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Abstract— This article provides a bibliographic review of the effects of climate change on various currently prevailing topics deemed
critical. Humanity faces enormous challenges in the areas of agricultural production, food security, sustainable development, the environment,
and their relationships and impact on poverty.

It is essential to adapt the 2030 Agenda for Sustainable Development in Latin American and Caribbean countries in order to fulfill
proactive actions for attaining the Sustainable Development Goals (SDGs). Each Country must develop its own solutions according to the best
interests of their citizens and country.

A review of topics including climate change and its affiliation with social progress indexes, unemployment, intensity of deprivation, and
indicators of sustainable development are key to inspiring companies to adopt good corporate social responsibility practices. A longitudinal
design was applied to the non-experimental research in order to examine changes throughout time over populations of people living in LAC
countries. An analysis of the changes that occurred to populations over time was divided into three sections.
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I. INTRODUCTION

The perception of different authors and organizations demonstrates an increasing interest in the effects and variations that climate change
produces on our planet. Each day the interaction between man and its ecosystem becomes more concerning. This addition to the inequalities of
human development poses a critical obstacle to making the 2030 Agenda a reality for sustainable development [1].

There is a growing connection of problems which creates a nexus between water stress, energy, and food security. This nexus is based in
scenarios that try to anticipate key points of inflection that can rapidly affect these factors. Extensive planning is necessary in order to anticipate
the associated risks to the population through integration, development, cost and benefit evaluation, and effects of mitigation or adaptation.

According to [2, p. 8] in many regions of the world, there is a medium level of confidence that the duration or number of hot spells or heat
waves has increased.

There is an abundance of evidence that shows that climate change results in longer, more frequent, more intense, and farther-reaching heat
waves. Results show that the risk of Europeans living with high heat stress increases constantly. From 0.4% to 20.3% and 32.6% to 48.4% in
2050 [3].

This demonstrates how the problems caused by climate change are irreversible since the particles in the atmosphere last for many years.
The consequences of this change have been well documented both by experts and by the impact it has on many people worldwide.

Additionally, a profound alteration in the composition of the atmosphere due to the natural variability of the climate poses a threat to humans.
Every day the planet continues to show urgency in the need to focus efforts in reducing poverty and the vulnerability of humanity in the face of
climate change. These changes not only impact humans, but animals as well. A decrease in pollinators as a result of climate change could have
significant impacts on agricultural production [4].

The threat of adverse effects insinuates numerous unfavorable impacts not only in agricultural production, but in other industries as well.
Adaptation strategies are vital in dealing with the adverse effects of climate change. The inability of farmers to adapt to climate change can lead
to difficulties such as forced relocation, social interruption, sickness, and death [5].

In order to maintain an average global temperature rise under 2°C, it is necessary to reduce greenhouse gas emissions (GHG) by at least
80%. The rate at which greenhouse gases are emitted into the atmosphere causes the heat that would normally be irradiated into space to become
trapped in the atmosphere of the earth causing the temperature to increase. Carbon dioxide is absorbed by the oceans which are then emitted
into the atmosphere through a naturally occurring process [6].

Closing the gap between the predictions in climate models on a large scale and climate reality on a small scale is a key theme in researching
water management. Although, advancement in more developed countries has continued, tropical regions still lack the necessary information
about possible discrepancies between climate models and measurements. This causes water resource managers to rely on their experience rather
than scientific data in their future planning. This is an even bigger problem in tropical and mountainous regions where there is an ever-increasing
demand for water and where the effects of climate change will be bigger [7].

The effects of global warming on crops, food production, coastal areas, and human development will cause suffering due to water stress and
lack of energy in the world.

This study reviews several topics relating to development around climate change and greenhouse gas emissions in Latin American countries
compared to countries belonging to the Organization for Economic Cooperation and Development (OECD), public policies, poverty, and food
security.

Il. SUSTAINABLE DEVELOPMENT

According to Ruiz (2013) there is a specific problem when it comes to educating society and organizations about the environment. There is
a general lack of social responsibility within business management due to a lack of environmental culture or lack of training.

This leads to a culture which avoids the implementation of ecological policies, programs, and activities. Some of the measures essential to
be adopted are: reduction of the degradation of the land, the loss of biodiversity and air pollution, the land and waters, improve water and
resource management, mitigate and adapt to climate change, use resources with efficiency, address decarbonization, decoupling and
detoxification, and prevent and manage risks and disasters [8, p. 7].

The majority of companies have not been able to create an environmental education plan due to a lack of clear environmental consensus.

Furthermore, the impact of climate change on society will bring abrupt changes which will need to be studied by governments and people
all around the world. This will not affect everyone equally, but rather have a disproportionate effect on those who have not been able to act and
adapt to different business opportunities.

As aresult, replacing economies centered on fossil fuels and reducing worldwide poverty will become incredibly important.

Adaptation does not have a well-defined measurement of effectiveness unlike mitigation. Each problem caused by climate change is unique
and must be solved in a specific way [9, p. 14].

The dynamics of productivity on earth reflect the quality of soils and their use. Its management is based on environmental conditions and
its constant deterioration indicates that over a long period of time the health and productivity of the soil decreases. This creates both a direct and
indirect repercussion in virtually every ecosystem and the services that they provide.



The gravity of the risks and potential impacts is particularly high especially for less developed countries and vulnerable communities due
to their limited capacity to combat these issues. According to the IPCC it’s probable that an increase in the average global temperature will
change precipitation and atmospheric humidity. It is almost a certainty that anthropogenic activity is the principal cause of global warming.

The GRI (Global Reporting Initiative) is an independent international organization that has been the pioneer in corporate sustainability
reports since 1997. They have various entities that recognize and convey their impact in terms of sustainability. These criteria include climate
change, human rights, and corruption.

In a 2015 study implemented by GRI (Global Reporting Initiative), Latin America signaled that the directors surveyed had a conceptual
vision of sustainability and had realized its relevance. Every 4 out of 5 participating directors associated the concept of sustainability with
corporate strategy or that it was an integral part of the economic, social, and environmental vision of the company.

More than 50.9 million hectares of agricultural produce was considered organic in 2015 (Includes the areas in process of certification)
representing 1.1% of all agricultural land in the world [10].

Organic products have some of the best standards of sustainability in terms of variety and area. As its recognition of sustainability increases
and companies can decide how to report their various activities. These reports can allow for the identification of opportunities with these new
challenges allowing for the planning of strategies through specific indicators to demonstrate strengths and weaknesses and create a more efficient
operation.

The objectives of sustainable development (ODS) is a strategy combining economic development, social inclusion, and environmental
sustainability as guidelines for growth which should be implemented by every developed and developing country. Various environmental
publications that take into consideration both social and economic concerns with climate change receive more attention than environmental
publications alone [11].

Fig. 1 shows a percentage greater than 60% which indicates that corporate governance is the issue with the greatest impact on sustainable
development. It reflects the importance of decision making from the highest levels of organizations. The empowerment and representation of
leadership need to take into account the possibilities for progress in meeting the objectives of sustainable development (ODS).
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Figure 1: Results of the study question: What themes have been given more depth and what themes should be given more depth?
Source: [12].

The consequences are dire and the climactic events that will loom over humanity are persistent and will continue.
The conventional focus to determine optimum mitigation routes is based on the modeled social cost of carbon which is being revised to
meet new research findings. These include the economy of catastrophe risk insurance, the commercial economy and climate, and the economy

of climate change adaptation [11].

In July of 2018, Colombia participated in the Paris Accord, COP24 which according to the Ministry of the Environment has a special interest
in starting the battle to mitigate the impacts of climate change in Colombia.



1. METHODOLOGY

A longitudinal design using group evolution (cohorts) where changes were examined over time in specific subpopulations or groups was
used. Cohorts or groups of individuals linked or identified by a common characteristic such as age, time, or geographic region were used (Bell,
2009; Hsieh, 2007 and Glenn, 1977) cited by [13, p. 160].

Changes through time over these populations and specific groups in some LAC countries were measured. Therefore, changes were analyzed
over time and populations and were divided into three sections. The first section was associated with a review of published articles and advances
in studies. Studies on climate change variables, carbon dioxide footprint, forest area, net greenhouse gas emissions, air pollution, and populations
exposed to levels exceeding WHO guidelines over a period of 18 years in Latin American countries was looked at. According to Icart and
Canela (1994) cited by [14], the usefulness of the review article is multipurpose. The principal aim of this review article tries to identify what
is known about the topic, what has been studied, and what aspects remain unknown. For this reason, a descriptive review of the literature was
necessary.

The second section was a performance evaluation on the Objectives of Sustainable Development about the population over the past ten
years. Its implication on good health and well-being, public policy, and poverty have affected sustainable development due to climate change
as a result of a consequence from human activity.

An analysis of indicators of sustainable development goals in Latin American countries which include quality of life indicators, such as
Social Progress Index (SPI), Human Development Index, (HDI) unemployment, poverty rates, and incidence of multidimensional poverty in
some countries of LAC were taken into consideration.

The third section was a review of food security, imported food products, and the GNI Index of some Latin American countries. This review
included a wide array of documents from different perspectives and sources including academic literature and databases.

IV.RESULTS
a) Impact of Climate Change

The challenge with sustainability is that as of this moment humans are using 1.6 Earth’s worth of resources to survive. The Global Impulse
Policy, is a national policy which aims to help local businesses take measures to reduce their carbon footprint. A carbon footprint is the
measurement of greenhouse gases that are considered to be contaminating the environment.

Greenhouse gases include carbon dioxide (CO2), methane (CH4), and nitrous oxide (N20O) among others [15].
The principle causes of climate change have been the combustion of fossil fuels and changes in land use resulting in the release of carbon
dioxide (CO2) and other greenhouse gases since the industrial revolution in the 18th century.

Climate change is associated with the production and unsustainable consumption of goods which are dependent on the use of fossil fuels
with large amounts of carbon emissions. In Colombia, IDEAM registered that the greenhouse gases: carbon dioxide, methane, and nitrous oxide
were increasing from 2008-2010 as shown in Fig. 2.
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Figure 2: Net greenhouse gas emissions in Colombia (GEI) [17].
Source: Own elaboration.

Anthropogenic climate change caused by greenhouse gas emissions is easily visible in the natural environment. One consequence of climate
change is an increase in the global mean surface temperature. This increase in surface temperature will cause changes in the water cycle leading
to more severe climactic events [16].

Ideam [17] suggested definition is that climate change is a statistical variation in the average state of the climate which continues throughout
a prolonged period. Climate change can occur due to natural processes, outside changes, or from persistent changes.

The excessive dependence on raw materials and the degradation of the environment has manifested in human health, air pollution, and the
stability of ecosystems. Approximately 92% of the world's population live in a place where the air quality is below established levels. In Latin
America, the country with the lowest air pollution is Argentina while Peru and Colombia (Fig. 3) have the highest levels of air pollution. Air
pollution also increases the risk of acute respiratory infections.
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Figure 3: Population exposed to air pollution levels exceeding WHO guidelines (% of total).
Source: [20].

Ecuador and Mexico have been some of the countries with the highest emissions of carbon dioxide, from 2010 to 2014. Countries with
fewer emotions in these years include Costa Rica and Colombia (fig. 4). However, climate change will radically affect the water supply and the
frequency with which forest fires occur. Increases in GHG emissions have been strongly linked as the result of economic growth for many LAC
countries [18].

The emissions that are released into the air continue to change leading to air pollution, climate change, stratospheric ozone depletion,
and exposure to persistent, bioaccumulative chemicals and toxins [18].

In the 1970’s some were already advocating for an “adaptation” of society to climate change instead of expensive methods to reduce
greenhouse gas emissions. Today behind the curtains, the reality is that the climate is changing and ecosystems are losing their balance leading
to a decrease in acceptable conditions for human life on earth [19].

CO2 EMISSIONS (KG PER 2017 PPP
$ OF GDP)

0,23—0,21
0,20, ’ ’

0,13
=p,09
0,20—0[ 14——0,21—0’14_0 10/0123_0;23_0,20

ARG BRA CHL COL CRI ECU MEX PER
— =—2010 2011 2012 2013 — =—2014

Figure 4: CO2 emissions (Kg per 2017 ppp) [20].
Source: Own elaboration.

The damages caused by climate change are generalized but in certain conditions they can surprise. In the event of a storm it can knock down
buildings, cause floods, fires, and injure people. This same phenomenon can also cause various forms of respiratory diseases in human beings.

High temperatures can cause problems through water stress which can affect a large number of important crops. Mild winters can protect
certain pests in their survival which affect productive yields. Global warming has become an unprecedented challenge and efforts to limit
greenhouse gas emissions has been a constant one at numerous meetings of scientists, environmental activists, and politicians that started in
Toronto in 1988 with an initiative to work for a changing atmosphere.

Today progress has been made and there are reasons for success: “prior talks between America and China; skillful French diplomacy; canny
negotiation by developing countries. Perhaps the most important one, though, was that the cost of renewable energy was tumbling and
investments in the field booming. Reducing emissions while continuing high-energy lifestyles felt newly possible” [21].

b) Carbon Dioxide Footprint

The greenhouse gases known as GEI, especially carbon dioxide (CO2) is the known gas responsible for preventing heat from escaping into
the lower layers of the atmosphere. This prevents sunlight leaving the atmosphere, causing an increase in global temperature.

The measurement of carbon footprint is a pertinent way to understand greenhouse gas emissions and their effect. Businesses can use this
footprint to implement internal and external ways of mitigating the consequences of climate change. Regulations such as the maintaining the
cost of carbon, can help create incentives for change.

Levels of carbon dioxide in the air are greater than they have ever been in the last 650,000 years signifying that climate change is a real
threat. This reveals the quantity of greenhouse gases produced daily with the possibility to increase significantly.



Fig. 5 compares the average emissions of metric tons in countries OECD and some countries in particular. Argentina and Mexico are
the countries with the highest CO2 emissions according to data from the World Bank which is one of the most significant influences on climate
change.

CO2 emissions (metric tons per capita)

e
OECD members -
Peru ===
Colombia ===
I —
Brazil ===
0 5 10 15

m2014 m2013 =2012 =2011 =2010 m=2009

Figure 5: Evolution of carbon dioxide levels in recent years in LAC.
Source: [20].

The ability of a society to have access renewable clean energy is beneficial for society while the use of fossil fuels and population growth
increases the risks of climate change and environmental degradation.

Regulating energy is a way to find an equilibrium for the energy needs of society, however it does not guarantee a better quality of life.
The degradation of the environment and the atmosphere, together with the considerable decline of biodiversity, are linked to other
developmental related problems such as the reduction of water and food supplies, to loss of livelihoods, and loss of life. This extremely serious
crisis threatens the future of human development for current and future generations [22].

According to the report from the United Nations Environmental Program, limiting temperature rise to below 2°C will be impossible as
greenhouse gas emissions are 14% above where they need to be in 2020. Understanding CO2 emissions provides the ability to make smarter
decisions about policies. As a consequence, better international cooperation between developed and developing countries will become
paramount.

In the case of Colombia, the certification process is managed by Colombian Institute of Criteria and Certifications (ICONTEC). They are
responsible for the validity and certification of greenhouse gas emissions and certification of all methods related to climate change known
internationally including ISO/TS 14067:2013. This is particularly important because it establishes the requirements and methods for the
quantification of the carbon footprints of products based on their emissions and greenhouse gases produced during its shelf life [15, p. 280).

The temperature has increased in all the countries analyzed with greater intensity since 2015. Mexico and Brazil have temperatures above
1.0 degrees Celsius as seen in (Fig. 6).
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Figure 6: Temperature change on several countries in Latin America.
Source: Personally created with data from https worldbank.org [Accessed Jul 2018].

The average temperature and precipitation, as well as the maximums and minimums, have been modified. There is a variation on recent
years especially for countries like Colombia, Mexico, Peru, and Brazil in 2016.
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Figure 7: Forest area.
Source: Personally created with data from https worldbank.org [Accessed Jul 2018].

The highest amount of forest plantations was found in South America where this type of forest represents 99% of the total area of planted
forest and 2 percent of total forest area. Brazil and Peru have the highest percentage planted with Argentina the lowest (Fig. 7).

¢) Sustainability Reports

Sustainability reports can help support the objectives of sustainable development (ODS). The 17 objectives of sustainable development were
universally adopted by all member states of the United Nations in 2015 in order to guide them. They present a practical way to confront global
sustainability where large and small companies coexist.

These objectives include eradicating poverty, limiting inequality, protecting the planet, peace, and prosperity for all. Each objective has
specific objectives which should be met in the next 12 years for the 2030 Agenda. Companies play an important role in helping to create political
dialogue in order to reach the objectives of sustainable development. This dialogue includes gender equality, responsible inclusive employment,
climate change, and helping to invest in environmental responsibility.

The Sustainable Goals Development Fund (SDG Fund) is an International development mechanism of multiple donors and agencies
created in 2014 by the United Nations. This fund was created to help sustainable development through various programs. The “footprint
material” of an economy is the amount of raw materials extracted worldwide in order to satisfy the needs, demands, and consumption in the
world economy. The “footprint material” per capita of developing countries rose by 5 metric tons in 2000 and 9 metric tons in 2017.

When companies develop a conscience of sustainability, this results in various positive changes. Organizations with leaders who
concentrate information into better practices are recognized by other organizations and consumers. Businesses can also help governments to
create a conscience of sustainability for consumers and citizens utilizing themes of sustainability.

This represents a significant increase in the quality of life. It is important note that a large portion of climate change in the form of carbon
dioxide comes from the consumption of goods. This signifies that emissions belong to the country that is the consumer of the final product.
Developed countries have more of a responsibility due to their higher consumption [23].

The index of objectives of sustainable development describes how each country can meet its goals for the objective and indicate which
areas require more work. These points can be interpreted as a percentage of achievement.

To achieve the Sustainable Development Goals an urgent decoupling of environmental degradation and use of resource in economic growth.
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Figure 8: Objectives of Sustainable Development (ODS) [23].
Source: Own elaboration.

The objectives of sustainable development are practical to deal with global sustainability and make it proportional for all businesses big or
small. Regardless of size everyone has a key role to play in the accomplishing these objectives.

These objectives offer a vision into a future which is sustainable and provides a plan of action for the main difficulties of sustainability
today. These difficulties include climate change, water scarcity, food security, contamination, inequality, human rights, and urbanization among
others. Biological diversity refers to the different and differences of living beings at the genetic, species, and ecosystem levels. They help
regulate the climate, filter the air and water, makeup the soil, and mitigate the effects of natural disasters [8, p. 11].



d) Obijectives of Sustainable Development in Latin America

The SDG index can help identify the objectives of sustainable development and their function as a long-term guide for national policies and
strategies for sustainable development. It allows for the comparison of countries with different developmental rates, but also allows countries
to compare themselves utilizing a holistic method in order to meet the objectives of sustainable development.

Sustainable Development Goals (SDG 10) for reducing inequality and (SDG 16) for Justices of the peace and sound institutions represent
some of the most important challenges for Latin America and the Caribbean. Some countries also worry about the persistent challenges related
to (SDG 3) which include having good health and well-being, (SDG 9) industry, innovation, infrastructure, and (SDG 14) ocean/marine
conservation.

Fig. 9 shows how health coverage declined in each one the countries analyzed, especially in 2018 and especially in Argentina and

Mexico. In 2019, only Chile reached a coverage of 70 percent. The access to healthcare is determined primarily by political systems, economic,
environmental, and social policies that go beyond the direct influence of the health sector and shape the conditions of daily life.
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Figure 9: Goal 3 Good Health and Well-Being.
Source: [24].

Regarding governments, they are using the Sustainable Development Objectives in order to create new policies and regulations. Companies
that recognize and compromise to meet the Sustainable Development Objectives will have business models more resistant to emerging problems.
Sustainable development represents a historic opportunity for businesses to profoundly change the way objectives of sustainable development
were met through innovation.

It is urgent to begin the transition to sustainability. Society depends on the responsible management of natural resources in order to preserve
ecosystems and biodiversity. This management will lead to the sustainability of food production, clean water, air, and the raw materials needed
for sustainable economic growth.

This will lead to the opportunity for businesses to create a market for goods and services according to the model of sustainable development
and help the future of their company.

National political regulations and requirements have clear implications for the business sector, especially for multinationals that depend on
global supply chains. This domino effect assures that regulations affect small and large businesses equally (PYMES). It is probable that
businesses that compromise with a strategy plan with national priorities will receive a license to operate on behalf of the government and its
citizens. Those businesses that do not compromise will be at a significant competitive disadvantage.

Internet and social media users are the ones who lead the way in helping to inform users, visualize environmental issues, and are more open
to the use of new technologies.

However, population growth, agricultural intensification, urbanization, and industrial growth are creating a competition for natural resources
such as land and water. Excess use will inevitably lead to environmental degradation.

e) Public Policy and Poverty
1) Poverty

The first goal of the Sustainable Development Goals (SDGs) is to end poverty in every form it comes in. The global MPI 2019 created a
tool which allows the ability to fight poverty.

The coronavirus (COVID-19) crisis is unlike any crisis ever faced in recent memory. The potential social and economic impacts have the
potential to place approximately 49 million people into extreme poverty in 2020 [25, par. 1].

This attention is currently focused on concepts such as "need", "standard of living", or "insufficient resources", that is, it has a broader
concept, understood as the refusal to live a long, healthy, and prosperous life.

To according [26, par. 9] this is described as the inability to enjoy a decent level of life, freedom, dignity, and respect for oneself and for
others. Additionally, malnutrition impacts almost a third of the world and almost half struggle with more than one type of malnutrition. There



are extremely serious economic complications for developing countries, especially those whose people face more than one type of malnutrition,
including undernutrition and obesity.

With few exceptions, progress has been made in the eradication of extreme poverty, improved healthcare, and gender equality in the region.
On the other hand, countries which work towards (SDG 13) climate change action, are often hindered with this objective.
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Figure 10: Poverty headcount ratio at $1.90/day and $3.20/day (% population).
Source: Personally created with data from Sustainable Development Database (2020).

Fig. 10 shows that Colombia is one of the countries with a low score compared with other countries in the region regarding this variable,
which indicates that multidimensional poverty increased in three years and has divergent levels among others countries in Latin America.
Previously, poverty was understood as a lack of enough income to overcome it. Poverty rates in rural areas around the world is 17.2% which is
3 times more than urban areas [24].

The COVID-19 pandemic is unprecedented in terms of its pressure on healthcare. Its impact on society and the economy will have varying
effects for each country but will generally impact poverty rates and increase inequality making achieving SDGs even more urgent [27]. In times
of crisis and market uncertainty, there are changes in demand, especially in the most vulnerable segments of the population.

In recent times there has been an accelerated transformation of society towards a variety of changing aspects of inequality. Segments of the
population that once had shortages now have opportunities for wealth, but new realities of poverty and difficulties for daily survival have
emerged.

Undoubtedly, this health crisis will increase the deprivation of the population with the extreme poverty that it has suffered in terms of
barriers to access to health services, access to drinking water, among other indicators in countries such as Colombia among others.

The globalization and the internationalization of economies, as well as profound transformations in social, productive, environmental, and
technological factors has had an interesting impact on public policy. Responding to the philosophy of social welfare is a taboo because it remains
politically unacceptable, but privately necessary. This does not allow it to respond to these new challenges with fluidity, but rather in weak and
inoperative ways which do not have the agility to give them adequate responses to new problems.

Globally, income inequality is what most contributes to global inequality, followed by education and life expectancy [22].

The complex efforts of countries and organizations have allowed achievements and challenges aimed at the implementation of transference
conditions (PTC). These programs allow for the construction of social protection systems in Latin America, which give light to public policies
to fight poverty.

The Latin American PCT models, which appeared in the mid-nineties focused not only on the model of social protection systems and
contributions, but went further in their introduction of universal social rights which are related to citizenship and other important aspects shared
by beneficiaries. This created the objective of improving levels of health, education, nutrition, and strengthening human capital. The application
of public policies and the intervention in economic and social development has been achieved largely due to democratic institutions.

Tassara [28, p. 326] affirms:

(...) Organizations such as the World Bank, the Inter-American Development Bank (IDB), United Nations Development Program
(UNDP), the Economic Commission for Latin America and the Caribbean (ECLAC), and the European Union have played a proactive role
in the promotion of new paradigms in the fight against poverty. This has stimulated greater attention towards approaches based on social
cohesion, citizenship, and social-political rights.

According to [29], the poverty rate is the proportion of the number of people (in a given age group) whose income falls below the poverty
line; taken as half of the average household income of the total population. It is also established by age group: child poverty (0-17 years),
working-age poverty, and old-age poverty (66 years or more).

Economic growth has recently benefited the wealthy more than the poor. This gap has also grown between the rich and the middle class.
While salaries have improved for those who are already well paid, employment rates have fallen among people with less education. Low-income
individuals have been hampered from realizing their human capital potential, which also hampers the economy.



Between 2002 and 2014, the Latin American region grew at an average rate of 3.32% per year, while addressing public policies on social
issues. The combination of these factors had an important effect on welfare, as the number of poor people went from 233 million to 168 million
while the number of impoverished people went from 63 million to 48 million. However, since 2015, there has been an increase in the general

levels of poverty and extreme poverty. In 2017, more than 187 million people were still living in poverty and 62 million were living in extreme
poverty.

These figures are a signal regarding the capacity of the region to comply with Goal 1, which aims to put an end to poverty in all its forms
and throughout the world. The Multidimensional Poverty Index (MPI) is a measurement to help monitor the progress towards the most difficult

goal and first objective of sustainable development (ODS). With goals established for 2030 which includes the elimination of both monetary
and multidimensional poverty.
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Figure 11: Population in multidimensional poverty year 2018.
Source: [23].

In 2018 (Fig. 11) a high prevalence of malnutrition is observed in the population of Ecuador and Mexico and to a lesser extent Peru and
Colombia. The lowest percentage of malnutrition is in Costa Rica. Within Fig. 11, the life expectancy at birth shows that there are lower life
expectancies of birth in Peru. The life expectancy is less than 60 years while in Costa Rica it is approximately 80 years.

Close to 40 million people (8% population in the region) live in multidimensional poverty and 11 million (2%) live in severe
multidimensional poverty. At the same time, 39 million people were identified as vulnerable to multidimensional poverty. This shows a
significant number of people in the region have a high probability of falling into multidimensional poverty if any type adverse shock affects
their country or home. These kinds of vulnerabilities reinforce the idea that although Latin America and the Caribbean is indeed a middle-
income region, it’s still far from being a middle-class society [30]. Despite the progress made in human development, there are still deprivations
in all countries. The Multidimensional Poverty Index (MPI) reflects these deprivations in mainly developing countries since 2010.

In the context of objectives of sustainable development (ODS) of the 2030 Agenda elimination of poverty in monetary and multidimensional
terms helps to promote the evaluation of progress in reaching the “IPM-global” goal. Countries such as Denmark, Finland, and the Czech
Republic have the lowest poverty ranking worldwide.

In comparison Latin America and the Caribbean are furthering themselves from completing the zero-hunger objective. The number of people
undernourished rose for the third consecutive year affecting 39.3 million people or 6.1% of the population. This problem increased throughout

South America as well with food insecurity increasing when compared to the previous year unproportionally affecting more women than men
[31].

The trend that there is more poverty in rural areas has not changed in the past 20 years. Jaramillo [32] argues that since a high percentage
of the population living in poverty live in rural areas, strategies must be considered to solve the problem for the people who live in these remote
areas. “It is necessary to address this problem by highlighting its multidimensionality and heterogeneity. Trying to implement proposed solutions
within the approaches that tend to help the entire population”.

Fig. 12 shows a range of people emerging from multidimensional poverty since 2010, which has decreased steadily over the past 8 years.
However, the multidimensional poverty that affects people in a greater proportion is localized in villages and rural areas.
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Figure 12: National total of Poverty in Colombia in head towns and dispersed rural centers.
Source: Taken from Dane (2017) National Survey of Quality of Life. Colombia.



After a decade of reduction in poverty, rates of poverty and homelessness have been increasing since 2014. In 2016 they reached 26.8% and
7.2% respectively among Latin American countries [33].

Even though extreme poverty has considerably declined since 1990, pockets of the worst forms of poverty persist. Ending poverty requires
social safety nets which help people throughout their life. These safety nets must also include measures to reduce vulnerability to disasters and
to address specific underserved geographic regions within each country [34].

On the other hand, it should be said that social mobility is higher in countries where income inequalities are relatively low. This statement
is evident in the case of VVenezuela, Honduras, and Nicaragua with one of the largest migrations in recent years. Inequality in any country and
a truly sustainable economy respects the basic rights of all people in all countries. The consequence of bad governments coupled with climate
change is a serious threat to global development and efforts to end poverty. Without urgent action over 100 million people could be forced into
poverty by 2030. Immediate action is needed to reduce the threat and impact of climate change.

In terms of population sensitivity to climate change, poverty and inequality are the factors that most significantly contribute to this variable.
This situation is particularly serious in Mesoamerica, where rural territories are highly dependent on subsistence agriculture, which is marginal
and poorly qualified [35].

Countries with greater ranges of poverty, produce human rights problems such as child labor. This is due to the lack of decent work
opportunities for adults, social norms, migration, and emergencies. A new World Bank report shows that climate change is a serious threat to
the poorest people around the world. The poorest regions of the world which include Sub-Saharan Africa and South Asia, will be the most
affected [36]. Ending poverty will not be possible without accounting for and managing policies to reduce poverty.

Public policy models have suggested that increasing income inequality will lead to more redistributive spending. However, subsequent
theoretical advances and empirical research has failed to find a positive relationship between inequality and redistributive spending. In recent
decades, both income inequality and redistributive spending have increased in countries such as the United States [37].

The reduction of agricultural productivity is already happening. It is not only limited to corn, but in the larger foods involved in basic food
production, such as sesame, sorghum, beans, rice, and coffee among others. In the same way, the proliferation of pests and diseases are evident
and resistant in the aforementioned crops. (Morales and Zufiiga, 2016, p. 17).
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Figure 13: Prospective of several variables as the main sector driver, explaining greater poverty due to climate change [38].
Source: Own elaboration.

The desertification and degradation of agricultural land creates problems within various economies of the region (in terms of products and
labor) while having a significant impact on the resilience of farming economies with low revenues which augments the poverty and vulnerability
of society [33].

In figure 13, there are 4 scenarios which are affected by global warming. They include: agriculture, health, natural disasters, and productivity.
A scenario with a high impact of global warming on ecosystems will affect agriculture and other variables to a greater extent. Therefore, the
level of poverty will dramatically increase between 70-80 million people under the extreme poverty limit for the year 2030. In a possible
prosperity scenario, the variables are affected to a lesser extent.

According to [39]:

Climate change is an unstoppable phenomenon and the sooner appropriate measures are taken the faster society can adapt and counteract
its negative effects. Adaptation is equal to or almost more important than mitigation. Adaptation of agricultural production systems to new
scenarios must be considered as a priority, and those who are able to adapt faster and better will be more sustainable and more competitive.

After a prolonged decrease, hunger in the world seems to be increasing again. Conflict, drought, and disasters related to climate change are
some of the key factors that cause this ongoing reversal. Agriculture accounts for almost 70 percent of the world's water use which will increase
in the near future.

Social protection systems help prevent and reduce poverty and provide a safety net for the vulnerable. However, social protection is not a
reality for a large majority of the world’s population. In 2016, 55% or 4 billion people were not covered by any social protection cash benefits,
with large variations across regions [24].

f)  Quality of Life Indicators

Quality of life indicators utilize several different variables to explain the quality of life at a particular level of society. This are measurable,
and available for most countries.



Gross domestic product (GDP) per capita (current US $), is not a good measure of income distribution in society. Some countries have a
high GDP per capita, yet have many living in poverty. There is also the years of schooling of mothers (MYS) (years) - Gross national income
(PPP, GNI) per capita (US $ at current prices) among others. Environmental indicators can be grouped on the basis of their relationships with
quality of life in the following categories: environmental quality, environmentally responsible behavior, and consumption of environmental
services. These groups are tightly interrelated because responsible behavior has a positive impact on environmental quality, which leads to a
higher consumption of services provided by the environment [40].

1. Social progress index

The Social Progress Index (SPI) is the first comprehensive model to measure the performance of companies that does not include the Gross
Domestic Product (GDP) or other economic variables. It was conceived by the Council on Philanthropy and Social Investment at the World
Economic Forum in Davos in 2009.

This index provides a robust and holistic framework for measuring social and environmental performance that can be used by government
leaders, the private sector, and civil society as a parameter of success to catalyze progress [41].

The Social Progress Index aims to be a practical tool that helps leaders and professionals from the government, the private sector, and civil
society to implement policies and programs that promote faster social progress. These countries stand out from the rest of the countries in the
region that demonstrate an action strategy within their social investment policies. This strengthens their capacity to influence the decisions of
public and private entities in order to strategically mobilize the resources of social investment based on the analyzed variables.

To help monitor poverty, inequality, and the empowerment of women in multiple dimensions of human development, four additional
composite indices have also been developed: The Multidimensional Poverty Index (WPI), the Human Development Index adjusted by Inequality
(IDH-D), the Gender Development Index [22] and the Gender Inequality Index.
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Figure 14: Social Progress Index in countries of Latina America.
Source: Taken from socialprogress.org/.

According to the Social Progress Index [42], the countries with the highest rate of social progress in Latin America are Costa Rica, Chile y
Argentina.

The objective was to provide a solid and holistic social and environmental performance measurement framework that could be used by
government leaders, the private sector, and civil society as a success parameter to measure progress. The National Index of Social Progress
(NISP) allows the capture of social prosperity at the national and departmental level with up-to-date data, monitoring the achievements of public
policies applied in certain components and regions, and guiding the design of new policies towards the ideas and regions that present less
favorable and more urgent needs.

The Economist cites the Social Progress Index as the most elaborate measure of quality of life” and concludes that all over the world. The
basic needs of people are met, but they lack opportunities. Based on figure 15 Costa Rica, Chile, and Argentina are the top countries by social
progress index among 8 countries, while Colombia, Ecuador, and Mexico are the countries with the lowest score on opportunity’s variable.



Social Progress Index (2019)
85,00

80,00

75,00
65,00

ARG BRA CHL COL CRI ECU MEX PER

Figure 15: Social progress index (SPI) 2019.
Source: Personally created with data from https://www.socialprogress.org (2020).

The SPI is published annually by 133 countries around the world by the Social Progress Imperative. (Porter, Stern, & Green, 2015) It
proposes a holistic measurement model that is being used by government, businesses, and civil society leaders to accelerate progress towards
societies with better levels of human welfare [43].

Creating opportunities for SMEs in emerging markets is key to advancing development and reducing poverty according to the International
Finance Corporation. The biggest innovations in human development reports have been the new measurement tools used; specifically, the
Human Development Index (HDI). National development should be measured not only by per capita income, as had been the practice for a long
time, but also on achievements in health and education.
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Figure 16: Human Development Index in Latin America in (2018).
Source: Personally created with data from https:// http://hdr.undp.org [Accessed Oct 2019].

Colombia is the country with the lowest social progress index between 8 countries evaluated. Evaluations and studies indicate that in Latin
America, the intervention of international organizations has played an active role in the promotion of anti-poverty programs. Redistributive
social policies and economic growth in Latin America have allowed poverty levels to be reduced, but efforts are still being made to overcome
monetary and multidimensional poverty. This is in addition to addressing problems of social segmentation, inequality, social exclusion, and
climatic aspects that are relevant.

There are huge disparities between opportunity, wealth, and power. These differences in income inequality raise social, economic, and
political concerns. Gender inequality remains a great challenge, and unemployment among the youth is one of the biggest concerns. Other global
threats such as natural disasters, conflict, extremism, terrorism, humanitarian crisis, and forced displacements continue to be a constant concern
for the development and progress nations.

Inequalities in life expectancy at older ages represents a type of emerging inequality in the field of human development in the 21st century.
Divergences in access to knowledge and more advanced technologies are even more noticeable. In countries with very high human development,
the proportion of the adult population with higher education is growing at a rate more than six times higher than in developing countries. In the
case of subscriptions to fixed broadband, the growth rate is 15 times higher [1].
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Figure 17: Index Comparisons Human Development Data (1990-2018).
Source: [44].

g) Food Security

Latin America countries (18) have shown a significant increase in food insecurity (49% to 57%) with increases in moderate food insecurity
(13% to 16%) and severe food insecurity (14% to 19%) during the most recent economic recession (2014 to 2017) [45].

According to Conpes 113 /2008 [46], food and nutrition security, is a right of each person to avoid hunger. This takes into account the
international treaties adopted on various countries fundamentally based on the joint construction of different actors and agents within the nation’s
borders. The global impact of pandemic for COVID 19 on health can affect the workforce, transportation systems and supply chains.

The percentage of undernourished people around the world increased from 10.6 percent in 2015 to 11.0 percent in 2016. Approximately
815 million people worldwide suffered from undernourishment in 2016 and more than 777 million in 2015. Almost 151 million children under
5 also suffered from stunting (low height for their age) while 51 million suffered from problems with physical development (low weight for
height) and 38 million were overweight [47].

Increasing access to clean and healthy foods is essential to guarantee the success of future generations. The first 1,000 days of a child’s life
are so important that if they are fed well enough, they are 33% more likely to escape poverty as adults. Unfortunately, almost 151 million
children under 5 have experienced chronic malnutrition. This poses an incredible loss of economic potential and individual freedom.

The prevalence of undernourishment is one of the main components of tracking hunger. The FIES is a measurement of food insecurity based
on family/individual responses to yes/no responses to 8 questions about access to food. It uses statistical measurement to measure traits such as
aptitude, intelligence, personality, psychological aspects, and health-related conditions [48].

The World Forum for Food and Agriculture, held on January 21, 2018, concluded that: "In 2050 there will be almost 10 billion people on
Earth. As a result of this growth, consumer behavior will also change; “they also indicated that the agricultural sector must be prepared to
change. Sustainability must become the focus of all business models, otherwise it will completely lose the market”.

According to the Sustainable Development Goals Report [34] and based on the latest available data, hunger in the world seems to be
increasing again. Conflicts, droughts, and disasters related to climate change are some of the key factors which are reversing progress.

The increase on the demand food will be met through increases in productivity, with moderate changes in cultivation area and in livestock
herds. Improvements in yield are expected to represent 80% of the increases in crop production [49].

In the last 10 years, Argentina is one country with the lowest amounts of food imports, followed by Brazil and Chile. Countries like Peru,
Mexico, and Ecuador are major food importers (Fig. 18). Despite the fact that Mexico is a major food importer, exporting countries such as
Brazil is also a large importer. Brazil Argentina, and Chile are nevertheless, considered as countries with the lowest import values of food
products.
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Figure 18: Import Food Products in Latin America.
Source: [44].



Food supply is seen by the trade of the agricultural and food industry, which are interrupted to the most vulnerable populations, given the
availability and acquisition for consumers who increasingly have fewer resources.

Climate change affects several different aspects of life regarding food security and nutrition. One aspect is the limited availability of food
due to changes in climatic conditions which affect the production of some basic crops. High temperatures will have an influence on yields, while
changes in rainfall will affect both the quality and quantity of crops.

In regions where there is water is scarcity (such as the Andean region of South America and northern Mexico), adding irrigation systems
will increase the land available for farming and lead to increases in food security.

Food insecurity is typically characterized as anxiety about access to food or changes to the quality of food one consumes. This includes
reducing the amount of food eaten and skipping meals entirely. Populations most at risk in most emergency situations are those that already
struggling with hunger.

In Colombia, there are a variety of programs such as: “Productive territories with food security for a resilient population in peace in
strategic ecosystems in Cauca”. In its final draft it shows a synergy between all entity’s working in the limited implementation for the completion
of objectives such as resources to complete proposed activities [50].

The Global Agriculture and Food Security Program (GAFSP) strives to reduce hunger, malnutrition, and poverty by helping developing
countries create more sustainable agriculture. These resources are gathered in a cost-effective way and are assigned to those who need it most
using public and private investments to broaden access to financing.

Nowadays there are movements and tendencies towards the consumption of natural of organic foods. However, to mitigate with urgency
and adapt to the devastating effects that climate change will have on the world, limitations in the production of such foods is necessary.

h) Underemployment Rate

In Colombia and Ecuador, the drop in the underemployment rate coincided with a reduction in the level of employment. This could indicate
that those jobs were possibly eliminated, among other jobs of poor quality such as a reduced number of paid hours or insufficient income.

In Colombia, the drop in the underemployment rate coincided with a reduction the same that another countries at the level of unemployment.
In Brazil the tendency increased in 2014.

Figure 19: Unemployment rangéhrilﬁrljétin America.
Source: Personally created with data from the Gale database (2018).

This could indicate that those jobs were possibly eliminated, among other jobs of poor quality such as a reduced number of paid hours or
insufficient income.

Latin America and the Caribbean suffered a new deterioration in the average quality of employment. A greater number to people are
identifying themselves as self-employed which in the context of modest economic growth usually reflects precarious working conditions. Brazil,
Colombia, and Uruguay are among the countries with the highest unemployment rate in Latin America.

Given that self-employment tends to be of poorer quality than salaried employment, this trend is a worrying signal regarding the challenges
related to the Sustainable Development Goals (SDGs). Particularly with Objective 8, which includes full time employment ambitions and a
living wage for all, among other aspects.

According to Guy Ryder (2018) director of the International Labor Organization (ILO), in qualitative terms, he affirms that the challenge
facing the continent is informality. From this problem arise others such as contract outsourcing and lowering pension coverage. The rate of
informality in the continent is 53%, meaning that more people are working without contributing into a social security system. As a result, they
do not have the same coverage and guarantees as those who do contribute to a social security system [51].

Unemployment rates affect the supply and demand of goods and services. In figure 20 high levels of unemployment were observed for
Colombia in the years from 1998 to 2000 with a gradual decline which has remained stable in the last 8 years at about 10%.

Argentina has experienced high unemployment rates in 2002 and has managed to reduce it 10% since 2006. At the end of 2019 the
unemployment rate in regional areas was 8.1% whereas in 2018 it was 8%. Although a relatively small increase, more than 25 million people
are looking for jobs for which there are none. In 2019 the amount of people considered underemployed was considered to be 19.9% and affected
66 million people [52, p. 45). Women have a higher unemployment rate compared to men in Latin American countries. The trend in
unemployment could increase in post-2020 periods due to the COVID-19 pandemic if the region continues experiencing deceleration on
economic growth.
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Figure 20: Taken from Interannual variation rate of registered employment in 9 Latin American countries, (2016 1st half of 2018) [51].
Source: Own elaboration.

The informal economy generates between half and three quarters of all non-agricultural employment in developing countries. Although it
is not possible to generalize about the quality of informal jobs, they often imply poor working conditions and are related to an increase in
poverty.

In Latin America and the Caribbean there are at least 130 million people in informal working conditions, which represents 47.7% of workers.
Faced with the realization that growth alone will not solve this problem, several countries in the region have been developing initiatives to
facilitate the transition to formality with the support of the International Labour Organization ILO.

The Paris Agreement, under the United Nations Framework Convention on Climate Change (2015), also includes descriptions key to the
working world. The rate of urban unemployment in Latin America and the Caribbean in the first half 2018 did not show improvements
throughout the year. A reduction of 0.1 percentage points was registered, due to a moderate increase in the employment rate and a slowdown in
the increase in labor participation [53].

i) GNI Index

The World Bank classifies countries based on income (using US dollars): low income (GNI per capita $1045 or less), average income low
($1045- $4125), high average income ($4126-$12,735), and high income ($12,476 or more). Some countries in Latin America are of middle
income, as East Asia, except for Japan and South Korea (high income) and North Korea (low income) [54, p. 2].

The differences in GNI per capita are of unknown cause. They reflect complex cultural, and economic interactions which are difficult to
explain. These include: geographical and climatic conditions, the development of diseases, the endowment of natural resources, history,
colonialism, politics, institutions, and various other causes.

Even so, Mexico City is one of the most polluted cities on the planet. The environmental Kuznets curve (EKC) argues that there is an
inverted U in relationship between pollution and per capita income. As economic growth increases so does environmental degradation. At a
certain point greater economic growth may increase environmental benefits.

Fig. 21 shows that Mexico has the highest GNI per capita which indicates that in the last 30 years it has had the greatest development in
Latin America.

GNI por pais y afio

Figure 21: GNI Index of some Latin American countries (1960- 2018).
Source: Personally created with Gale Business Insights (2018).

The creation of urban waste per capita is also increasing in the region and the infrastructure needed for its recollection, use, and disposal is
directly related to the primary consumer. Latin America and the Caribbean produce 1.1 kg of solid waste per capita per day. The amount of
waste created is less than the world average but is expected to increase to 1.6 kg in 2025. This increase would result in 730,000 tons of waste
produced daily [35].

Even these statements contradict those set out in the last sustainable development report in 2018. The carbon footprint of developed countries
are at least twice the size of developing countries. There are government programs that provide some proactive measures on a temporary basis
to solve a permanent problem. Pollution requires preventive measures, not proactive ones.

Developing countries are struggling to comply with the first stage dealing with residential energy needs. Once basic needs are met focus
can be turned to the industrial and transportation sector.



The relationship between GNI and GDP highlights what amount of the GDP of a nation is due to international activity. It has also been
slowly replacing GNP in international statistics.

V. CONCLUSIONS

This study analyzed the current impacts generated by climate change on society in various ways. These impacts on the objectives of
sustainable development included food security, multidimensional poverty, and the index of social progress. These and other factors help to
unite communities and demand policy changes at the national, regional, and international level.

The objectives of sustainable development try to ensure the success of peaceful countries and cultures. Peace cannot occur without
sustainable development and the latter cannot occur without the former. When companies align with the Sustainable Development Goals (SDG)
they will have the clarity to see how their businesses can help or hinder the achievement of sustainable objectives. Then, the government can
act using public policies to create new ventures with opportunities for business growth.

The variability and extreme climate conditions have become more complex in recent years which threaten to destabilize food production
and nutrition in the world. This would reverse the achievements made in the elimination of hunger and malnutrition. Imbalances persist in the
precariousness of formal work in rural and urban areas in Latin American countries including in job stability, family, and food security. These
difficulties only add to the insecurity of access to labor rights and social protections with guarantees.

Climate change is changing the lives of many people by experiencing scarcity in natural resources and climactic events that are becoming
more extreme with increasing levels of greenhouse gas emissions. This threat is one that persists and worsens as time moves forward leaving a
bleak future of life on earth. Adaptation and knowledge of climate change will be needed in order to allow production systems to find new ways
of coping and systems that can meet the current demand for food.

Public policies on reducing poverty cannot be solely focused on social programs within a given population. They must also help vulnerable
populations move themselves towards a sustainable and productive way of life to help generate income.

There are many conversations around the world about the responsibility humans have in the face of climate change and food security. Easy
access to food is limited by climate change as it can increase prices in some regions, leading to lower agricultural production, lower incomes,
and less access to food for the most vulnerable populations.

Climate variations due to climate change have brought droughts, floods, diseases, and an increase in phenomena such as El Nifio and La
Nifia, which have been impacting food production. Due to this situation, malnutrition, famine, scarcity of food, and water have increased in
various parts of the world.

Food security threats affect vulnerable populations, just as climate change brings changes in crop patterns and soil yields, which must be
counteracted by promoting technologies with varieties resistant to climate change.

Countries and organizations must commit to solid and practical programs to combat poverty in order to counteract significant problems such
as: climate change, natural disasters, rising health care costs, and diseases. There is a need to create elaborate public policies that have both
stability and institutional continuity. They must be socially accepted and have a legal framework. This is the only way to adapt to climate change
and form policies to combat poverty.

Climate change is a phenomenon that will continue, despite efforts to reduce carbon dioxide (CO2) emissions. Experts indicate that it will
continue and priorities must be made to ensure who will assume the responsibility. A great deal responsibility will fall on the most developed
countries while the most affected will be those living in low-income countries which have the highest poverty rate in the world.
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