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Agricultural Production in Latin America
Zemédélska vyroba v Latinské Americe



Shrnuti:

Zemedélstvi je jednou z hlavnich vyrobnigmnosti v Latinské Americe, kterdqustavuje
4,5% HDP regionu a do roku 2018 vzrostlo jeho agstai na celkovém vyvozu na 22%.
V této préci byla zewtélska vyroba v Latinské Americe porovnana s pfonymi
tykajicimi se ekonomické vykonnosti této vyrobyya¥iti ttchto zdrofi ve prospch
produkce potravin pro stovy trh. Vyzkum je zaloZen na Udajich o populagiyzivani
pudy, hlavnich zerdélskych produktech, ekonomické hodéatdopadu na Zivotni
prostedi. Diky vyzkumu bylo zji&ho, Ze Latinsk& Amerika je jednim z néglit¢jSich
produceni potravin na s¥té, ktery v roce 2018 dosahl exportni hodnoty koleif 2
miliard dolai a m& ambici6zni cile rozgisvou produkci do roku 2030. Analyza této
prace je rozgéna tak, aby bylo vid dopady, které mé zemIstvi na Zivotni prosedi. V
tomto segmentu nejsou vysledkifli§ povzbudivé, protoZze dopad na Zivotni predt
vyvolany zenddélskou vyrobou je velmi negativni, napse jedna o 6% snizeni plochy
lesnich oblasti mezi roky 1990 a 2016 aietiprodukce sklenikovych plyn

Uké&zalo se, Ze zatdélskd produkce v regionu j@znoroda a slozita, vychazi z tradic
kazdé zem, a je ziskdvana za cenu ekologickych ddpadniZzovani populace
venkovského obyvatelstva, ktera poklesla v obd880%+2020 o 10%. Navzdory dogax
na Zivotni prosedi v Latinské Americe jetteZité zminit, Ze spot&ym z4jmem regionu
je udrZeni jeho role jako jednoho z nggich produceritpotravin na planét Poteba
sladit vyZivu obyvatel Zegha ochranu Zivotniho prasdi byla nastiéna jako nevieSeny

ukol pro sociélni subjekty spojené se zdadtskou vyrobou

Kli ¢éova slova: Vyroba, Obchod, HDP, Trh, Latinsk& Amerka, Export, Dovoz,
Zivotni prostiedi, Rida, Zemédélstvi, Plodiny, Hektar, Venkov, Hospod#&skéa zviata,

Sklenik a Populace



Summary:

Agriculture is one of the main productive activityLatin America, which accounts the
4.5% of the region's GDP and until 2018 with 22%abél exports. In this thesis,
agricultural production in Latin America was costeed with variables related to the
economic value of its production and the use adueses in favor of world food. The
research is based on population data, land use, agaicultural products, economic value
and the impact on the environment. Because ofdébearch, it was found that Latin
America is one of the most important food produderthie world, reaching an export
value in 2018 of around 219 billion dollars andhagimbitious goals to expand their
production by 2030. The analysis of this thesexiended to see the impacts; agriculture
has on the ecological system and the environmeithi$ segment, the results are not very
encouraging, since the environmental impact geedtay agricultural production obtained
very negative results, such as the 6% reductidarast areas from 1990 to 2016 and the
increase of bulk of greenhouse gases.

It has demonstrated that agricultural productiothe region is diverse and complex,
resulting from the traditions of each country, @dbtained at the cost of a partial
ecological destruction and reduction of the ruaydation, which was reduced 10% in the
period 1990-2018. Despite the environmental impatatin America, it is important to
mention that the common interest of the regiow isaintain its role as one of the largest
food producers on the planet. The need to recoti@autrition of the inhabitants of the
Earth and preservation of the environment was dsedi as a pending task for the social

actors linked to agricultural production.

Keywords: Production, Trade, GDP, Market, Latin America, Export, Imports,
Environment, Land, Agriculture, Crops, Hectare, Rural, Livestock, Greenhouse and

Population.
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1. Introduction

This work examines the main aspects of the evalutod recent transformations of
agriculture and food in Latin American countries.

The analysis carried out has taken into accountesmtevant aspects of the new world
agricultural framework, which have influenced taymag degrees the behavior of national
agriculture.

Regional agriculture presents a combination of msg resulting from the use (Partially)
of its potential and unresolved problems, whichlddae worsening. Economic progress is

evident; its dimensions have increased signifigaintthe last decades.

The technical progress is notorious and at the dame diverse according to the region
where it takes place. The strong generation oftabjpi the Business productive units has
made possible much of the productive expansion eaeldi until now. Similarly,
international cooperation through foreign investimand development programs led by
international organizations, have also made a guomamitribution to the growth of

agricultural production in Latin America.

The coexistence of this material progress togethtr the persistence of rural poverty is
the most striking negative feature of Latin Amenicagriculture. Nevertheless, it is
important to mention that agricultural growth has impact on reducing poverty. This
leads us to think, to define clearly and constatfitét a sustained growth in agriculture is a
necessary condition for reducing poverty, at léasthe rural population.

Latin America has more than 175 million hectares@ble land, but a negligible entire
land area of Latin America part is distributed iountains, deserts, swamps, jungles and
other landforms in which human life is very difflcuTo meet the challenge of feeding a
growing population, the United Nations Food and iégture Organization (FAO)
considered that it should increase the agricultarah in Africa and Latin America over
120 million hectares, but according to its own reates (FAO) possibly is expected a
reduction of the agriculture are by 50 million lezes.

These estimates leave a question mark and undgriaiworld trade, since Latin America

is called to lead food exports to the world in tiext 20 years. This could encourage Latin



American governments to relax trade rules and ttettake safe, efficient and productive
policies to motivate agricultural production, espég in places like Colombia where it is
estimated that around 170 thousand hectares adgarsdicit crops.

The private economic sector could play an importalg in the agricultural development
that the world expects to take place in Latin AmariSince the private sector manages
economic, human and manage knowledge resourcewiidl wade. This change could
make the agricultural sector in Latin America a enonportant economic sector, better
creator of wealth and generating quality jobs so fa

This last mentioned is very important, since Lamerica is the third region in the world

with the worst wages in the agricultural sectothi@ world, only behind Africa and Asia.

Finally, 1 would like to make it clear that this doment offers a technical analysis of the
trends in agro-food trade in the Latin American abaribbean region. However, the
pandemic of the coronavirus disease (COVID-19) as studied in depth, as the crisis
continues its course and a general technical asabfsts repercussions would lack data
beyond estimates.



2. Objective

The general objective of this thesis is to analgmel understand the new territorial,
economic, environmental and political dynamicshe tatin American region, generated
because of the consolidation of the dominant aljural production model of the last
decades.
Also to evaluate the economic impact of the agtigal industry and government
strategies.
The following are specific objectives:
* Analyze the role of Latin America agriculture imrtes of regional GDP.
» Analyze the influence of exports and imports in greductive models of
Latin America.
* Analyze the trade balance and its impact on thalAnherican economies.
» Describe and understand the impact of traditioggicaltural practices on
the environment.
* Analyze some relevant aspects of agricultural pcdo such as main
export crops, cereals, agricultural raw materiaists and livestock.
» ldentify the future challenges of Latin Americarriaglture in reference to
the increase in world population and reductionusk population
» ldentify t the greatest production capacity basadtte amount of arable
land and agriculture land.
» Describe the role of the private economic sectathiwithe agricultural
economy.
» Evaluate the generation of jobs in the agricultisattor and the wages
allocated to its workers

» Evaluate the social and economic impact of illecdps in Latin America.

These objectives will help us understand the ctrmstuation of the Latin American
agricultural sector and identify possible solutidaghe problems and challenges that the
region faces in terms of agricultural production.



3. Literature Review

3.1Latin American agriculture role in the global context

The great changes that are currently taking pladbea Latin American agriculture make it
difficult to calculate the scope that these chargasin the regional economy. Despite the
difficulties derived from the growing heterogeneihat determines important differences
in the relevance of agricultural activity withinethglobal economy, their productive
orientation, their link with internal and extermaarkets, their dynamism and the economic

segments that comprise it.

In the relations of these segments together artd tivét rest of the economic system, there
are still enough common elements that allow Latmehican countries to set an overall
view in the region. This illustrates on the direatiand intensity of economic and social

transformation, which has been experiencing thenl&american Agro(Haar, 2015)

In past decades, due to its size and its own ressuagriculture was a sector of relevant
importance in most Latin American economies, winildustry was in relatively incipient
stages of its development. Therefore, and camtadurces being scarce at the time (except
in some countries with high mineral or oil exporem)d external financial assistance
reduced, agriculture should contribute to the ghowft other economic activities. To this
was added the widespread conviction that the exmartg agriculture could be achieved
by making more efficient use of the resources diyeapplied to the sector, as its own

capital requirements were rather modé3tscual, 2003)

The industry of manufacturing has been, withouahd, “the Sector” with the greatest
dynamism in the development of the Latin Americaar®mic system during the decades.
Agriculture, for its part, has played an importeoie: it has contributed significantly to this
dynamism of the industrial sector. He continuespkay the same role, the economic
dimensions are quite higher than those had in pusvidecades, but despite those facts, no

longer occupies the prominent place.



The growth in terms of the quantity of productionthis sector in Latin America has

generated better economic income that has an ingpattte reduction of poverty and there
has been a debate about it, generating "contravansthis regard. However, despite the
growth in production, in the economic area thig@ebas lost strength and relevance in the

local and international economioster, 2010)

Latin American agriculture in the world’'s GDP

The agricultural sector in Latin America has a vehort participation in the world’s
economy. Latin America and the Caribbean repres@@tof the global Gross Domestic
Product (GDP), while this percentage only 0.36 @etdelongs to the Latin American
agricultural sector. This share has decreased dypdrcent compared to the 90's decade.
This line of traditional economic development watldownward trend has impacted all the
countries of the region except Argentifi@AO, 2019) This last country, unlike the other
countries in the region, has kept the percentagdhaife of agricultural production in GDP
at an average of 6 to 9 percent during the lagtcades(FAO, 2019)

Latin America's performance as a region has gesgran average growth of 2.7 percent
over the last 20 years. This speed for economiwiira@an be considered faster than the
OECD countries (1.2% per year) but it is much shothan the average growth of other
regions in the planet. To give an example, the ayergrowth in regions such as Asia
Pacific is about 3.4 percent and for sub-Saharaic#&the growth reached 4.6 percent.
(World Bank, 2020)

Latin America's position in world agriculture prociion

Latin America is an important player of agriculiucammodities to the world, accounting
for an estimated 16% of global food and agriculteeports. Moreover, with an
expectation of growth in the coming decades.

From now until 2050, global food production willveto increase by 60% to meet the
nutritional demands of more than 9 billion peoflkis represents an opportunity for Latin
America and the Caribbean to consolidate its positis one of the main food suppliers in

the world. Nevertheless, the fast evolution of @agtural systems poses important



challenges that will require an intervention frome tpublic and private sectors in front of
them.(Pizarro, 2020)

In addition, it is important to take into accouhat this growth in agricultural production
affects both the international markets and the dimenarkets of Latin America.

For several Latin American & Caribbean countriég ¢xpansion of the domestic market
has been determining in a crucial way the agricaltiproductive behavior and its
composition. For other countries, their agriculthes continued to internationalize. In both
cases, national agriculture has been impactedniptby the repercussions of requirements
for higher volumes produced, but also by the charatics and composition of the
markets on which it depend$ascual, 2003)

Due to its vast extension, varied topography aod biodiversity, Latin America and the
Caribbean presents the most diverse and complegerah agricultural systems in the

world. Sixteen major systems have been identifredithese are briefly mentioned below:

Irrigation, Based on the Use of Forest Resourcasedfland Coastal Plantation, Intensive
Mixed, Mixed Cereals-Livestock (Fields), Temper&tamid Mixed with Forest, Corn-
Bean (Mesoamerican), Intensive Mixed Mountain (Nert Andes), Extensive Mixed
(Closed and Plains), Mixed Temperate (Pampas),NDred, Dry Mixed Extensive (Gran
Chaco), Mixed Highlands (Central Andes), Grazingattred (Forest) and Based on
Urban Areas(FAO, 2019)

Productive land in Latin America.

Latin America and the Caribbean is a region thatnare than 2 billion hectares divided
into 34 countries. This region represents in glabahs 15 percent of the earth’s surface; it
also receives 30 percent of the global rainfall gederates 33 percent of the world’s
water. These characteristics make Latin Americdaaepwith a giant reserve of arable
land. Due to the enormous territorial extension biodliversity, it becomes one of the best
agricultural complexes in the worlBravo, 2015)

The countries with the largest amount of productimeds are Brazil with around 80

million hectares, Argentina with 39 million hectar@and Mexico with 22.5 million

hectares, but there are other countries such asdPer Colombia with long extensions of
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land. Colombia for its part could release in theife between 3-4 million hectares, used in
the armed conflict.(World Bank, 2020)It is important to mention that other countrigs i
the region have maintained a gradual growth of rthesiable lands, due to the
implementation of good practices to preserve tleable lands. These countries are

Paraguay, Bolivia and Cub@ravo, 2015)

However, the region has also experienced land datjom issues such as the loss of
natural soil nutrients, salinization, erosion ardettification. Close to 20 percent of Latin
American, soils are at risk of erosiofiNation, 2014)

In Argentina, erosion affects 25 million hectarasad humid plains farmers often incur
huge economic losses because of soil salinizatitmosion also represents a major
challenge for 19 percent of Mexico’s territory, $@rcent of Cuba’s, 30 percent of
Uruguay'’s, 50 percent of Ecuador’s, and 75 peroértil Salvador's. Because of its large
share of agricultural land located on hillsides,nttad America has been particularly

vulnerable to erosion(United Nations, 2020).

Desertification affects 17 percent of Colombia’sritery, 28 percent of Ecuador’s, 62
percent of Chile’s, and poses significant challenge some vulnerable regions, such as
Brazil's northeast. In order to deal with land dmatation. Degradation is also associated
with poverty: 40% of the world’s most degraded kuage in areas with high poverty rates.
Poor farmers have less access to land and watekjngosoils of poor quality and with a
high wvulnerability to degradation(Nation, 2014) Several farmers have adopted
Conservation Agriculture, an approach that follotisee main principles: a) no or
minimum tillage, b) soil cover and c) crop diveisition / crop rotation (United Nations,
2020)

In 2015, was celebrated the International Year oil, Svhere some Latin American

countries committed to some goals in the future hie¢p preserve soilgNation, 2014)
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3.2Agriculture and the external sectors

Latin America is responsible for 16 percent of expand four percent of world agricultural
trade imports. Latin America faces great challerigaake advantage of its great productive
potential and achieve sustainable development. @drisentage of exports has become Latin
America the world's largest net food exporter, agging North America at the beginning of
2000, and since then it shows an upward trend,rdcgpto a new report from the United
Nations Organization for Food and Agriculture (FAQ)bre, 2016)

In addition, other studies by various internatiomganizations, such as FAO, CELAC, and
the WTO, show that Latin America will lead the iease in agricultural production until
2025, with an annual growth rate of 1.8 perc&mO, 2019)

The agro-food trade in Latin America and the Cazdob varies from one sub region to
another. The countries of South America are nebegps of agro-food products, with the
exception of the Bolivarian Republic of Venezuetal &uriname; the Caribbean countries
are net importers, and the majority of Mesoameraamtries are net agricultural exporters,
with the exception of El Salvador and Panama. hike source of various vulnerabilities,
dependencies and priorities in the field of intéioreal trade (FAO, 2020)

Although the opening of trade offers opportunities access markets located beyond
national borders, the high degree of dependenaguoaultural trade (within of total trade),
a limited number of exported commodities or a ledinumber of trading partners can also
increase the vulnerability of countries to shoakdnternational markets, for example by
expanding their exposure to potentially large ddiin income from exports or drastic
increases in import costs. Trade shocks can assa eesult of abrupt changes in trade
policies, sanitary problems (such as the reperonssof the COVID-19 pandemic or
African swine fever), and phytosanitary productsc{sas the wilt of the tropical race 4
banana [TR4]) worldwide, fluctuations in the exchanrate or variations in climatic
conditions.(FAO Media, 2020)

Taking advantage of new business opportunities imvithnd outside the region can
contribute to reducing these vulnerabilities. Thaerent low degree of trade integration
between some subregions of Latin America and theblzan and the high degree of
complementarity between their trade structuresy e indications of the considerable

potential for new regional trade agreements angdldn this way, expanding regional trade
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integration among certain groupings of countries baost agri-food trade and diversify
business partner§-AO Media, 2020)
To expand this analysis, we will enter to studyri@st important aspects in the trade of any

region; Exports, Imports and Trade Balance aga@atgons.

Latin American Agro Exports

In the 1970s, the agricultural volumes exportedLayin American countries increased
approximately 2.8% per year, between 1950 and 18&y did so at 2.9% per year, while
the world rate was almost 5% per year in past desad

Latin America's share of world agricultural exporgich had been declining in the 1980s
and late 1970s, but remained relatively constanhén1990s and 2000s at around 12-14%.
Due to the slowdown in the growth rate of Africarperts, sales from the Near East
stagnated, there were changes in the compositidndarersification of Latin American
exports and the achievement of greater efficiencthé production process that has placed

the region in better conditions to compete in imaional marketgGiordano, 2019)

The most exported products from Latin America aees products; Bananas, beef, coffee,
corn, poultry, soybeans and sugar, in order of m@ee - contributed more than 50% of
agricultural exports during the last 2 decades. pidesthe diversification of exports
achieved, about 35% of the countries' export egemicame from three products: coffee,
bananas and soybeans. Exports continue to go ntaidgveloped countries. In 2018 it was
estimated that around 25% went to the United Sta#% to Europe, 8% to China and 15%
to developing countries and those with centralgnpled economies, and the remaining 38%
constituted international trade with other worldioms.(IICA, 2020)

Many countries in Latin America and the Caribbeenltaghly dependent on agriculture for
export earnings, especially in South and CentraleAca. When a large share of export
earnings comes from agriculture and a very smathber of agricultural commodities,
economies are exposed to shocks that can arise destain export destinations or world
commodity markets. These longer-term shocks oredswns can directly translate into
macroeconomic shocks that affect the performancéabih American economies, their
gross domestic product (GDP) growth, and inflatrates or even their exchange rates.
(FAO, 2019)
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Latin American Agro Imports

The agricultural volumes imported by Latin Americayuntries increased by 8% per year in
the 1970s - they did so at 5.3% per year betwe&d Hhd 1976 - and by 10% per year
between 1975 and 1980. But in the last 20 yedrastdeclined significantly by as much as
reach 4% in 2016. The slowdown in the growth rates wue to the growth of agricultural
production in Latin America and the improvement#srcapacity to reach it.

Agricultural imports reach 8.9% of the regional glyp However, the part corresponding to
different subregions is heterogeneous. In Mesoaaérranges from 6% in Mexico to 30%
in Panama, and although most South American casmgpend a very small part of their
export earnings on agricultural and food impotis, average

exceeds 32% in the Caribbean and 80% in the smaailbzan islandgFAO, 2020)

A third of the agricultural products imported byticmAmerican countries comes from the
same region and just over 60% originates from dagex countries, such as the United
States, the European Union and China. This depegdsraggravated by the fact that these
supplies are handled by a small number of largeogxgpompanies that concentrate the
supply. Specifically in the Caribbean Regions, share of export earnings spent on agro-
food imports drops considerably when tourism isstaknto account. These net importing
countries depend on foreign exchange earnings foomsm to finance their food imports.

The vulnerability derived from dependence on thenmercial sphere has been revealed
during the COVID-19 crisis to the extent that thectase in income derived from the

stoppage in tourism has endangered food securttyeise countriegsFAO, 2020)

Economical trade balance of Latin American agriotdt

The current dollar value of agricultural exportsnfr Latin American countries would have
gone from 6.8 to 23.1 billion between 1969/71 afAd@7179. Currently they are estimated to
exceed 200 billion dollars. In 2016 it is estimatiealt the value in dollars of Latin American
exports exceeded 270 billion dollars. The valuergforts would have increased from 1.7 in

the 1970s to less than 50 billion dollars in 20I6e balance in favor of the region would
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have gone from still being favorable for the regiordespite the increase in importsAO,
2020)

Most of the countries in Latin America and the Ghdan also depend on a very small
number of partners, a high concentration compaoethternational levels. Most receive
more than 50% of their imports from just three digop, and a large part send more than
50% of their exports to just three destinationseOthe last 20 years, the subregional
evolution has been heterogeneous. Practicallydidtfe countries switched to

depend more on their export destinations and impoutrces, while the other half became
somewhat less dependent, which could representyabig commercial challenge for the
region.(Solution, 2021)The high level of dependence on agriculture, aefieoducts and a
number of markets outside the region provide chghs in the area of dependence that
must be addressed. In principle, there are optimesfectively maintain these high levels of
dependency and options to modify them. For the é&mymmeasures such as greater access to
risk management instruments could be adopted, withie latter entails diversifying

production patterns and trade destinatig@sordano, 2019)

3.3Regional agricultural production in 21th century.

The marked changes and uncertainties of globalestiogd occurred in the economic,
social and political spheres during the last de@ukemore clearly in the second half
of the decade had an intense impact on the interatagricultural markets of
technological and financial products. Through thabanges, the markets had a
diverse and profound impact on the agriculturaldpiation process of developed
countries and in developing countries. Latin Ameridid not escape these
repercussions. When the exported fraction of a ymbebxceeds a third of the
regional total produced, the impact of external keticonditions on the production
process is notorious. Therefore, before enteringp ithe examination of what
happened with regional agricultural production,ri¢ftaccount of world agriculture

is presentedFoster, 2010)
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Relevant aspects of the new world agricultural orde

The period from the beginning of the 1950s to tA&Qk was generally one of definite and
stable growth in world agricultural production aimdparticular in food production, which
was accompanied by an unprecedented growth in doadumption. in the last 10 years it
was raised for world agriculture; the way to rednand the need to increase the income
obtained from the exports of agricultural produetith that of improving the income of
agricultural producers in both developed and deuetp countries, while maintaining
greater stability and strongness in internationatkats and thus a better balance between
supply and demand worldwide.

One of the most important and influential aspeétagsicultural production is the growth

of the world population. The world population wdrow from the current six billion
people to 8.3 billion in 203QFAO, 2016)The population will grow in annual average of
1.1 percent until 2030, a slower pace than theipusvannual average of 1.7 percent
during 80’s or 90’s. Consequently, the increaswanld demand for agricultural products
would have to decline further, the annual averdge. 2 percent in the last thirty years to
1.5 percent annually until 2030. This will represarchallenge in terms of production for
Latin America, since the regions expects to maimntaé growth of agricultural production
despite, the recommendations. This growth, accgrttinexperts, should not represent a
problem, due to the notorious decrease in the @twi@al sectors in Europe and the United
States(FAO, 2016)

Another important aspect is the growth of produetiand based on current demand.
Expansion of arable land for food production musiwgmore slowly than in the past. In
the next 30 years, developing countries will needtlaer 120 million hectares for crops;
this means less new land, comparatively, than énptast. The expansion will take place

mainly in sub-Saharan Africa and Latin America.

It is also worth mentioning that among the groupiraportant aspects that influence
agricultural production in the 21st century. Nevagiices that guarantee effectiveness,
productivity and are friendly to the environmentodiérn biotechnologies could serve to
improve food security. If the potential dangerstthétechnologies can pose to the

environment are addressed, and if the technologyaide available to the poorest and most
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undernourished, and if these technologies are deamards meeting the needs of those
with fewer resources, modified varieties Crops ¢waip to strengthen agriculture in
marginal areas and to restore production on dedrédals. FAO has called for effective
testing and safety protocols for genetically meadifiorganisms, in order to respond to
consumer concernfArias, 2020)

As the last important aspect in the new agricultuvarld, order is the use of water.
Globally, there is still plenty of water availablayt some regions will have to face severe
restrictions. Between now and 2030, a 14 perceotease in water abstraction for
irrigation is expected in developing countriesigition is critical to food stocks around
the world. The irrigated area in developing cowsris likely to grow from 202 million
hectares today to 242 million hectares in 24860, 2016)

One in five developing countries will suffer issueish water scarcity. These regions will
have to use water more efficiently. Agriculture éak70 percent of all fresh water
withdrawn for human consumption. Saving water iridture means that more water will

be available in other sectors.

Regional productive behavior

For several Latin American countries, the expansibrihe domestic market has been
crucially determining the agricultural productiverfprmance and composition. For other
countries, agriculture has continued to internati@e. In both cases, national agricultures
was impacted not only by the impact of requireméatshigher production volumes, but
also by the characteristics and composition of et@rkhat depend basically.

As we have already mentioned before, Latin Ameriagncultural production represents
only 0.36% of the world gross domestic product G112 and the participation of the
agricultural sector in Latin American GDP was 4.8B%he same year. The analysis of the
productive evolution through the growth of domesiroduct sector gross, according to
national accounts, suffers from several limitatjonsluding the inability to explain what
happened with various production lines and theadiffy in identifying and weighing the
causes that have given the dynamism or stagnatithrese stands. Therefore, it is better to
examine the productive behavior of agriculture base the physical volume by products.
(FAO, 2020)
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If we examined in terms of the gross value of Laiimerican per capita production, it
could classified as relatively dynamic; reached®@er year. However, it is insufficient
compared to the potential demand for food in La&merican society, which includes
around 45 million malnourished; has grown less tiff@ctive demand, which would have
grown by 3.6% per yearFAO, 2020)

The productive behavior can be different accordim@gricultural area. The crops grew
will go slowly than the livestock. The evolution kyroduction lines shows marked
differences between product groups; some have tgeamic, others of slow growth and
some have registered reductions. Four groups aétabte products grew faster than the
population: oilseeds, vegetables, fruits and saath®ithin the livestock farms, poultry
and pork, eggs and milk did well. Cereals, stimuldnnks, dried legumes and beef grew
slightly less than the population. Finally, in recand tubers and in vegetable fibers

(excluding cotton) production has falléArias, 2020)

Bases of the agriculture behavior (Latin America)

The growth in production continues to sustain nyaby the increase in the harvested area.
However, there has already been an upward tretfiticontribution of productivity to the
total produced. In the 1960s, the expansion of atea contributed two-thirds to the
increase in harvest, with the remaining third camirom the increase in yields. In the
1970's that relationship has changed significantiythe current times, Three-fifths now
come from the expanded area and two-fifths fromii@oved yields(FAO, 2019)

It is estimated for Latin America; a bit more thanhird of the arable agricultural area is
used. The largest land reserve in the world. Aa#% is located in the humid tropics
where the soil is known by its low natural feryiliand its fragility, in the subtropics it is
located 24% and the remaining 4% in the temperdigegion and in the temperate sectors
of the mountain ranges Andean. Slightly more thalh (94%) of the arable land reserves
belong to Brazil, Argentina, Mexico and the cousdrof the Andean Group concentrate a
large part of the restGomez, 2018)

However, most of the regional agricultures haveeditheir unit yields. A combination of
factors has contributed to this, such as the mtduraf an organic research work and the
dissemination of their results, especially withambto the genetic improvement of plants,

the application of new fertilization and pest cohtechniques, and advanced cultivation
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methods.(Gomez, 2018We cannot forget the advances derived from the rafreient
organization (both technical and economic) of bessatype production units. However,
there agricultures that during the ten years exathinave not succeeded in raising an
important measure performance; if they notice feative progress in some crops, which
fail, however, influence the average level of praduty of the whole land harvested.

The increase of physical capacity of production wassible by good technical progress
applied. This has been diverse according to theackeristics of each production line, its
requirements in technical inputs and the importanteeach technological package
adopted, measured by the number of its componewtdwy the degree of interdependence
between them(Giordano, 2019)

3.4The development of the productive forces

Important changes have occurred in the agricultprabuctive forces over the last 20
years. Some have been more obvious, others havedbseured by the characteristics of
the agricultural sector and, finally, others haveng unnoticed, confused within the
behavior productive sector. Perception (sometimesmplete) of those changes allows, on
the one hand, appreciate how it has been accemjudkie productive and social
differentiation among economic agents directly imed in the production process.

To simplify the analysis, attention is focused ba two most important segments: private
business and family farms. The processes of agragi@rm and other redistributive actions
of land and water have influenced the evident gead deconcentrating of land ownership
and the consequent expansion of the intermedigimeset, which reflected in the increased
number of small-sized economic units to medium. Elesv, its relative importance is still

secondary compared to that of the business comynand family farms(Chavarria, 2017)

The business segment groups together those forifi@asroing that commonly are identified
as modern commercial agriculture, plantations, famchs. The family farm segment also
groups very diverse productive realities, such mmlls affluent farmers, small family
producers, and poor farmers in secular agricultarags, settlers in areas of expansion of
the agricultural frontier and othel$:AO Articule, 2019)
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The Business Segment

Latin American agricultural entrepreneurship is eality highlighted by clear
differentiations throughout the history of eachmoy. However, they can be distinguished
from other economic sectors and from the familyrfars by many characteristics that is
mentioned below.

Proper changes in the passage of time add newésatiuat have to do with their greater
homogeneity as segment producer; the medium te laogpnomic enterprises and their
degree of control over productive resources, the sf its capital, the composition of their
dives, complexity and even sophistication of ted¢bgical systems adopted.

The degree of specialization respect to produclioes that generate changes in their
characteristics as; the labor modalities to whladyttake refuge to avoid social conflicts,
the excessive amount of interrelations with noneadfural spheres, in particular financial,
industrial, commercial and with the medi@havarria, 2017)

Finally the strengthening of the ties that unitenthto groups close to the centers of power
and decision, with a view to maintaining a vigilaptesence in the official spheres
responsible for agricultural and rural developmehhey are selective regarding the
location of their lands, regarding both naturatifiéy and favorable topography, as well as
proximity to markets.

An indirect way to evaluate the development of émerprise segment is analyzing the
distribution of arable land in Latin America. Largeport-oriented capital-intensive farms
coexist with small, labor-intensive, subsistendested farms. Out of the estimated 20.4
million farms in the region, 81.3% are smallholéemily farms, occupying only 23.4% of
agricultural land. Conversely, 18.7% of all farmano76.6% of total agricultural land.
(Salcedo, 2018)

This expansion of the agricultural business segrhastied above farm size averages to do
not consider land renting, a common practice inesawuntries such as Argentina, whose
“seeding pools’may manage farms of several thousand hectaresegich] with its long
established transnational agribusinesses thatughr@ontract farming, implicitly control
the whole production process of several thousaothhes (Salcedo, 2018)

Another example, Peru reported land fragmentatiothe past couple of decades; one

single economic group manages farms that range fr@#0 to 8.858 ha in the fruit and
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vegetable export sector. In Brazil, where land rfragtation was also reported, a single
farmer was able to plant 223 000 ha of soybe@wscedo, 2018)

In addition to land concentration, a relativelyaetphenomenon appears to be increased
foreign investment in agricultural land. Foreignestors have not only come from outside
the region but also from within the region. Bramils and Argentinians are producing
soybeans, livestock and forest products in Bolifoa, example. Brazilian investors have
acquired land not only in Bolivia, but also in Rauay, Colombia, and Uruguay. Mexican,
Costa Rican and Guatemalan investors are engagedest, cattle, rice, sugarcane, citrus
and oil palm fruit production in Nicaragua, to nasntew examplegChavarria, 2017)

In both cases, land rent and increased land atiquisby foreign companies make
agriculture reach thousands of hectares in prooiiciihese expansions produce changes
in the structure and dynamics of the region, ad a&lan increase in land concentration.
On the one hand, could be positive in economic@oductive terms because it positions
the private sector with over 75% of farm incomeha region. On the other hand, it could
become a social challenge for Latin Amerig@GENCIAS, 2020)

The family farms Segment

Rural agriculture, as an agricultural productivecén has a significance and undisputed
importance. Various investigations, some complatedspecific cases and others still
under way, explain the dynamics of its operatiott damonstrate its articulation within the
accumulation model of the global economic system.

Family farm agriculture is characterized because thndamental motivation of its
economic activity is to ensure a level of familycame that allows its workforce to
reproduce and to replace its tools and farm impremd-amily work constitutes the basis
on which the organization of productive work is é&dswith which the production, simple
or extended, of the family unit is sought.

Progress around the physical integration and dewedmt of related infrastructure, which
have facilitated the exchange, displacement, hdleaved family farm agriculture open
spaces wider, and have a new perspective on thairpmssibilities and difficulties. The
expansion and organization of markets has affetraditional lines of production, has
stimulated new ones and has altered, sometimedicdifs productive linkages and,

finally, government interventions aimed at modifyiagrarian structures through agrarian
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reform processes, as well as the actions of goventis agricultural support services,
which in one way or another have generated changdke family farm agriculture.
(Varangis, 2015)The importance of family farm agriculture in Lathkmerica and the
Caribbean is indisputable. The results of varidudies confirm this. Most of these studies
shows that family farm agriculture groups about 8&fthe farms registered in Latin
America, provides at the country level, between 2#% 67% of the total food production;
it occupies between 12% and 67% of the agricultared, and generates between 57% and
77% of agricultural employment in the RegioGhavarria, 201 7&ven though family farm
agriculture has been the subject of numerous Hutieg seek to deepen knowledge of the
sector, the truth is that in most Latin Americamminies there are no quantitative data that
allow it to be specified and dimensioned with detia Most of the agricultural censuses
in Latin America do not consider in their designariables typical of family farm
agriculture that allow setting an exact profiletbé sector in the countries of the region.
(Salcedo, 2018)

The path of the family farms over the last 20 ydwrs shown its capacity for change in the
face of the isolated or combined incidence of plhegma and processes of diverse nature
and intensity. These include population dynamicd amgratory movements; the greater
interaction of the urban with the rural, whose repssions have modified the aspirations
and economic activity of the farmers as well ag ttedations social.

The Latin American agricultural boom has not stappegration from rural areas to cities
nor to countries outside the region. During the [E280s, the rural population in the region
stopped growing and a few years later started thrgeslightly. The number of people
living in rural areas in 2017 (126 million) equaltdtht recorded in the mid-1970s. Latin
America has thus become increasingly urban, witld%0of its 644 million inhabitants
living in urban areas. Much of the population's ratgn to the cities has come from the
male population, in different studies estimate thatl farms headed by women have
grown around 40% between the years 2002 and 20hé4varria, 2017)

Among the positive things we have seen in the 2&styears, Latin America witnessed
continuous improvement in rural poverty reductig@% points from 1990 to 2014). Some
countries were able to reduce rural poverty sigaiftly such as Brazil (42% points from
1990 to 2014), Ecuador (39% points from 2000 to430Chile (32% points from 1990 to
2013) and Peru (27% points from 1997 to 20143lcedo, 2018Economic growth, public

investment in infrastructure and public servicesd ahe implementation of social
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protection programs, mainly conditional cash-trangfrograms which, by 2015, covered
about a fifth of the Latin American population,daly explain these achievements .This
positive poverty alleviation trend, including tharrowing of the rural/urban poverty gap,

stagnated in 2014-2016 and reversed in some ceantri

Paradoxically, being an agricultural and food susplegion, Latin America witnessed the

number of food insecure population increase betwkeryears 2015 — 2018. Rather than
the physical availability of food, the affordabjlibf food to poor consumers has become

the swing in food security trends in the regigBalcedo, 2018)

The role of the state segment

Without entering into the discussion related todbgree of efficiency of the Governments
as the organizer of agricultural development, ih edfirmed that Governments had a
relevant participation in the expansion of agrigrdt production. In recent decades, their
responsibility and participation in the economia aocial fields of agriculture has been
increasing in most countries of the region. Ondtier hand, government’s intervention
in agricultural markets was strongly criticized. Ang other considerations, the
arbitrariness of such interventions, their hightsoand the resulting distortions have
highlighted, many of the social problems affectitige life and productivity of the
agricultural sector.

Latin American governments have pursued a numbeagoicultural policy objectives
according to their own visions and changing so@oemic and political contexts.
Objectives have included improved productivity aocdmpetitiveness, food security,
environmental protection, access of smallholdemé&s to markets and increased foreign
exchange earnings. Governments have used an drpmjicy instruments to address their
policy objectives. One of the instruments is finahaid and subsidies for small, medium
and large agricultural producers. These measumdaialleviate the production costs of
farmers and obtain more benefits from the harviesieir production.(Chavarria, 2017)
Producers' dependence on government aid and sedsigiies widely in different parts of
Latin America. For most countries, the estimat@roiducer support (PSE) as a percentage
of gross farm income is lower than the averagerdsmbby the Organization for Economic
Cooperation and Development (18%). Support is kbss1 5% in several countries,

including Brazil, Chile, Guatemala, Paraguay andiduay. Argentina has a negative
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percentage, which is an indication that governnmmiicies tax the country's producers,
this list has some exceptions like Panama, Perumiioan Republic and El Salvador
where the support reach more than 18%.

In Latin America, assistance comes mainly from roessto support market prices and
input subsidies. Mexico is an exception by providihalf of its aid through direct
payments to farmers. Use of direct payments is miade in Brazil, Chile and Paraguay.
However, the overall rate of support provided todurcers is low in these countries, which
is a symptom of the competitiveness of agricult(verangis, 2015)

Another category of support for agricultural prodigis the investment in technological
development, education, infrastructure and promotb regional agricultural products.
These investments can be estimated by using theEG&®neral Services Support
Estimate) metricsGlossary, 2021$pending in this latter category is just 15% in Mex
but 85% in Costa Rica. In general, Latin Americgioa would appear to be under-
spending on public goods with the potential to &rege agricultural developmentFAO,
2019)

Finally, would be very nice to mention that theoadition of investments to agriculture
requires proper diagnostics and evaluation. Evaloats probably the link in the policy
cycle that suffers the most. Sometimes multimilawoilar programs are inadequately
evaluated or not evaluated at alFAO Articule, 2019)

3.5Food security and Agricultural impacts on the envionment

Food security

Food security is a measure of the availability @bd and individuals ability to access it.

According the United Nations Committee on World &decurity. In this case, the region

in analysis is Latin America.

Having adequate levels of food production is on¢hef most important factors in ensuring
the achievement of security food and nutrition.i.america has been characterized over

the last decades for having more than enough foodhdet the needs of its population.
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However, this situation differs between countriesd asub regions, showing different
thresholds of domestic production, so that tradggbn important role in food and nutrition
security. Food trade is also an opportunity to ex@ynergies between the countries of the
region and other regions, and ensuring the avéithabf food. (Rapallo, 2017)

The variety of food availability differs betweenurdries and not necessarily respond to
their productive capacity. Thus, factors such addrand the food environment are key to
establishing a supply of healthy foods.

Evaluating food production by sub region, it is eb&d that in the per capita production
rates (Production growth vs. population growthgréhis clearly an upward trend in Latin
America of almost 100%, beyond some falls in sorpecHic periods. The Caribbean
region, after a significant decline during the 199as seen a significant increase since the
mid-2000s.

The outlook for the growth of agricultural prodwctifor the coming years is favorable. The
region has natural resources to continue growimgedms of productivity when comparing
the yields of Latin America with other producinggiens, important gaps are observed.

These indicate that the region still has a widegmatio grow in this area(Rapallo, 2017)

Food access

Latin American food productions continue to be, th@n component of the food supply in
Latin America and one of the largest in the wotldtin American agriculture has been
progressively articulated and integrated into ddimesarkets, which has diversified food
production in the region.

The region produces enough food to meet the neédsl ats population. The central
problem of hunger in the region is not the lacKaufd, but the difficulties that the poorest
face in gaining access to it.

Among the social groups most prone to these effents rural populationsindigenous
peoples for example, have contributed as no one ¢ts the domestication of
Agrobiodiversity that today feeds humanity; howewdeir indices of food insecurity are
several times higher than that non-indigenous pdjaui. This problem is caused mainly by
the market prices applied to local products. Mailiytreese prices are very expensive
compared to the income of these populations. Amatheortant sector of the population

that has been affected by access to food arewaralen. (FAO Articale, 2020)
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The Latin American women are responsible for alninagt of food production. They play
an important role in preserving biodiversity andume food sovereignty and security from
the production of healthy food. However, living social, political and economic
inequality with only 30% of ownership of the lant)% of loans and 5% of technical
assistance(FAO Articale, 2020)

The most vulnerable sectors assign a greater gropasf their income to the purchase of
food, and in turn have a lower capacity to saveerbployment could increases the prices
of food and other basic items, or a decrease in ith@me, can significantly worsen their
living conditions. This can mean an impoverishmignthe quality of the diet, leaning
towards less expensive but also less nutritiousldowmith a higher caloric concentration,
putting the food and nutritional security of theadhousehold at riskFAO, 2010)

Despite this fact, there are significant improvetaen hunger reduction. According to the
latest FAO estimates, 805 million people suffemfrbunger in the world (2012-2016).
This is a decrease of more than 100 million inl&s¢ decade, and 209 million less than in
1990-1992(FAO, 2020)In Latin America and the Caribbean, this phenomeaifects 42
million people (6.1% of the population), a signdit advance compared to the 68.5
million people (15.3%) who suffered from hungeridgrl990 -1992 (Rapallo, 2017)

Agriculture and the environmental impacts in LaAimerica

Agriculture plays a fundamental role in the econcanyg society of Latin America. In this
context, it is expected that climate changes gdted for this century exert additional
pressure on the environmental conditions under lwhgricultural activity takes place. This
means that if these impacts are not addressed atddguit could lead to considerable
economic and social consequences in the region.

Among the climatic changes relevant to agricultwetivity that are visualized under the
most common scenarios are; increase in atmospd@ititémperatures, alterations in CO2
concentrations on the atmosphere, rise on sea, lelkahges in the hydrological cycle as
well as in the quality of the water and its avaliah intensification/increase of extreme
climatic events (among them droughts and floods), modifications in the altitude level of
the dew points, among other8/oreno-Moreno, 2018)

Some of these changes are gradual and unidirettiwhach means that they will manifest

themselves over time at a rate that is still uragetbut whose direction is known.
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These environmental changes generally affect threas of the ecosystems: Land, Water
and Air.

Latin America is one of the regions in the worldtiwithe greatest agricultural land
resources, especially South America where counliiesBrazil and Argentina have first-
rate land extensions. However, the region has expeed in recent years a problem of land
degradation such as the loss of natural nutriemts) fthe soil, salinization, erosion and
desertification.

About 20% of arable land is under risk of erosion,is also estimated that land
desertification is affecting countries such as @dd@, Ecuador and Chile mainly for
around 35% of arable lantFAO, 2020)

In order to deal with land degradation, severaimtns have adopted Conservation
Agriculture (CA),

Conservation Agriculture practices, however, hasegoadditional challenges to farmers
and governments. For farmers, this approach, beamital intensive, demands having
access to sufficient financial resources. In addijtiConservation Agriculture practices is
heavily dependent on herbicides, especially on tise of glyphosate, and some
governments are now considering the possibilitypahning the use of this herbicide.
(Vergara, 2015)

Latin America is a region with abundant water reses. Agriculture in the region uses
around 68% of fresh water and more than 90% ofcaljure uses the irrigation method
known as rain fed. However, population growth haisgonsiderable pressure on the water
available for agricultural irrigation systems. Titaéns are expected to decrease because of
the climatic changes$Vergara, 2015)

Irrigated land accounts for 8% of total cultivatadd in South America and 7% in Central
America, compared to 17% in the world. Subsidiesmfrdifferent Latin American
governments on irrigation systems have drasticalliyiced in recent years, resulting in bad
practices regarding the use of water resources.régmn is expected to change these
positions and can help conserve such an imporemource as wateVarangis, 2015)

For agriculture in Latin America, the effects ointhte change could mean a reduction in
yields and livestock, putting the world's food s#yuat risk. However, agriculture also
contributes to climate change, notably with greersgogas emissions. The World Bank

estimates that 24% of greenhouse gases in Latinridenéor 2015 were derived from
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agriculture. Even in some countries, cases suciJmaguay where greenhouse gas
emissions can reach 75% of the tot@/orld Bank, 2020)

Within agriculture, livestock production plays tim&jor role in greenhouse gas emissions.
Across regions, Latin America report the highestele of greenhouse gas emissions,
owing to a large extent to the region’s speciai@ain the production of beef(World
Bank, 2020)

Regardless of their level of contribution to totaeenhouse gas emissions, actions are
urgently required in order to reduce greenhouseegassions from agriculture.

There are many examples of how agricultural pradactan grow in a sustainable way,
following practices such as CSA (Climate smart Aglture) that have a positive impact
on the environment. In addition, the participatafrgovernments is very important for the
development of sustainable agricultural practié@svernment support in terms of clear
laws for environmental protection and economic kbations to farmers who use
sustainable practices on their farms could be kelyalting the effects of climate change.
(O'NEILL, 2016)

3.6Economic impact of illegal crops in Latin America

The problems related to the production, traffickimgd consumption of drugs in Latin
America affect the quality of life of the populatioThese problems are linked to forms of
social exclusion and institutional weakness, gdregaeater insecurity (violence) and
influence governance in some countries.

These factors lead to social problems in some @frtinal and agricultural areas of Latin
America, creating an illegal economy that generatgmy inconveniences for real

agricultural production.

Root cause

lllegal rural economies develop more deeply intdreitorial peripheries. These territorial
peripheries are characterized by their institutidadure, lack of political representation,
poverty and violence. The state monopoly of segusitdisputed and there is a territorial
control, led by some irregular armed group, whighaiperfect condition for these illegal

economies develop. In these territories, criminaisresent the only source of external
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private investment on a significant scale, whichagates trust and commercial exchange
and, together with the ability to exercise violgnoeate a perfect kind of monopoly of the
any rural production(Aranda, 2012)

In the case of coca, from the planting, cultivateord harvest of the leaf, the extraction of
the paste, the transformation into coca base, mvadlyf the conversion of the base into
cocaine hydrochloride, a cycle in which it is trggnerate new working relationships with
competitive payments to employees, in seasonaadan and processing schemes. As for
the poppy, it is planted and once it has maturled, dulb is scratched and the latex is
extracted. These value-adding processes generfatenal seasonal employment, which
hardly happens with legal agriculture in these gga¢Aranda, 2012)

The incomes derived from illegal rural economieleéhtes, in some way, monetary
poverty; Compared to farmers engaged in legal stérsie agriculture in rural areas with
similar characteristics, these communities contittuéving in conditions of poverty and
extreme poverty in terms of health, education, sete water, energy and housing, among
others. In addition, to the extent, those condgi@revail of insecurity and lack of
government presence, in these areas investmentbticpgoods and services is very
difficult. Moreover, private investment and its pislities of generating employment are
far away. (School, 2019)

Yield of illicit crops

Latin America and the Caribbean together repreaenritical zone for the production and
trafficking of illicit drugs. The South Americang®n, including Bolivia, Colombia and
Peru, is the world’s foremost producer of coca laafl cocaine. Mexico is the main
producer of heroin in the Americas; Colombia, Mexend Paraguay are all significant
producers of cannabis. There are an estimatedmbaimately 246 000 hectares of coca
fields, according to the measurement reports ofafice of the United Nations Office on
Drugs and Crime (UNODC) for the year 2017. Howetlgis activity represent a structural
problem in producing territories of these countrespecially if Latin American considers
that coca production in the last 12 years has meslat an average of 150 000 ha per year
(except peaks falling between 2012 and 2014) wigotential transformation of cocaine
hydrochloride from 150,000 and 250,000 tons per.yéarisaffi, 2018)

According to UNODC (2018), coca cultivation in Pengreased from 43,900 ha in 2016
to 49,900 ha in 2017, an increase of 14%. In Balithe coca growing area has increased
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by 6% (from 23,100 to 24,500 ha), while in Colomhlee variation indicates an increase
in area of 17% (from 146,000 to 171,000 ha). Thug017, the area cultivated with coca
in production in the South American region was 2006,ha, 15% higher than that reported
in 2016. That planted coca were produced 1,410 tohscocaine consumed by

approximately 18 million people worldwide, a recaidce statistics are available, and in
any case, based on a conservative estimate maoffidigl sources.(Grisaffi, 2018)

It's important to mentioned that part of the yielsfscoca leaf, is used in the local market
as recreational plant which plays a role in marmgditional Andean cultures as well as
the Sierra Nevada de Santa Marta. Neverthelessp#nt of the production cover only 5%

from the total usage.

In the case of heroin, UNODC notes that Mexico, &ma lesser extent Colombia and
Guatemala, supply most demanded heroin in the Uritiates and South America. In
Colombia, it is estimated that 6,500 ha of poppiese cultivated in 2003, production that
declined steadily and in 2016 595 ha were repott®lODC data for 2014-15 in Mexico
show a minimum estimate of 21,500 ha. Regardingijnaaa, according to the same
report, Central and South America produced 23%hef world's cannabis production.
(Grisaffi, 2018)

In this agricultural chain linked to drug traffickj, the provision of technical assistance
and access to technology is confirmed. In some -gooaing regions of Colombia,
UNODC identified in 2017, a trend towards an inse@ the capacity to obtain both the
coca leaf and the alkaloid. Producers with a higliegree of certainty in prices and
profitability reinvest their profits largely in rearch of better agricultural practices
(irrigation system, production staging, better igalion areas, advice from qualified
agronomists, etc.). So that they can ensure a higleeluction density, the introduction of
high-productivity hybrid varieties and provision tetchnical assistance, delegating to other
operators in the chain, the production stages oadmse and paste that were previously
carried out on a small scale and now done in iategr processes increased volume and
efficiency. Another factor to note is the increassome regions not only of the number of
lots cultivated but also the size of them. Withsththe traditional coca-growing economy
smallholdings, family production of less than twectares, is decreasing and giving way to
the industrialization of the leaf production indarscales where the peasantry is no longer

master but a day laborer in the production procéssanda, 2012)
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Economic Impact

The economic value of the drug trafficking businsssuly uncertain; there is no real and
clear data, which verifies the total profits of ghdllicit activities. In 2008 Antonio Maria
Costa, at that time the head of UNODC estimatetl dhag trafficking could generate a
total of 352 billion dollars and that this moneywtmbbe inserted into the different financial
systems of the worldGuardian, 2009 Another estimation came out but in 2011 by the
same UNODC where it was reported thatrldwide proceeds from drug trafficking and
other transnational organized crime were equivalerit5 percent of global GDP, or $870
billion in 2009. From that amount, there are alm®$80 million that belong only to drug
trafficking with the United States, which place® tNorth American nation in the most

profitable country for the drug trafficking busise@Bake, 2011)

In Latin American countries, the economic impact o@ach figures that equal the share of
any business / economic sector in GDP. An examiptki® syndrome is Colombia, where

drug trafficking income converted into Colombianspg corresponds to an average
between 3% and 4% of GDP. Other economic impactsug trafficking is the misuse and

conservation of foreign and national currenciesictvthas reduced the progress of other
commercial activities, limiting exchange rate maragnt and generating inflationary

effects that prevent the development of other espamplying more drug exports and

fewer exports of other items. This has generatddamatic blow in regional trade and in

the collection of taxes from different governments.

Finally, the strongest economic impact is receibgdarmers displaced from their lands by
armed groups that require the use of the land fag drafficking. This has caused an

alarming number of displaced people in Colombia Brexico, which has generated an

overpopulation in the different capitals of Colomband Mexico. It is estimated that

between 2000 and 2017 drug trafficking gangs in ibtexand Colombia displaced more

than eight million peopléMeyer, 2016)
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4. Methodology

To acknowledge the geographical concept of theigshé@swould be very important to
identify Latin America as a region. This region drgds to the American continent and
includes all countries with languages of Latin origuch as French, Portuguese and
Spanish. However, for the purpose of creating e, institutions such as the FAO, the
World Bank and other organizations take into comsition all the countries within the
American continent from Mexico to Argentina, incing the Caribbean islands that are
independent countries. In this thesis, we will talke definition of the FAO, the World
Bank and other organizations in order to obtairabé¢ and concrete data on the

agricultural productivity of Latin America.

The thesis is divided into two main parts: theaadtand practical. In theoretical part, it's
created in based of research on a bibliographieweearried out for the period between
the last 50 years. The topics are related to deselopment, agricultural trade indicators,
productivity and Agricultural GDP.

From this exploratory study, the scope and trenfisesearch on these issues were
specified. The information available in databaseslyzed in order to be able to
characterize the trends of the different indicafordifferent Latin American countries.

The methodology implemented is based on the datd Wby different government
institutions and international organizations (WoBank, FAO, and WTO) where the
activities corresponding to forestry and fishing aonsidered as agriculture, in addition to

the cultivation of crops and livestock practices.

The practical consists of statistical analysis lua data obtained. The following statistical
methods are the following:

* Trend analysis: A statistical technique attemptgraalict the future of the variables
under study. Trend analysis is based on the idsanthat has happened in the past
gives traders an idea of what will happen in therfer The formulas integrated for
trend analysis are the followings:

Change in Amount = Current Year Amount — Base yeaount
Percentage Change = (Current Year Amount — Baseé Xewunt) / Base Year
Amount
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It is very important since we can predict the draof agricultural markets and
the behavior of some economic indicators in Latmekica
Index: it is a statistical measure that allowsausttidy the fluctuations or variations

of one or more indicators

Time series: It is a succession of data measureckdhin times and arranged
chronologically. However, Time series data mears tata is in a series of
particular times or intervals. This method will beed to reflect the results of

different metrics that affected Latin American agfture.

Regressive analysis: It is a set of statisticatesses to estimate the relationships
between two variables (dependent and independergn be utilized to assess the
strength of the relationship between variables &md modeling the future
relationship between them. For this thesis, wascsedl the most common models
that is simple linear.

The formula for the regression model is tH®wing:
Y; = f(XHIB) -+ €;

Y = dependent variable X = dependent vigiab e = error terms

F = function B = unknow parameters

The regression model as statistical process coalg to find the relationship
among the challenges on the development of agumi@lltprocesses in Latin

America

The methods mentioned above will improve the stindgned within the characteristics of

an analytical-comparative documentary research.

As economic methods were employed analysis onrtimadt of agricultural GDP in the

world economy, also export / imports performance teir influence on macroeconomic

indicators of each country and the economic coutidins of illicit crops in Latin America.
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5. Results

5.1Analysis of the main macroeconomic indicators of agricultural productivity

To obtain a better analysis on the economic roka@fagricultural sector in Latin America.
In this Chapter will be analyzed the distributiontlee agricultural GDP at the regional
level (LATAM) and at the global level, also an axaiion about the position in productive
terms of Latin America in the world trade and v# compared the hectares of productive

land in Latin America vs other regions of the world

5.1.1 Latin American Agricultural GDP Performance

To visualize the indicators mentioned above, a dré&malysis was prepared from the
available data on the percentage of agriculturaPGDLatin America from 1965 to 2019.
In this analysis it can be observed that the pgp#ton of the agricultural sector in the
GDP of Latin America decreased significantly in thst 50 years, as can be seen in graph
number 1 that in 1965 the participation of the agtural sector was 16.3 percent and in
2019 low to 4.7 percent.

In the table can be observed, the decrease oveethrs of the participation of agricultural
production in the Latin American economies.

Graph 1. Percentage of agriculture in Latin AmeriGDP from 1965 to 2019

Agriculture Value Added % GDP - Scope region (Latin America)
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Some countries have seen agriculture’s share ah ®&DP reduced drastically in the last 2
decades such as Ecuador (6.4%), Guatemala (13r&¥6payana (13.2%). Nevertheless,
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agriculture still accounts for around 10% or mafréotal GDP in these countries, as well
as in Belize, Bolivia, Dominica, Ecuador, Haiti,daRaraguay.
The economic development has been different inouariparts of the region. In general,
agricultural production and fishing in the South émwan countries had a better
development than the Central American countriesnil&ily, the agricultural sector had a
better economic impact in some of the Caribbeamit@s such as the
Dominican Republic where the growth of agricultupmbduction has been 4.3 percent
compared to past decades. As mentioned beforenchease in agricultural production as
its share in local GDP and the size of the agtiraltpopulation with respect to the total
population, vary considerably fromne country to another. For reference of the maatio
above see the index table below with the overathefagriculture gdp development from
the period 2000 to 2019.
Table 1. Growth of Latin American GDP from 200Q2(@i9

Country Name Latin American Agro GDP % per Year|
2000 2005 | 2010 | 2015 | 2019
Aruba 0.4 0.4 N/A N/A N/A
Argentina 4.7 7.9 7.1 5.2 6.1
Belize 14.6 13.5 11.7 12.9 9.6
Bolivia 13.0 11.8 10.4 10.2 12.2
Brazil 4.8 4.7 4.1 4.3 4.4
Barbados 2.0 1.6 N/A N/A N/A
Chile 5.4 4.1 3.6 3.6 3.5
Colombia 8.3 7.5 6.3 6.0 6.7
Costa Rica 9.3 8.7 6.6 5.0 4.2
Cuba 6.6 4.4 3.6 3.8 N/A
Curacao 0.5 0.6 0.4 0.4 N/A
Dominica 11.9 11.5 11.5 14.1 13.0
Dominican Republic 6.7 7.2 6.1 5.5 5.2
Ecuador 15.4 9.5 9.7 9.5 9.0
Guatemala 22.8 12.4 11.1 10.0 9.4
Guyana 30.0 28.9 28.5 25.4 17.6
Honduras 14.4 12.5 11.6 12.2 10.7
Haiti 17.2 18.1 20.2 17.2 19.4
Jamaica 6.2 5.2 5.3 6.3 6.6
St. Kitts and Nevis 1.5 1.7 1.3 1.0 1.4
St. Lucia N/A N/A 2.7 2.2 2.0
St. Martin (French part) 0.0 0.0 0.0 0.0 0.0
Mexico 3.3 3.1 3.2 3.2 3.4
Nicaragua 17.8 16.1 17.0 16.1 15.4
Panama 6.3 6.0 3.6 2.8 2.1
Peru 8.1 6.9 6.8 7.0 7.0
Puerto Rico 0.7 0.6 0.8 0.8 0.7
Paraguay 12.9 12.7 13.0 9.5 10.1
El Salvador 7.2 6.2 7.0 5.5 5.1
Suriname 9.5 4.9 9.5 9.3 9.7
Trinidad and Tobago 1.4 0.5 0.5 1.0 1.1
Uruguay 6.0 8.7 7.2 6.1 5.9
St. Vincent and the Grenadines 7.4 5.5 6.1 6.2 7.2
Venezuela, RB 3.9 3.7 5.4 N/A N/A

Source: self-processing based on World Bank Data

This decresed of the agriculture sector is duenéogrowth of other sectors on the local

economy, such as the manufacturing industry, tindcgeeconomy, Tourism, etc. which
have generated much more wealth to the countriggeinegion.(United Nations, 2020)
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Many of the statistics on the contribution of aghiare to the economy are available for
many countries, in many places. However, statigiitshe contribution of agribusiness to
the economy are not widely available for analysisce this part of agriculture tends to be

integrated into the industrial consumer sector.

5.1.2 Development of agricultural production

As we have mentioned previously, Latin America #imgl Caribbean had a transcendent
growth in terms of production in the last 20 yedsazil has been the most productive
country in the region and one of the most prodeciiv the world. With a productive
growth of 4.1 percent between 1990 and 2015. Irerottegions of the continent,
productivity has not been so great, in the resSoflith America, the growth was 2.6
percent and in the Caribbean, the growth reachdy bnpercent. According to the
agricultural productivity factor (TFP) from the WdrBank in Latin America and the
Caribbean, growth was about 2.6 percent, withinghgod from 1990 to 2015, which
means 0.5 percent above the average. Althouglgtbisth shows great progress in terms
of production, it is still not enough to surpasstNAsia, as it continues to lead the world
agricultural production. The growth of agricultunaloductivity in the region has been
driven by research and development that has bromgbstment from various economic
sectors, in support of the agricultural productsector of the Latin American region.
Although the public investment is still key to miming growth in agricultural
production. To refer the comments above, you canlbsdow the graph number 2 with a

Trend Analysis of 25 year (1990 — 2015) with petaga of production’s growth.

Graph 2. Growth percentage of agriculture produciioLatin American 1990 to 2015
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Source: self-processing based on World Bank Data

Moreover, most of this production growth has comamf productivity improvements,

rather than bringing more land into productighAO, 2019) This growth also has a

contrast with the environmental effects in the eagbut despite this, according to the
World Bank, Latin America will maintain the prodiwa growth of agriculture for at least
the next 10 years(World Bank, 2020)

51.3 Hectares of arable land

Latin America until 2016 has a total of 175 millitvectares of arable land, this shows a
growth in comparison with the 90's. In 1990 Latimérica had 130 million hectares of

productive land, which results in a growth of 45liom hectares gained in the last 25

years. In the graph number 4 below, Its availaidettend analysis on the growth of arable
land in a perios of 25 years (1990 — 2016):

Graph 3. Growth of arable land in Latin Americar®@%o 201
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Source: self-processing based on World Bank Data
In addition, Latin America has avaliable a hugeowgse of in terms of types of arable

land. More than 90 percent of this arable land @mstdered prime land, highly
recommended for agriculture, this compare withrtrst of the world where the average is
80 percent(Carr, 2009)

5.2Foreign trade

Agricultural-food trade in Latin America and therbdean varies from one sub region to
another. The countries of South America are nebegps of agricultural-food products,

with the exception of the Bolivarian Republic ofAézuela and Suriname; the Caribbean
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countries are net importers, and most Mesoamerimaumtries are net agricultural
exporters, with the exception of El Salvador andaPaa. This is the source of various

vulnerabilities, dependencies and priorities inftakl of international trade.

In the last 20 years, the agricultural trade sw@fiLatin America and the Caribbean has
grown steadily, as the growth of agricultural expavas much greater than the growth of
agricultural imports. In the following sub-chaptemsore details and statistics on the trade

balance between Latin America and the world wilgbesn.

5.2.1 Agricultural Exports

In trade terms, agricultural exports in Latin Ancarihad increases in reference to their
economic value and in the total percentage of égpdn monetary terms, total exports
increased from USD 14 billion in 1990 to USD 21Bidm until 2018.

To detail these numbers better in the graph numtdezlow, it is showing the time series
development in terms of economic value growth, esib@90 until 2018.

Graph 4. Latin American Agro Exports Value (USD BN
Latin American Agro Exports Value (USD bn) - Period 1990/2018

UsD BN

$250,000,000.00

y = 8E+06Xx - 1E+07
$200,000,000.00 R?=0.9223
$150,000,000.00

$100,000,000.00

$50,000,000.00

.

L o v o>
G A
$(50,000,000.00)

~
»
A

o

A B ® SO PSP D DO S R SRS N Y
»"P»"?”fﬁ'\'&Bm&m&w@w@'@w@m@w@w@@ AT AR AR AR T DT P

Exports Value (USD Bn) Linear (Exports Value (USD Bn))
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Another important aspect in Latin American agrigtdl exports is maintained its share in
total exports. Despite the growth of mining andegarbons, agriculture had a balanced
growth, which has allowed the agricultural sectohave an important share in agricultural
exports.

From the 90s to 2018, the share of agriculturabetsphas remained an average of 20%. In

2016, the agriculture sector reach the maximumtpeitn 24% of the total share exports.
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The following time series graph number 5 showsdbeelopment over the years on the

share of agricultural exports.

Graph 5. Latin American Agro Exports Shares (petiags)

Source: self-processing based on World Bank Data

To understand better the correlation between dtwi@l exports growth and its
productivity in order to have better economic resul

The regressive analysis has found the relatiortsbiyween the economic growth of exports
and the growth of arable lands in Latin Americari®® 1990-2016); these are two very
important variables within the production processese results show that more exports
grow, the greater the arable land in Latin Ameridais model is explained by 93% as R2
results. (See Graph number 6 below).

Graph 6. Regression Analysis Latin America Agro &xp & LAC Arable Land Hectares.
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Many countries in Latin America and the Caribbean lsghly dependent on agriculture
for export earnings, especially in South and Cémmaerica. This dependence varies
according to the country, the highest dependergistezed is that of Paraguay, where 64%
of its total export earnings came from agricultuMhen a large share of export earnings
comes from agriculture and a very small number gficaltural commodities, the
economies are exposed to shocks that can arisepfasticular export destinations or world
commodity markets(FAO, 2020)

5.2.2 Agricultural Imports

The share of export earnings that Latin Americad &aribbean countries spend on
agricultural imports is relatively small and altlygbu the region's agricultural exports

continue to exceed agricultural imports in valles imports have a relative weight in the
trade balance over the last 20 years. In the tenesanalysis below, it is observed that in
1990, imports in Latin America were around 7 biilidollars, while for 2018 they reached
75 billion dollars with expectations of growing timethe next years.

To visualize this better, look at the growth of #mnomic value of agricultural imports in

Latin America in the period 1990 to 2018. (See Grapmber 7 below)

Graph 7. Latin American Agro Imports Value (USD BN
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This growth is due more than all to the increastheprices of imports and not much to
the quantity of imported products, since in grapimber 8 the percentage of agricultural

imports has decreased due to increased productidtyike exports, the shares of
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agricultural imports over total imports has deceshsn the last 20 years. in 1990
agricultural imports represented 12% of total inipowhile in 2018 they reached 7.7%,
reaching the lowest percentage in 2006 with 6.7B& fbllowing time series graph number
8 shows the development over the years on the sfiagricultural imports (Period 1990 —
2018).

Graph 8. Latin American Agro Imports Product Sh4Pé¥
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This decrease in imports is due to the increasagncultural productivity in Latin
America; as the regional production growth, lesedseto import is required. To
understand better the correlation between agri@llimports shares and its performance
in order to have better economic results, The ssjve analysis has found the relationship
between the decrease of agricultural imports shamelsdecrease of shares percentage on
agriculture value added on total GDP Latin AmeriPariod 1990-2018); these are two
very important variables within the production pgsses. The results show that as
agriculture GDP decrease, the bigger are agri@lltomports in Latin America. This model

is explained by 74% as R2 square results. (Sedngramber 9 below).
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Graph 9. Regression Analysis Latin America Agro ¢mie Shared % vs Agro % GDP

Latin America Agro Imports Shared % vs Latin America Agriculture Value Added % GDP (1990-2018)
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In imports, concentration rates are lower, as igehboduction profile of the region makes

it necessary to supply a great variety of produtiswever, regional patterns are

heterogeneous, as some large countries also haVe rates of import concentration.

Venezuela is one of these cases, where it is gstithat more than 80% of agricultural

products are imported, this problem is not onlysealiby the country's political crisis, but
by the total abandonment of productive agricultwadtors in the last 30 years. Another
example is Panama where agricultural productioprésarious and the close relationship
with the United States leads Panama to import rtieae 50% of its agricultural products.

(FAO, 2020)

5.2.3 Agricultural Trade Balance

Exports to China, the European Union and the Un8tdes are an important part of the
overall regional trade surplus of Latin America ane Caribbean. The importance of these
three export destinations for the region's agnoalt exports has been reinforced by
numerous preferential trade agreements concludedspagific countries or regional
groupings in Latin America and the Caribbean.

Among the main destinations for Latin American expowe have the following countries
and regions: China, Vietnam, India, Japan, Rugsi#28, Canada & USA. Among the
countries that receive, more agricultural exportarf Latin America are the European
Union (including UK), China and the United Stat€hina, for example, in recent years
has accounted for 32% of Brazilian exports and % hilean agricultural exports; this

makes it the second most important beneficiarpénregion.
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In the graph number 10 below, we can see the tamifitries with the highest agricultural
exports and the percentage of exports to the mestirditions.

Graph 10. Top Latin American exporters & Trade Bagawith main export destinations

Top Latin American exporters & Trade Balance with main export destinations
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The high degree of dependence on agriculture, pgroducts and a number of markets

outside the region poses challenges in the arefepéndence that must be addressed. In
principle, there are options to effectively maintdhese high levels of dependency and
options to modify them. But despite this, the batametween exports and imports has
remained in favor of Latin America and is expectectontinue in the coming yearfo
visualize this inputs see the graph number 11 witle series below, which shows the
development of bothe trade metrics over the lagy&@s and the last data from 2018.
Where trade balance remains in superhabit withif0&n dollars on exports and 75 billon
dollara on imports.

Graph 11. Latin America Exports vs Imports valu&BQJBN)
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5.3 mportant aspects with a significant impact on agricultural production

Agriculture in Latin America is heterogeneous fralmost every angle. The region covers
a wide variety of different agro-ecological zonearied topography, and very different
farm sizes and structures, operating with diffetemels of technology and sophistication.
This makes agriculture in the region immensely digein terms of production systems,
economic importance, and its contribution to incoemployment, and trade. In terms of
trade, although the region as a whole is an imporsapplier of cereals and oilseeds to
world markets, as well as of bananas, coffee agdrsuhere are large differences between
the sub regions. For example, the Southern Conatiges, particularly Argentina and
Brazil, are among the world's largest exporters/logat, corn, soybeans, and sugar, while
the Caribbean countries depend on world marketsdet their food needs. To visualize
the yields of the mentioned products, a time seaiealysis and trend analysis will be

carried out on some of the main products.

53.1 Yields of Main Crops per Hectare

To understand better, crop yields in Latin Ameritda time series analysis will be done

separately between the main fruits, cereals, ratemads and the main crop soybeans.

Fruits Production

The first agricultural rubles are the main fruit®guced in Latin America, among which
are pineapple, mango, avocado, papaya and banaoh.die has had quite a remarkable
growth in recent years, mainly avocado and pinegpphere their growth has been almost
exponential.

The graph number 12 below shows the growth in amllions of the mentioned fruits from
the year 2000 to the year 2018 in a time seriamndbrin the graph, we can highlight the
growth of avocado production between years 200028i@. In 2000, the production was
119 million tons and in 2018, it reached 1,742 ionilltons.
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Graph 12 Latin America Production Performance ofriviauits (MT)

Mt Latin America Production Performance of Main Fruits (MT) - Period 1990/2018
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Cereals Production

As for Cereals Argentina and Brazil are the maireakeproducers in the region. Among
2000-2018, these two countries accounted for abalitof Latin America's total coarse
grains and rice production. Among the main cerpateluced in Latin America, we can
find corn, rice and wheat. The cereal with the bgghgrowth in million tons was corn,

from 337 million tons in 2000 to 477 million tona 2018, while rice decreased its

production from 23 million tons in 2000 to 21 nolti tons in 2018.

The graph number 13 below shows a time seriestivgldevelopment of cereal production

in million tons from 2000 to 2018. (Including a aoin grouping the other cereals)

Graph 13. Latin America Production Performance aiMCereals (MT)
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Main Crops Production for Raw Material
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Other important crops are cotton and sugar caesethwo used as raw materials in many
of the world's industries. Sugar cane was alwaysrg traditional crop in Latin America,
but its productivity in the last 10 years has neeib very significant, since it went from
producing 99 million tons in 2008 to producing 1i@lion tons in 2018. On the other
hand, cotton had a growth of almost 100 percennggérom producing around 3,964
million tons in 2008 to producing 6,139 million ®©m 2018.

The following graph number 14 shows the developnoérthe production of sugar cane
and cotton in a period of 28 years (2008 - 2018)dgtaph is based on a time series analysis
and the trend line.

Graph 14. Latin America Production Performance oft@h & Sugar cane (MT)
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Soybean Production

Soybean production is the main agricultural engih¢he southern cone and this makes
soybeans the main crop in Latin America. The prtidncf soybean in Latin America has
grown since the 1990s by almost 150 %. This is tduhe high demand of this grain in
countries such as China, Vietnam and the UniteteSta

According to the data collected for graph number(BBOSTAT) Soybean production
went from 54 million tons in 1990 to the maximumirgavith 136 million tons in 2018.
Despite of the decreased production on 2003 (7omitons) and 2012 (89 million tons),
Soybean production has grown significantly and gnesvth has generated great economic
benefits for the region.

This growth is basically concentrated in Brazilg@ntina, Paraguay and Uruguay. Among
the countries mentioned, we can easily find arda®fb of world production.
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To understand better the performance of soybegosdro Latin America, it is observed
below in the time series (Graph number 15) how thasgrowth trend of this crop in the
last 28 years. Taking the period from 1990 untll@nd calculated in million tons.

Graph 15. Latin America Production Performancemftd®an (MT)
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5.3.2 Livestock Indicators

Livestock production has also grown substantiaflyLatin America: during the last 28
years, beef production increased by 11%, pork ¥ add poultry by 150%. This growth
was driven by an expansion of the aviculture, svand cattle ranching sectors and by
technological innovation in all livestock sectors.

To observe this increase in production, it is pgassto see in graph 16 below, show the
time series with the annual production of poultpgef and pork from 1990 to 2018 in
million tons. In the time series chart, poultry gwation was 22 million tons in 1990 and
grew to 49 million tons in 2018, beef productionswz®t million tons in 1990 and reached
up to 28 million tons in 2018 and pork productioasa30 million tons up to 43 million
tons in 2018.

Graph 16. Latin America Production Performance airMLivestock (MT) (1990 — 2018)
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Production Performance of Main Livestock (MT) - Period 1990/2018
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Despite the growth of meat production in Latin Aroay this growth does not show a high
level of productivity. The reason for this stagoatiin productivity is due to the low
demand for meat in Latin America since not all tiadin American population can buy
meat as frequently as in Europe or the United Stdthis forces to allocate the great part

of the meat production to foreign market§AO, 2020)

Milk Production
Another important item in agricultural animal pration is dairy. Milk production (all

types) in Latin America also had a notable growtting from 266 million tons in 1990 to
357 million tons in 2018. The graph number 17 belkhwows a time series analysis with
the growth trend of the 28-year period (1990 - 2018

Graph 17. Milk Production MT (1990 — 2018)
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5.3.3 Wage/ worker in Latin American Agriculture

Another important aspect in agricultural productisthe human capital that makes up the
production system. This segment in recent yearsndidshow remarkable changes, the
migration of rural populations to the urban pladess left the productive sectors of
agriculture in the hands of large companies and leutenants, the latter well known for
paying low wages and lack of respect for the wagkights of employees.

It is estimated that more than 60% of agricultwalployees work informally, making it
difficult to monitor income per person in the agitaral sector. Even so, the group of
people who work formally still shows a great diffiece in income over workers in cities.
The graph number 18 below shows the minimum wadéleoagricultural sector for the
year 2016 in Latin America (Latest Data availabB®st salaries is led by Costa Rica and
Argentina with more than 400 dollars a month aredl#st one would be Mexico with only
102 dollars a month. This last mentioned salaryld/dae an approximate of 4.3 dollars a
day, which would already be very close to the entrgpoverty threshold established by the
United Nations.

Graph 18. LATIN AMERICAM AGRICULTURAL Minimum Wagen USD (2016)
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5.4Agriculture Productions and its impact on rural populations

Agriculture represents a social, economic, ecohldgiand health challenge. Good
management and prosperity make it possible to figbainst food and nutritional

insecurity, which was accentuated by climate chargepolitical instability.

In addition, it constitutes the main employer waiide since 40 percent of the population
works in the agricultural sector. For these reasins very important to take into account
the consequences that agricultural production eae lon rural populations.

Among many indicators that exist to measure theaktgp of agricultural production in

Latin America, it was chosen to analyze the groefthgricultural lands, rural populations
and the percentage of employees in the agriculgetior. Taking into account the impact
that agricultural land, rural population and empt@nt have on the daily lives of rural

communities

54.1 Agricultural land

Agricultural land refers to the areas of land these as arable land, pasture land, and
abandoned agriculture land. The difference betwagprcultural land and arable land is
that arable land includes only areas defined fasseal crops according to FAO.

Latin America had a meager growth in terms of agrizal land, going from having 34%
of the total area of the sub-region of the contineri990 to reaching 37% of the total area
of the sub-region in 2016.

The graph number 19 with the time series analysd teend analysis below shows the

growth over time, from 1990 to 2016, in terms ofihéAmerica Agricultural land.

Graph 19. Latin America Agricultural land (% of tharea)
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54.2 Rural population development

A rural population refers to those sectors of antguor region who live outside the cities,
in geographic sectors with low population density avhose usual economic activities
tend to be agricultural. In addition, accordingIMEGI, a population is considered rural
when it has less than 2,500 inhabitants.

This type of population until 2018 represented atm20% of the general population of
Latin America. However, it has suffered a declinghe last 28 years due to the lack of
opportunities and terrible public policies of diéat governments in Latin America.

In 1990, the rural population in Latin America repented almost 29% of the population,
but over the years it decreased by around 19%dmgtaph, number 20 below a time series
analysis is observed that shows the percentageecdgricultural population over the rest
of the population (period 1990 - 2018). This tisezies includes a trend analysis, which

reflect the decrease of this segment over the time.

Graph 20. Latin America Rural population (% of tgtapulation)
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Source: self-processing based on World Bank Data

5.4.3 Percentage of employees by the agricultural sector

In the previous chapter, the minimum wages in tirecaltural sector was analyzed, in this
chapter the analysis will be carry on the percemtafgjobs generated by the agricultural
sector compared to the total percentage of jobsngnuthers sectors of the economy.
Taking the period 1991 to 2019.
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The percentage of the population employed by thiew@tural sector went from being 21%
in the early 1990s to only 13.5% in 2019 (See gmammber 21); this means, the decrease
was almost 45%. This represent a big impact oweirttome among the rural populations.
This indicator clearly shows that new agricultysedictices and the industrialization of the
agricultural sector have generated fewer jobs dioalrpopulations in Latin America. This
is also one of the main reason to force those @adipnis to find other jobs in the nearest
cities.

In the graph number 21with time series below, #fisws the development between the
years 1991 to 2019 in terms of agricultural emplegin

Graph 21. Employment in agriculture (% of total édoyment) 1991 — 2019.
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The results shown by the indicators explained. Semetssage of abandonment and lack of
social policies of Latin American governments imme of quality of life for these citizens.
These displacements from rural communities to itien be dangerous for the future of
agricultural production, since according to FAO ihaAmerica must lead agricultural
production until 2030, without rural populationwill be almost impossible to meet the
responsibilities of food productiofFAO, 2016)

5.5Environmental influences

Agricultural production has profound effects on émironment. They are the main source
of water pollution by nitrates, phosphates and ipests. They are also the largest
anthropogenic source of greenhouse gases, methhaitous oxide, and contribute

greatly to other types of air and water pollutidgricultural, forestry and fishing methods
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and their scope are the main causes of the lossodfversity in the world. The overall
external costs of all three sectors can be coredtier

Agriculture also affects the basis of its own fettinrough land degradation, salinization,
excess water extraction and the reduction of alju@l genetic diversity. However, the
long-term consequences of these processes areudiffo quantify. Latin America, as an
important part of the world's agricultural produetibody, also has very alarming pollution
numbers because of traditional agricultural prastic

In this thesis, it is not possible to cover all #rvironmental details for a super broad
analysis, but some important indicators about comtation will be observed. Among the
indicators that will be analyzed are; percentageedo areas, fertilizer consumption
(Kilograms per hectare of arable land), CH4, COR20 emissions.

Also included is a brief analysis of the numberooganic farms in Latin America as an
alternative method to traditional farms with thenadf counteracting the polluting effects

of traditional farms.

551 Forest Area Reduction

Forest area is land under natural or planted stahdi®es of at least five meters in situ,
whether productive or not, and excludes tree bétongo the agricultural production

systems. In Latin America, the percentage of foeest until 2001 exceeds half of the
entire surface of the American sub region. Sind@22@ deterioration of forest areas has
been observed to build infrastructure for agriaakuurban, social and logistical purposes.

To be more specific, in 1990 the percentage ofstoaeca in Latin America was 52% of the
total surface, while in 2016 it reached only 47%s tdeterioration represented a loss of
almost 6% of the forest area between the years 48802016. In the graph number 22
below, an analysis of time series is observed wiieeetrend line is clearly seen going

down over the years.
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Graph 22. Latin America Forest area (% of land at€&80 to 2016.
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This growth of forest areas may have irreversibigacts on Latin American ecosystems

and may be a cause of the effects of climate charmenderstand better the correlation of
deforestation and agricultural production. Regressinalysis has found the relationship
between the decrease in forest areas and the gaiwdhable land; These 2 factors are
important for the sustainability of life in LatinmAerica. The results show that the more
arable land grows the forestlands decreases. Thdelms explained by 97% as R2

squared. For reference, see graph number 23 below.

Graph 23. Regression Analysis Latin America Agtigrd Land (Sg. km) & Impact on
Forest Area in Latin America (Sg. km 1990 to 2016.
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In the data shown above on deforestation, the itpfathe fires in the Amazon was not
included, where 2.5 million hectares were burnedirgust 2019.(Green Peace, 2019)

With this event, Latin America becomes one of thee¢ regions of the world where
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deforestation is most advanced. Which endangersahuife and especially the future of

agriculture.

55.2 Fertilizer consumption

Fertilizers are substances rich in nutrients thatused to improve the characteristics of the
soil for further development of agricultural cropi$iere are three types of fertilizers:
Chemicals: These are nutrients made by man that are genefaflyineral, animal, plant
or synthetic origin.Organic: They are those that are formed naturally witHelitir no
participation from man for their formatidnorganic: They are substances derived from
rocks and minerals that applied to the soil or sabsto increase the fertility of crops.
Despite the benefits of fertilizers, there are tiggaeffects on fertilizers; the pollution of
the water that it has produced mainly by leachirig groundwater and surface waters. The
latter is one of the most dangerous forms of p@lfufor agriculture and ecosystems. In
addition, the use of fertilizers generates largéssions of greenhouse gases such as N20.
Nevertheless, inside the agriculture process innLAmerica the use of fertilizer has
growth in the period 2002-2016. In 2002 the featili consumption covered 89.5 kilograms
per hectare of arable land and in 2016 140.1 lkdlogr per hectare of arable land, this
represent an increase of about 80% in 14 yearsintiex table number two, below shows

a time series with the development on kilogramfedflizer use per hectare (Arable land).

Table 2. Fertilizer consumption (kilograms per heetof arable land) 2002 to 2016.

Fertilizer consumption (kilograms per

Year | hectare of arable land)

2002 89.49067233
2003 107.3637232
2004 111.9989229
2005 96.61565048
2006 99.39279496
2007 120.0130716
2008 103.7253551
2009 88.7627686
2010 112.5464481
2011 128.6084954
2012 126.8148747
2013 126.3286282
2014 129.2413919
2015 122.5666555
2016 140.1913795

Source: self-processing based on World Bank Data
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5.5.3 Pollution levels and environmental impact

Agriculture in particular releases significant amtsuof methane and nitrous oxide, two
powerful greenhouse gases. Methane is producedvegtdck during digestion due to
enteric fermentation and is released by belchihgah also be released by manure and
organic waste stored in landfills. Nitrous oxideigsions are an indirect product of organic
and mineral nitrogen fertilizers. The burning os$o fuels on factory farms (in heating,
machinery, etc.) also represents a relatively itgmrsource of carbon dioxide emissions.
However, this source of emissions is small nextht® carbon dioxide emissions from
livestock derived from changes in land use.

Greenhouse gas emissions in Latin America repreddft of total emissions and
according to FAO data, this number has not incigaggificantly in the period from 2010
to 2018. Below there is the graph number 24 antbZhows the growth of the three main
greenhouse gases generated in agriculture CH4,&2M®2. As for the CH4, emissions
went from 29,237 GG in 2010 to 29,669 GG in 201@. K20 emissions went from 1,200
GG in 2010 to 1,285 GG in 2018.

The analysis of time series below covers the pe?@t0 to 2018 and measures the gas
emissions in gig grams.

Graph 24. Latin America CH4 & N20 emissions (gigmmgs) 2010 to 2018.
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Graph 25. CO2 emissions (gig grams) 2010 to 2018.
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In graph number 25 it can be identified that thewdgh trend of CO2 emissions in Latin
America increased from 985,997 GG in 2010 to reaghi021,615 GG in 2018.

According to FAO data until 2017, Latin America dsathe CO2 emissions related to
livestock. This means that Latin America was trgéae of the world that emitted the most
CO2 in world livestock with a total of 1021 millicions. This occurs since beef livestock
emit 70% of the emission. (See Graph 26) For efééch comparative analysis on the
levels of CO2 emissions generated by the agriallt(livestock), sector between Latin
America and other regions of the world. The grapimber 26 below shows the percentage
of emissions according to the type of agricultymalctice and the amount of tons emitted
by each agricultural practice, all subject to eiiss by regions of the world.

Graph 26. Latin America & Rest of the world CO2 Bsibns per Area in 2017.
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As mentioned before, the increase in emissionsibabeen significant but it still does not
meet the requirements agreed in the Paris agreesh@®16. Even in some countries, the
impact of gas emissions may be worse than in athantries, especially in the southern

cone where agricultural production has more relegairAO, 2020)

554 Organic Farms

Organic agriculture is a cultivation system of amoaomous agricultural exploitation
based on the optimal use of natural resources,ouitlusing synthetic chemicals, or
genetically modified organisms, neither for compogir to combat pests, nor for crops,
achieving this way to obtain organic food while ggeving the fertility of the land and
respecting the environment. All this in a sustaieabalanced and maintainable way.

This new way of doing agriculture has been growimgecent years as an alternative to
traditional farms, since environmental problem®ofarise in traditional farms causing a
decline in food quality and environmental ecosystebintil 2018, more than 71 million
hectares were registered in the world, where oogagriculture is practiced. Latin
America occupies the third place with 11% of thgamic farms in the world; this means
that it has almost 8 million hectares practicingamic agriculture.

The graph number 27 below shows the distributiorh@étares under the organic farm
system in the world, divided by continents.

Graph 27. Distribution of organic agricultural laog region 2018
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It is important to mention that Argentina is theuntry that leads the list of countries in
Latin America with the most hectares in organidagdture with around 3 million hectares,
followed by Uruguay with more than 2 million heaarand Brazil with more than 1
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million hectares. The graph number 28 below shdwesdistribution of hectares under the
organic farm system in the Latin America.

Graph 28. Latin America: organic farmland area 2(MBl), Top 10 country.
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5.6Analysis of illegal cropsin Latin America

Anillicit crop is a crop that is grown with thetémtion of making a prohibited use and
against its laws. It is used in Colombia among otlweintries to refer to a series of crops
under the argument that the crop as such is mgfail] but its use after being cultivated.
Among the best-known illegal crops are the coch [@py and marijuana. The
measurement of these crops are obtain through astsnmade by non-governmental
organizations and the police authorities in thentoes of origin of the crops. Since there

are no real data, nor sure methods of obtainingthe

5.6.1 Coca Leaf Production

In the estimates made by the Colombian Drug Obsenyacoca leaf production increased
by almost 130% between 2012 and 2018. This groveth mvainly concentrated in
Colombia and the reason for this growth is dudnéogeace agreement of the Colombian
government with the communist guerrilla FARC in @0The agreement liberated from

FARC many of the lands that today are used focthgvation of the coca leaf.
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While in Bolivia, the increase in coca leaf prodoctwas due to the political support
granted by President Evo Morales to the coca leafyxction unions. It is important to
mention that in Bolivia, the coca leaf is used amditional and millennial method of
relaxation, but it is not a secret for the worldttthe consumption of the coca leaf as a
traditional use only occupies less than 10% oftésmand, the rest goes to the creation of
cocaine.

The index table number 3 below shows the developwiecoca leaf production from the
period 2012 — 2018. Where can be observed an sem@acoca leaf per hectare in 2012
(123 HT) to 2018 (254 HT).

Table 3. Yields of Coca per HA from 2012 to 2018

Yields of Coca per | Yields of Coca per HA Yields of Coca Total

Years | HA (Colombia) (Peru) per HA (Bolivia) HA

2012 | 47788 50500 25000 123288
2013 | 48189 59500 27000 134689
2014 | 69132 46500 35000 150632
2015 | 96084 53300 36500 185884
2016 | 146140 44000 37500 227640
2017 | 171494 49800 31000 252294
2018 | 169018 52100 32900 254018

Source: self-processing based on COD Data

The graph 29 with time series below shows the trehdoca leaf production from the
period 2012 — 2018, appointing the production bynty (Colombia, Peru & Bolivia)
Graph 29. Yields of Coca per HA from 2012 to 2018
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There are also estimates of the tons of cocainduped. According to the Colombian
Drug Observatory, cocaine production went from 858 in 2012 to 1221 tons in 2018.
The index table number 4 below shows the developwferocaine production within the
period 2012 — 2018.

Table 4. Production of Cocaine per TN from 201218 Latin America

Years |Production of Cocaine per TN (Colombia) | Production of Cocaine per TN (Peru) [Production of Cocaine per TN (Bolivia) Total TN
2012 481 307 165 953
2013 446 359 190 995
2014 532 353 225 1110
2015 T 409 255 1441
2016 1040 409 275 1724
2017 611 486 249 1346
2018 458 509 254 1221

Source: self-processing based on COD Data

5.6.2 Poppy Production

Another illicit crop is poppy, which is used asasé for heroin and other synthetic drugs.
Poppy crops in Latin America are concentrated ixi®lein an area called the Golden
Triangle. It is a mountainous area, with a tempectitnate, which makes it perfect for
growing poppies. In Colombia, there are also poppyps but they have already been
decreasing due to the high production in Mexico.

The growth of poppy crops in Mexico reached 32 fama hectares in 2018, almost 220%
more than in 2012. This growth is due to the presai drug cartels that previously were
only dedicated to the production of marijuana drttansport of cocaine. At present,
these drug cartels have occupied key areas forypomuluction, which has reflected the
increase in production. The index table numberl&bshows the development of poppy
per hectare in Mexico and Colombia from the pe@6d2 — 2018. In the index is visible
the growth in hectares of poppy from 10 HT in 26432 HT in 2018.

Table 5. Yields of Poppy per HA from 2012 to 2018
Yields of Poppy | Yields of Poppy per HA | Yields of Poppy
Years | per HA (Colombia) | (Mexico) per HA
2012 | 337 10500 10837
2013 | 312 11000 11312
2014 | 298 17000 17298
2015 | 591 28000 28591
2016 | 462 32000 32462

Source: self-processing based on ONDCRaDat

61



There are also estimates of the tons of heroinymed. According to the Office of
National Drug Control Policy in the United Statd® heroin production in Mexico went
from 26 thousand tons in 2012 to 106 thousand ito@918.

The graph number 30 below shows the trend of hgrmduction from the period 2012 —
2018

Graph 30. Production of Poppy per MT from 2012048

MT Production of Heroin per MT (Mexico)
120 1 106
100 y=11.69x+ 14.893
R:=0.7389 81 78
60 _
i 2012 2013 2014 2015 2016 2017 2018 2019
Yields of Poppy per MT {Mexico) Linear (Yields of Poppy per MT (Mexico) )

Source: self-processing based on ONDCP Data

As mentioned above, the growth of these cropssed@n the lack of presence of the state
in the most vulnerable rural communities. Withdw presence of the state in these places,

it is almost impossible to generate a change igthesth trend of these crops.
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6. Conclusions & Discussions

The purpose of the analyzes exposed in this tiegisevaluate the productive processes
in Latin American agriculture, describe some of éekenomic benefits that the agricultural
sector can deployed for the Latin American popatatind also to understand some of the

challenges Latin America faces in terms of envirental impact and rural population.

In order with the objectives of this thesis, it wesessary to examine the role of the
agricultural economy of Latin America in terms dDB. It was found that in Latin
America the share of agriculture in regional GDErdased between the years 2000 and
2019. According to the United Nations, this decegasdue to the growth of other
economic sectors such as the manufacturing induseyservice economy and tourism.
(United Nations, 2020)

In the theoretical part and in the results, sontaildeas given on the properties that make
up the trade of agricultural products in Latin Amar The productive growth of recent
years in the Latin American agricultural sector leasto a significant balance of
agricultural exports over other exports. Latin Aioahas maintained the share of
agricultural exports an average of 20% of totalogtgin the period between 1990 and
2018. Although it is true that agricultural produity has improved, according to the
FAO, this balance is largely due to the dependémaieexists in some countries on the

export of agricultural producté~AO, 2020)

Based on the investigation of this thesis, it wasfl that Latin America has a very stable
trade balance since its agricultural imports gfillnot exceed agricultural exports.
Agricultural exports in 2018 reached 219 billiorllds while agricultural imports were 75
billion dollars, this leaves a super habit of addd4 billion dollars. This allows the

region a greater margin to negotiate trade agretswégth other regions of the world.

Despite of this, the World Bank says that manyhefagricultural exports in Latin America
are extremely dependent on the largest economie iworld such as China, the USA and
the EU, this dependence can keep agricultural éxpath very low growth and limiting

the regions to trade with other regiofsAO, 2019)
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Among the most exported products from Latin Amenaau can find fruits, cereals, raw
material and livestock derivatives. Among the naiported fruits are; avocado,
pineapple, mango, papaya and bananas. There areesjsimportant cereals such as rice,
wheat and corn. Among the main crops, the most itapbis the soybean production that
has grown in recent years. Going from 54 milliong@n 1990 to 136 million tons in 2018.
Which makes this crop the one with the highest petigity in the region. The livestock
had a positive balance in recent years also withah production of more than 120 million
tons of meat in 2018 including the three most irtgormeat segments Chicken, Pork and
Beef.

All this variety of agricultural products exportemhnsolidates Latin America as one of the

great generators of food in the world.

After analyzing the indicators and commercial parfance, it was also sought to analyze
some of the environmental impact factors genenrayetthis agricultural productivity.

Among these factors, it was found that the emiseifagreenhouse gases related to
agricultural activity did not have a significantiease in recent years. To cite an example,
the CO2 emissions generated by livestock were B83staind GG in 2010, while in 2018
they reached 1,027,615 GG. Despite this, FAO caleduhat 70% of CO2 emissions in

Latin American agriculture come from livestockvioreno-Moreno, 2018)

Among other points analyzed was the reduction médbareas between 1990 and 2016,
between these periods the forest areas of Latinrkmevere reduced by 6%. This
reduction was verified under a regressive anatysisresulted in the relationship between
the growth of agricultural land and the decreasiem@stland. If the reduction of forest

areas continues, this could put more risks on etesys in Latin America.

Other direct impacts generated by agricultural potidn in Latin America, is focused on
the rural population. This population segment wiecéed in recent decades by the lack of
organization and participation of the rural popiolatin the productive sectors of

agriculture. According to the World Bank, the rypalpulation in Latin America
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represented 29% in 1990 and in 2018; it barelylredd 9%, this despite the growth of
agricultural exports.

In the theoretical part, the plans for 2030 wenaceived in terms of food production
worldwide, where it is believed that Latin Amerieads the production; this fact has a
very bad contrast with the decrease in the rurplfation, since if the reduction of the
population follows the same trend. Latin Americave&nments would be approving the
concentration of productive lands on the large eoun sectors.

Among the factors that were reviewed that influeth@eproductive sectors of agriculture
in Latin America are illicit crops. This scourgelypapplies to a few countries in the region
such as Colombia, Mexico, Peru and Bolivia. Amdmg data found, it could be observed
that the production of coca leaf has grown by adoL®0 in the last 8 years. These illicit
crops are occupying 255 thousand hectares of alatdethat can be used for the
cultivation of other products. This growth is doethe abandonment of these rural areas

and in another case, such as Bolivia, direct gawent support for coca leaf producers.

The social impact of these illicit crops is sigoéntly negative for agriculture and for the
rural population. This is also an important fagtothe reduction of the rural population

and the low productivity of some regions of Latim@rica.

According to FAQ, if the peace process with thea@dbian guerrilla FARC and the
government ends in a positive way, Colombia coattbver around 22 million hectares of
arable land, which could generate a great incrieeagricultural productivity in the region
(FAO, 2017)

To sum up, the causes and factors, which influgimegroductivity of the agriculture in
Latin America, must be addressed individually anautaneously. The factors are
numerous and complex but with high possibility éodolved, in order to achieve the
conditions so that agriculture can fully performeéssential functions and vigorously
manifest its true potential. Similarly, the curr@nbductive balance allows us to continue

to trust the productivity of the Latin American egitural sector.
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