnerable ecosystems: Although all human beings depend on
ecosystems to survive, poor people whose lives highly depend on the ecosystems are
more vulnerable to any change in ecosystems and the services they provide.
3. Demographic growth and disorganized urban growth: Although Mexico has been
successful in controlling the demographic growth in the last three decades; the
demographic dynamics and the increase in urban population will be dramatic in this
century. This increases the pressure on natural resources and changes employment
opportunities for the poor, who depend highly on natural resources and ecosystems.
4. Food insecurity, nutrition, and health: Climate change will worsen the conditions to
control illness such as malaria, which affects people in developing countries or regions.
In Mexico, nutrition is already an important problem and will be also affected with
climate change.
In Mexico, the important disparities regarding social development are divided also by region,
which means that some states are likely to have more severe consequences from climate change
than others. Although the relationship between poverty and environment is not lineal, and is
rather complex, those areas with the highest pressure on natural resources is likely to be in the
rural poor areas.
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APPENDIX 2. BACKGROUND INFORMATION ON OAXACA
State of Oaxaca
General Context
Oaxaca is one of the 31 states in Mexico. It is a southern state in the Pacific Ocean coast, and one
of Mexico's most ethnically diverse states. The capital of the state is Oaxaca de Juárez, which is
also the biggest city. The state is 93.757 km2 and accounts for 4.8% of the national territory: is
the 5th largest state in the country. Oaxaca has also the 7th longest coast in the country (568
kms). The state has 570 municipalities and 3’801,962 inhabitants; it accounts for 3.4% of the
country's total population. Oaxaca is one of the states with the lowest population density,
although 77% of the population lives in urban areas. (INEGI, 2011)
Table 2.1. Population in Oaxaca and Main Urban Areas
Population
State of Oaxaca
3,801,962
Oaxaca de Juárez
263,357
San Juan Bautista Tuxtepec
155,766
Juchitán de Zaragoza
93,038
Heróica Ciudad de Huajapan de León
69,839
Santiago Pinotepa Nacional
50,309
Salina Cruz
82,371
San Pedro Muxtepec (Dto. 22) – Puerto Escondido
42,860
Source: INEGI, Censo Nacional de Población y Vivienda, 2010.
Oaxaca de Juárez is the most important city, followed by Tuxtepec. The smallest city in terms of
population is Puerto Escondido, which is six times smaller than the city of Oaxaca. However, it
is an important touristic destination for international and national tourists, and therefore
important to consider. Other important urban areas are Pinotepa Nacional, Juchitán, Salina Cruz,
and Huajapan.
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Figure 2.1 Highways and Urban areas with more than 25,000 inhabitants, Oaxaca

Source: Provided by Centro Geo
Oaxaca is a state with high vulnerability to climate change. Although the changes in climate will
lead to a decrease in resources availability, Oaxaca's vulnerability is also significant because of
the socio-economic characteristics of the state's population. Oaxaca is the 10th most populated
state in Mexico, but its economic activities account for only 1.53% of the national GDP.
Likewise, for every 100 people 15 years or older, 13.8 have no schooling and only 9.9 have
superior education (i.e. college degree). About 16.9% of the total state population do not know
how to read and write, and 14 out of 100 people are not able to speak Spanish. The lack of
economic opportunities and education will increase the vulnerability of the population of Oaxaca
to any changes in climate patterns. (INEGI, 2011)
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Figure 2.2 Regions, Districts, and Municipalities of the State of Oaxaca

Source: Provided by Centro Geo
The median temperature in Oaxaca is 22ºC, the maximum temperature is around 31ºC during
April and May, and the minimum temperature is 12.5ºC during January. The median
precipitation is of 1,550 mm annually and the rainy season is between June and October. By the
coast, the humid warm climate allows the cultivation of fruits such as mango, lemon, tamarind,
banana, coconut, oranges, papaya, pineapple, watermelon, and melon. In eight municipalities of
the state "Pluma coffee" crops are important, which are also very well appreciated at the
international level. (INEGI, 2011)
Climate Change in Oaxaca
Oaxaca is a state that has almost all of the climate types that the whole country has. On the
mountains in the north the climate is semi-humid and temperate with cold winters; in the central
valleys the climate tends to be dryer; and in the coastal regions as well as the Isthmus of
Tehuantepec, the climate is warm and humid. (INE, 2011)
The Mexican government has identified some areas where climate change will have important
impacts in the state of Oaxaca (INE, 2011), and which the government, the society, and the
private sector will have to address. Water is one of the key issues, since it is projected that by
2025 the state will experience between 20 and 40% scarcity of this resource, which will be
translated in surface water shortage unable to satisfy the diverse districts dependent on irrigation.
Oaxaca is one of the states that is most dependent on Agriculture; therefore changes in
precipitation patterns will highly affect this economic activity. Deforestation has reduced water
capture and there is an increasing demand for water from the urban areas. In the future the rivalry
for water will increase if it continues to be unregulated. (INE, 2011)
Urban centers will be also highly affected since urban population has increased and is expected
to follow that trend, together with high industrialization processes and an increase of population
living in poor conditions. Changes in weather patterns and more severe weather events are likely
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to have an important effect on infrastructure, being communications and transportation especially
vulnerable. Inundations will affect roads, heat waves will increase the heat effects in cities, and
this will affect people’s livelihoods by impacting their mobility and therefore impacting their
economic activities. (Eichhorst, 2009)
According to climate projections from the National Institute of Ecology (INE), UNDP, and other
institutions, in 2020 the total annual precipitation will vary between +5 and -5% from current
levels and the average annual temperature will increase between 0.6 and 1.2ºC. By 2050
precipitation could vary between +5 to -15% from current levels and temperature could increase
between 1 and 2ºC. Changes in temperature and precipitation will significantly affect temperate
forests in Oaxaca and could lead to their extinction. Warm dry weather will increase and it is
likely to cover the center of the state. Finally, the effects of climate change on human health in
the state will be also significant. An increase in the climate temperature has been highly related
to an increase in dengue incidence and malaria, which has also seen an increase in rural areas of
the state. (INE, 2011)
Oaxaca in the Context of the Least Developed Countries
Although Oaxaca is a State within the Mexican Country, it is important to put it in the context of
a Least Developed Country because of its characteristics regarding the economy and the social
situation. While Mexico is one of the Developing Countries that is growing at a higher pace and
has highly developed in the last decades, there is still important inequality within states. As
mentioned before, Oaxaca is one of the poorest states in the Country, and is also one of the states
with the highest difficulties to develop because of the lack of education and human capital
development.
The category of Least Developed Countries (LDCs) is based on the economic and social
characteristics of the country. A Least Developed Country is catalogued as such when there is
per capita GDP of less than $900 USD a year. It is also considered LDC when there is lack of
human development regarding nutrition, health, education, and adult literacy. Finally, a country
is also considered an LDC is also when there is economic vulnerability based on the Economic
Vulnerability Index (EVI). Because of these characteristics, there are more risks from climate
change consequences. (Huq, 2003) Although Oaxaca has a higher GDP per capita (about $5,490
USD annually) (INEGI, 2011), there is a high level of inequality. Most importantly is that the
population in Oaxaca lacks access to basic services for better health, nutrition, and education,
which leaves them behind in the development agenda at the national level.
There is an important need for these countries and places with such characteristics to increase
adaptive capacity. It is important to promote the creation of a stable and prosperous economy;
high access to technology; delineated roles and responsibilities for adaptation strategies; create
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systems of regional, national, and local dissemination for climate changes; and the distribution of
access to resources. (Huq, 2003)
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APPENDIX 3. CLIMATE CHANGE ADAPTATION
Climate Change Adaptation
In 2005, the UNDP created the Framework on Climate Change Adaptation Policies as a
methodological guide for the creation of projects and adaptation strategies. UNDP suggests that
it is important to consider climate change adaptation as a learning process in the context of
national, regional, and local development. UNDP recommends countries to focus in activities
that increase the adaptation capacity and use a bottom-up guided process. (Gobierno Federal,
2010)
The United Nations Environment Program (UNEP) works also in three main areas regarding
adaptation: capacity development, increase in ecosystem's resilience, and knowledge
management for adaptation. Likewise, the UN-Habitat identified five key areas regarding climate
change: adaptation, capacity development, financing mitigation and adaptation activities,
reduction of emissions from deforestation and forest degradation (REDD), and technology
transfer. (Gobierno Federal, 2010)
On the other side, the Organization of Economic Cooperation and Development (OECD) has
several methodologies to incorporate climate change adaptation in development cooperation.
This organization emphasizes in four main aspects: consider adaptation as a process that requires
constant revision of development policies, plans and programs to take into consideration the
climatic and socioeconomic conditions; combine bottom-up approaches for local and national
projects; stress on the study of vulnerability as an important step for adaptation; and combine
adaptation with development strategies. (Gobierno Federal, 2010)
Changes in land use, irrigation, sustainable management, insurance mechanism and other
measures are used as adaptation mechanisms to cope with climate variability and its impacts on
agriculture. Economic diversification is also becoming an important strategy to manage the risks
of climate change in the region, which has reduced the farmer’s dependence on agricultural
income and being able to adapt to environmental changes. (IPCC, 2007)
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Climate Change Actions in Mexico
Climate change presents a major challenge for the world, but especially for a country like
Mexico which needs to growth economically and at the same time create public policies to use
resources in a sustainable way and that respect the environment. (SEMARNAT, 2009) It is
estimated that Mexico is the 15th country with the highest levels of greenhouse gas (GHG)
emission in the world, equivalent to 1.5% of the global emissions. About 61% comes from the
energy sector, 7% from industrial production, 14% from deforestation, 8% from agriculture, and
10% of decomposition of organic waste. The INEGI estimated that the total cost of exhaustion
and environmental degradation reached over 940 billion pesos (approx. US$ 90 billion) in 2009,
about 7.9 percent of the national GDP. (UNDP Mexico, 2010)
Some adaptation strategies include promoting the inclusion of climate change adaptation into
planning and in the different activities that all sectors of the society carry out. Another measure
is to develop regional climate scenarios in Mexico; to evaluate the impacts, vulnerability, and
adaptation to climate change for different socioeconomic sectors and ecological systems; and
finally, to provide information about the impacts, vulnerabilities and measures for adapting to
climate change. (Presidencia de la República, 2006)
Regarding climate change, the federal government developed the Special Program on Climate
Change (2009-2012), which mentions the threats that the country faces from the consequences of
climate change, but stresses on the ability to mitigate the negative effects and to adapt to it
already existing consequences. This document established 150 objectives in different sectors, all
of which have specific targets that will help achieve them. The document not only identifies
mitigation and adaptation as key areas for action, but it also emphasizes the importance of having
a long term perspective and ensuring coordination between sectors and institutions (especially
governmental institutions) to achieve the objectives established in this plan. (Gobierno de la
República, 2006)
In its State Development Plan, the government of the state of Oaxaca establishes ten strategies to
promote environmental sustainability in the state. Although they all state the importance of using
natural resources in a sustainable manner, they do not address any issues that might result from
climate change. One of the strategies mentions the creation of the Climate Change State
Program, without going further into this. (Gobierno del Estado de Oaxaca, 2006)

39

BIBLIOGRAPHY
BIBLIOGRAPHY
Bates, B., Kundzewicz, Z., Wu, S., & Palutikof, J. (2008). Climate Change and Water. Technical
Paper of the Intergovernmental Panel on Climate Change. IPCC. Geneva: IPCC
Secretariat.
Corfee-Morlot , J., Kamal-Chaoui , L., Donovan, M., Cochran, I., Robert , A., & Teasdale , P.
(2009). Cities, Climate Change and Multilevel Governance. OECD. Paris: OECD.
Eichhorst, U. (2009). Adapting Urban Transport to Climate Change. Bonn: GTZ.
Excélsior. (2011, December 2). Enseñarán sobre cambio climático en escuelas en 2012. México,
D.F., Mexico: Periódico Excélsior.
GEF. (n.d.). Adaptation. Retrieved November 18, 2011, from Global Environment Facility:
http://www.thegef.org/gef/adaptation
Gobierno de la República. (2006). Programa Especial de Cambio Climático 2009-2012. Mexico,
D.F., Mexico.
Gobierno del Estado de Oaxaca. (2006). Plan Estatal de Desarrollo 2011-2016. Oaxaca, Oaxaca,
Mexico.
Gobierno Federal. (2010). Marco de Políticas de Adaptación de Mediano Plazo. Mexico, DF,
Mexico.
Hallegatte, S., Henriet, F., & Corfee-Morlot, j. (2008). The Economics of Climate Change
Impacts and Policy Benefits at City Scale. OECD Environmental Working Papers , 4.
Huq, S. e. (2003). Mainstreaming Adaptation to Climate Change in Least Developed Countries.
London, UK.
INE. (2011). El Cambio Climático en México. Retrieved February 10, 2012, from Información
por Estado y Sector: Oaxaca:
http://www2.ine.gob.mx/cclimatico/edo_sector/estados/vulne_oaxaca.html
INEGI. (2011). México en Cifras: Información Nacional, por Entidad Federativa y Municipios.
Retrieved October 2011, from México en Cifras: Información Nacional, por Entidad
Federativa y Municipios.: http://www.inegi.org.mx/sistemas/mexicocifras/default.aspx
IPCC. (2007). Contribution of Working Group II to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change, 2007. Cambridge, UK: Cambridge
University Press.
Johnson, T. M., Alatorre, C., Romo, Z., & Liu, F. (2010). Low-Carbon Development for Mexico.
Washington D.C. : World Bank.
Jurin, R., Roush, D., & Danter, J. (2010). Environmental Communication: Skills and Principles
for Natural Resource Managers, Scientists, and Engineers. New York: Springer.
Kamal-Chaoui, L., & Robert, A. (2009). Competitive Cities and Climate Change. OECD. Paris:
OECD.
McKinsey Global Institute. (2011). Building globally competitive cities: The key to Latin
American growth. McKinsey Global Institute.
OECD. (2008). Economic Aspects of Adaptation to Climate Change - Costs, benefits and policy
instruments. Paris: OECD.
ONU Habitat & SEDESOL. (2011). Estado de las Ciudades de México 2011. Mexico D.F.:
ONU Habitat & SEDESOL.
Pearce, D. (2008). Managing Environmental Wealth for Poverty Reduction. In P. Galizzi, & A.
Herklotz, The Role fo the Environment in Poverty Alleviation (pp. 30-64). New York:
Fordham University Press.

40

BIBLIOGRAPHY
Prasad, N., Ranghieri, F., Shah, F., Trohanis, Z., Kessler, E., & Sinha, R. (2009). Climare
Resilient Cities. Washington D.C.: World Bank.
Presidencia de la República. (2006). Plan Nacional de Desarrollo 2007-2012. Mexico, D.F.,
Mexico.
SEMARNAT . (2009). Consecuencias Sociales del Cambio Climático en México. México D.F.:
SEMARNAT.
SEMARNAT & UNDP. (2009). Marco de Políticas de Adaptación de Mediano Plazo. México
D.F. : SEMARNAT.
SEMARNAT. (2009). Cambio Climático: Manual para Comunicadores. Mexico, DF, Mexico.
SEMARNAT. (2009). Consecuencias Sociales del Cambio Climático en México. Mexico, D.F.,
Mexico.
SEMARNAT. (2009). Estimaciones del Impacto del Cambio Climático, desde el sistema de
cuentas económicas y ecológicas de México 2010-2100. México D.F.: SEMARNAT.
SEMARNAT. (2009). Impacto del Cambio Climático en las Tierras y sus Características.
México D.F.: SEMARNAT.
Stern, N. (2006). The Economics of Climate Change: The Stern Review. London: UK
Government.
The World Bank. (2010). World Development Report 2010 - Development and Climate Change.
Washington D.C.: The World Bank.
UNDP Mexico. (2010). Los Objetivos de Desarrollo del Milenio en México. Mexico: UNDP.
UNDP. (2010). Screening Tools and Guidelines to Support the Mainstreaming of Climate
Change Adaptation into Development Assistance – A Stocktaking Report. New York:
UNDP.
UNFCCC. (2010). Cancun Adaptation Framework. Retrieved November 16, 2011, from United
Nations Framework Convention on Climate Change:
http://unfccc.int/adaptation/cancun_adaptation_framework/items/5852.php
UNFCCC. (1992). United Nations Framework Convention on Climate Change. UNFCCC.
UNFCCC.
World Bank. (2010, December). Cities and Climate Change: An Urgent Agenda. DC, USA.
World Bank. (2009). WDR 2010 : Development and Climate Change. D.C.: World Bank.
Zaidman, Y., Ng, H., & Couton, A. (2008). Building Enterprises to Reach Low-Income Markets.
In P. Galizzi, & A. Herklotz, The Role of the Environment in Poverty Alleviation (pp.
254-271). New York: Fordham University Press.

41

