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INTRODUCTION

Once again we meet the XIV World Congress of AIDA 2014, to teeted in the same
desire, to be part of changing the world. The time, spacendetaeople, cultures played a
mother idea "The Agricultural Insurance against global food ddthdapic within the
international agenda is the most important in the times in whiHive, and we say non-
underestimate the importance of the cther.

The world faces one of the most difficult challenges to overgcdmogv to feed humanity
without degrading the planet? Today, millions of people suffer fromnabhhunger, however it
does not, the global food production enocugh to feed everyone, inappropriaieuiios
prevents and even allow, escalating food prices make it impestblacquire many .
Moreover, one of the major obstacles lurking around the year 2050 othéation growth
will increase in 2000 to 3000 millicn, so maybe double the demani@ddadr In this increase
will contribute the highest standard of living of many people who coasunore.
Regarding the crops are mostly for the production of bicfuels, hwimeposes new
requiremenis to farms, to meet the global demand for food produciibimawe to double.
The conflict between biofuel and food is a fallacy of composition. Goetsy exists since man
flat landl, since the agro always produced the two elementsheAtime of the hunter man
power needed to heat the wood came from and the remains of fooaofteversy head to
use wood for heating and cooking or to build houses, but such was the magpfittite
resource that the confrontation did not arise.

Humanity to deforest rainforests, marginal land and prcrnote mausibradios on fragile
soils and watersheds, agriculture has become the greatesttthreg environment. Crops
occupy a large percentage of land area, with the consequent destaiidhiabitats, depletion of
fresh water and pollution of rivers and seas. Also releasa@ gases into the atmosphere that
no other humemn activity greenhouse. To ensure the health of the mlagdeilm it is essential
to dramatically reduce the adverse impacts of agriculture.

Mankind must address three closely interrelated challenges:ikmsalequate nutrition current
7 billion people on Earth, doubling food production in the first 40 yearsaandmplish both

goals in a sustainable way for the environment.



A group of experts has formulated a five-point plan jointly impletee¢ more than double
increase in available food resources, as well as reduce i@msis®f greenhouse gases
significantly, losses in biodiversity and consumption and pollution rwate
Modern agriculture has driven extraordinary way global developn@mtthe other hand you
can not continue to ignore its limited expandability and the grovengronmental damage
imposed. Studies researchers generated from agricultural andrengirtal data have outlined
a five-point plan to address, in a coordinated fashion the problemsanf &nd the
environment:

Stop the expansion of agriculture, is to slow down and eventuadlyelthe expansion of
agricultural land, especially tropical forests and savarnnas. Bieidigon of these ecosystems
are enormous and serious environmental impacts, including loss of logityiv@nd increased
emissions of carbon dioxide, due to removal of natural vegetation.

Eliminate disparities yields to double world food production withoutreding the agricultural
area, it must enhance the current crop labradios.

More effective use of resources, to mitigate the environmenighdt of agriculture, more
efficient farming practices should be applied.

Decrease consumption of meat, if more of our crops is devoiedetttlgifeed people and less
fattening of cattle, the global availability of food grow apprelgia

Reducing losses and waste, reduce losses and waste in the fawxl. fbbut 30 percent of
the food produced in the world is discarded, lost, spoiled or arsucwd by parasites.
Today science has an advantage over politics and shows cleaegsrag defining the effects
of different concentrations of GHGs on the systems that suppar(Thfe fourth report of the
IPCC (2007), and the fifth assessment report, seek to quantifyrel@onship between
concentrations of certain gases corresponding to increases alfo@: @mperature and the
effects on biological, economic and human systems to guide deciak®srsnin the adoption of
policies for mitigation and adaptation.

How dic face agricultural producer in the Mercosur region, thdesigds imposed by climate

change, compared to the production of food and what tools to usédoassessment and

management of climete risk as a preventive measure be?



Address this question, we must not forget that when man becomegasydbegir to consider
the use of energy and the need to feed, so time passes uniibtheng is discovered, the
ozone hole and the so-called "climate change", which we belighe effect of human activity
on climate cycles, which are undoubtedly deepened hy energyte.was
In this research, we will develop the theme "Agricultural lasge against the threat of global
food production”

Henceforth, when we are in front of us, when it should ponder all, tmera the work fades
and loses strength until it disappears, and said Jorge Luie$ioh@/hen | put the last point,

lose my identity and what | cid belong to those who receive it "



ACRONYMS
AVHRR Advance Very High Resolution Radiometer
IDB Inter-American Development Bank

BSE BankState Insurance

COMSA Farm Security Committee

CONAE National Commission on Space Activities

CPR Insurance Certificate Product

CORFO Development Corporation Production

EGM Georeferenced Sampling Station

ENSQ EI Nific Southern Oscillation

FOGASA Guarantee Fund for Agricultural Insurance field and
FONEDA National Fund for Disaster Mitigation Emergency Agricultural
FRFG Fund for Reconstruction and Development of the Farm
GPS Global Positioning System

IFPRI International Food Policy Research Institute

ING National Geographic Institute

INTA National Institute of Agricultural Technology

MAGYP Ministry of Agriculture:, Livestock and Fisheries
MINCETUR Ministry of Foreign Trade and Tourism

MGAP Ministry of Livestock, Agriculture and Fisheries of Uruguay
MODIS Moderate Resolution Imaging Spectroradiometer
NOA National Oceanic Administration Atmosfheric

ORA Office of Agricultural Risk

POES Polar orbiting Operational Environmental Satellites
PSR Grant Program for Rural Insurance Premium
PROAGRO Guarantee Program for Agriculture and Livestock
SIIA Integrated Information System

SVS Securities and Insurance Superintendency

UTM Universal Transverse Mercator

TRMM Tropical Rainfall Measuring Mission

VBP Gross Value of Production



ABSTRACT

CHAPTER |

In Chapter |, the tools for assessing and managing climatzeasly, warning systems,
geographic standards for the integration of spatial data, to ppambstble climate phenomena
affecting agricultural production are analyzed.

Weather events that affect agriculture in Mercosur Region.

CHAPTER I

In Chapter II, agriculture was developed in Argentina, Agriculturalidg®eg innovative tools
for assessment and climate risk management and crop insurance.

CHAPTER I

In this section, agriculture is in the Republic of Brazil, Agriculiureurance: Agricultural
Regions and its implementation in the insurance market.

CHAPTER IV

In Chapter IV, the Agriculture of the Republic of Chile develops, Agticaland Agricultural
Regions Insurance, its implementation in the insurance market.

CHAPTER V

This sectiorn agriculture of the Republic of Peru is analyzed, an@dheultural Insurance
Agricultural Regions, its implementation in the insurance market.

CHAPTER VI

In this section, Agriculture develops in the Oriental Republic of Uruguagyicétural and

Agricultural Regions Insurance in the insurance market



CHAPTER |
EARLY WARNING SYSTEMS
Geographic Standards for spatial data integration (1)

The Geographic Information Systems (GIS) are supported bfeiemee system that underpins it. This
reference system consists of a set of definitions oféwenetric model (shape of the earth) that wants to

adopt as support thereof.

A referral system is a set of parameters that allowdtation of a point on the earth's surface. The most
basic system is a triplet whose geocentric Cartesiaxisi@the intersection of the plane of Ecuador with
the Greenwich meridian, the Y axis is also located on the plane of Ecuador bub®0X dixis to the east

and the axis Z completes the trio on the Earth's rotation

(2)

Reference lengt/Longitud,/—
de Referey

elipsoide . )
Ellipsoid

Latitud de Referencia
Referencétlate
The geographic information is integrated to process agricult@ialanalysis is transformed to

digital and geodatabases related to Geodetic Reference Systeentrado in the center of mass
of the earth WORLD GEODETIC SYSTEM 1984: WGS-84.

(1) -David, Arthur y Zeiler , Michael. Designing Geodbases
(2) - www.unal.edu.co



In regard to geographic information systems, there are two tfpggstems that can be used in
(GIS).

Geographic coordinate systems (3)

This system uses a three-dimensional spherical surface to ttefateons on Earth (where the
coordinates are measured from the center of the Earth). Thedéatiind longitude define a
system of spherical or global coordinates. Each point is refeddny latitude and longitude. Is
generally used for presentation and for distribution and dissemination via ttmeinte

The latitude refers to a series of parallel circles Ecuddwr.numbering starts in Ecuador and is
from O ° to + 90 ° north, and from O ° to -90 ° south.

LENGTH refers to a series of circles called meridians. benng starts at the Greenwich
meridian and ranges from 0 ° to 360 ° east.

The horizontal position of a point is the intersection of a paratidlmeridian and is expressed in
terms of latitude and longitude.

This geocentrado in the center of mass of the Earth systenthes@ford Geodetic System 1984
WGS-84. The system allows to determine absolute positions (coordiayesz) or relative
position to a previously determined point.

2 - projected coordinate system: defined in a flat, two-dimensibkala map printed or viewed,
therefore also called map projection. A map projection uses maihalhfarmulas to relate
spherical coordinates the globe with planar plane coordinates.sy$tism is used during the
stages of editing and GIS development or dissemination of printed maps or theapetic m

In the Mercosur region, the coordinate system used is:

Gauss-Kruger

This projection is cylindrical, transverse and under. It was prdpbgehe mathematician Carl
Gauss between 1816 and 1827 and in 1919 the surveyor Leonhard Krugerelfstisdam
proposed dividing the territory into zones with the cylinder tantgettie central meridian and a

width such that deformations do not exceed values identified in advance.
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With this projection which sees the Earth as a sphere targgantytlinder as a meridian, where
the points do not suffer any deformation.

From this central meridian east and west, each strip ilinfy two meridians, that distance 1 °
30 ‘from the central meridian. This projection is used by theflisNdditing topographical charts

at different scales.

Universal Transverse Mercator (UTM)

It is a cylindrical projection as transverse and thereforénsethe angular relationships and has
spread with the advent of GPS receivers.

At an intersection UTM cylinder used with the terrestrialesphso that is the central meridian
for the round value of 10,000,000 m, value is known as "False northing". Thidiststd a
deformation to the central meridian, is equivalent to take the valke=@.9996 in the formulas
of Gauss-Kruger, which makes tangent on blotting. As a conseqoértbes new geometric
arrangement of the central meridian acquires a minor dimension fonchdgon decreases away
from the central meridian, allowing therefore cover a larger extension itnleng

The system divides the Earth into 60 zones or belts 6th, three osidaatf the meridian. The
zones are numbered 1 to 60, starting from the meridian of longitude d#8€. °Areas covering
Argentina are 18, 19, 20 and 21 with their respective central meridian=69, -63, and -57.
Each zone is divided into horizontal bands of 8 ° latitude. These bankstared from south to
north, starting with the letter C to the letter X. The letteaasd O are omitted to avoid confusion
with one and zero. The X band is comprised of 12 ° instead of 8 °.

In the UTM denote N and E and we also know the number of area wieepmoint is. These
coordinates are expressed as distances in meters to thenéasorth. The E coordinate is
referenced to the center line of the area, known as central ameridhis meridian is assigned the
arbitrary value of 500 thousand meters E. The zones have a maximum width in Ecuador.
Each information layer has a coordinate system. This alloweserefe the data of the Earth's
surface and particular points of interest, and integrate the infiormaith other thematic layers.
Each project must integrate geographic data under a common coorsyséten, allowing
thematic integration and performing analytical operations between data.

The objective of these rules is to ensure the integration ohkpata from different sources and
its compatibility with data generated by other institutions natipraald internationally. In order
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to integrate data from different geographic coordinate systénis,niecessary to convert the

information to a single system.

Editing

Selection

Determination of proximity

overlap integration

Location

Determination of areas

Detection and mapping

Density and concentration

Optimal routes

Ability to produce new information from the
available geo, mapping specific areas
ea®h and query geographic Select by simple or
complex searches of geographic features or
attributes geodatabases

Analysis or nearby areas of influence between

geographical elements from set distances or radii.

Matching spatial between different geographical

elements that allows the correlation of variables
geographic location
Map of objects, positions or geographic patterns
related to certain risks.

Determination of areas affected by certain patterng

or search criteria in the available information

by

Of changes Mapping changes in an area to determ
the impact of changes on it, for example after ch
hydraulic works in the areas at risk of flooding,
anticipate future trends and needs

Identification of areas with a high concentration or

density of a variable

Determination of convenient paths between spatiarlly

related items
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Sensor networks for observation and monitoring (4)

Remote sensors are remote sensing systems for acquiongation about properties of objects,
surfaces or materials through instruments which are not in contitictsaid object surface or
material. Measure the electromagnetic energy reflectedemitted by a distant surface,

identifying and categorizing patterns per class spatial distribution.

Moreover, these sensors allow obtaining knowledge of the territory, \shilelite remote
sensing allows through monitoring of environmental phenomena, naturalaesdwentory and
determine the areas affected by risks and processes generated lpettteoimveather.

Remote sensing is complemented and has much synergy with Geodrdphitation Systems
(GIS) issue that we discussed in the previous section.

It is interesting to note that satellite images allow tcaimbfa synoptic view of each risk or
process analyzed, make it a useful tool for the study of hightardic phenomena, such as
floods, desertification, wind erosion, deforestation, large fires etc.

At the same time, the number of historical satellite datauseful for determinations of
vulnerability in different industries and to determine limitationsdifferent environments and

agroecosystems.

At present it has large banks of multi-temporal data over 35 ydassquisitions of Landsat
program for agricultural risk applications.

NASA's MODIS and SAC-C data is used in assessments of a#ected by risks and

agricultural emergencies and regional scope.

The sensors can be active or passive, depending on whether or nowtnswmurce of radiation,

respectively. Active sensors are optical with panchromatic mollispectral bands, passive

microwave sensors are radar. Platforms for data collection can bdestallair.

With respect to the sensors mounted on satellites, we can describe two types:
1) The geostationary orbit

2) quasi-polar orbit

(4)- Herramientas para la evaluacidn y gestion del riesgo climatico en el sector agropecuario. Occhiuzzi, Sandra
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Regarding sensors geostationary orbit, the satellite moves along waarthelways watching
the same portion of the planet, providing imaging with frequency leetd/® minutes to an hour,
allowing adequate monitoring of meteorological events visualizaifoolouds, watching the
water vapor in the atmosphere, surface temperatures of land andetermination of wind
vectors, incident solar radiation, vegetation conditions, among others.

Moreover, the quasi-wave polar, is slightly offset from the duni capturing information from
east to west of different portions of the surface at the same site.

Major satellite programs quasi polar wave

POES (Polar Operational Environmental satellites orbting)

The POES satellites are placed in service by the NOAighat Oceanic Atmospheric
Administration), noted for his AVHRR (Advanced Very High ResolutiordiBimeter) sensor,
which was initially designed to determine cloud cover and temperatructure of the sea
surface but to provide data of different bands within the visible spectear infrared or thermal
infrared has been possible to apply in numerous studies in the fiella Barth observation:
clouds, lakes, oceans, vegetation, ice, snow, coasts, as wédnspédratures, water surfaces and

clouds and seas building indexes combining information from different bands.

MODIS (Moderate Resolution Imaging Spectroradiometer)

The MODIS sensor is a hyperspectral radiometer on space platicerra (EOS AM) and Aqua
(EOS PM), developed by NASA. While these platforms have other sessch as ASTER,
CERES MODIS and MISR data capture 36 channels between the \asiblenfrared heat at
different spatial resolutions.

Products made from this information were designed for oceanographulmgical and
atmospheric studies, among which we can mention:

Vegetation and land area coverage

Leaf area index

Photosynthetically active radiation

Chlorophyll

The vegetation indices are a typical product for use in theuwdignial sector is developed based

on data captured by these platforms.

14



SAC-C

It is an Argentine satellite designed and operated by the Nati@oaimission on Space
Activities (CONAE) that provides data on spatial resolution of 17&ith, a sweep width of 360
kilometers and a 16-day revisit. The mission of the SAC-C cover&dhid observation and
measurements for scientific purposes. The SAC-C satellite cosfanth U.S., international
constellation for Earth Observation.

TRMM (Tropical Rainfall Measuring Mission)

It is a satellite, comprising five unique sensing instruments, four of whécimi@nded to produce

images of clouds, rain and lightning. Shoot between latitudes 35 degnélesand south, so it is

considered essential for the study of severe weather. Theldata are very useful for mapping

spatiotemporal precipitation fields.

LANDSAT

The Landsat satellites and sensors of similar resolution,haranbst used to study natural
resources and environmental monitoring.

The Landsat platforms dating back more than 30 years andchaweels in the visible and the
latest channels in the near infrared, and thermal medium and haglutien panchromatic
window. Today, the missions of Landsat 5 and 7 with a temporal resolutib® days and a
spatial resolution of 30 m pixels side still valid.

This is the optimal resolution for the development of mapping and mappaigs. They are
highly effective for determining vulnerability of different aset different risks and processes
derived climate impact. One example is the determination of \abiley and frequency of

flooding and flooding.
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MODIS snow (in blue) on July 10, 2007 Buenos Aires Argentina




CLIMATE PHENOMENA AFFECTING AGRICULTURAL SECTOR IN THE REGION
OF MERCOSUR

ENSO - El Nifio - Southern Oscillation (5)

The ENSO phenomenon arises from the interaction of atmospheric amicotactors, when
installed causes alterations in the normal patterns of oceaniataraspheric variables. The
ENSO associated with an increase or decrease in the tearpeséthe sea surface, however it
there are other changes associated with the phenomenon.

The Southern Oscillation is the atmospheric component of the phenomenomaptiemeasure
it is by the SOI (Southern Oscillation Index): anomaly of monthlyan pressure difference
between Tabhiti (French Polonesia) and Darwin (Northern Australia).

During the events of ENSO Customised is the temperature of riesjglhere. About the area
ENSO air temperature at a height of 5000 meters El Niflo-Southseilaon or ENSO is
monitored occurs along the coasts of Ecuador, Peru and northern Ghaderass the equatorial
Pacific Ocean when temperatures up for a period of three eadiveeenonths. When ocean
temperatures fall below the average, the phenomenon is given the name La Nifa.

This phenomenon is of extreme importance as a risk factor fortetidaescause it generates
changes in climate: El Nifio is associated with drought in tbstexn Pacific, rainfall in the
equatorial coast of South America (especially Colombia, Ecuator Peru) storms and
hurricanes in the central Pacific. EI Nifio and La Nifia, usually from 9 -12 months. Often
begin to form during June-August, reach their peak during the montbeagmber and April
and then fell between May and July of the following year. Howeverggmolonged episodes
have lasted two years. While their frequency can be quigulae El Nino and La Nina occurs
every 3-5 years on average. Strong events can be expected apmlyxawaty 15 years. The
phenomena involved can generate a surplus of rain that can produce flaodilapdslides, or a
lack of rainfall that generates droughts and forest firear diies and frost. Rising sea levels in
conjunction with winds perpendicular to the coast can cause surges taafldoerode coastal

areas.

(5)- UNISDR AMERICA DEL SUR: Una visién regional de la situacién de riesgo de desastre.
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One of the indicators used to track these phenomena is the Oceaaidndex (ONI, for its
acronym in English), developed by the National Oceanic and AtmospAérmministration
(NOAA) of the United States. This index is calculated from sueaments of sea surface
temperature in the central sector of the tropical Pacific off the coast d¢f Smerica.

In El Nifio conditions, the ONI should be equal to or greater than +0.8ate@elsius anomaly,
while La Nifia conditions, the NIB must be less or equal to -0.5 degrees Celsius.

Droughts

Droughts affect almost every country in South America. Arellysganerated by long periods
(months or years) with precipitation deficit. Cause important ecanlmsses and affect the lives
means expansive rural communities and subsistence farming. Tesaboptibility with certain
parts of South America to drought then submit Severity Index Drowditep (Palmer Drought
Severity Index), which was developed by Wayne Palmer in 1960 asl the temperature
information and precipitation in a formula to determine soil moistiireas become the semi-
official drought index.

Palmer Index is most effective in determining the long-tepingr O is used as normal, and
drought is shown in terms of negative numbers eg -2 is moderate dreengérte drought is -3
and - 4 is extreme drought.

Extreme temperatures

The climatic diversity in South America, seasonal variations @cal Effects are partly the cause
of extreme temperatures in different areas of the regionef@ety low temperatures (frost, cold
waves) in populated areas are those that cause the greapesitsinon people and their
livelihoods. Above 2.500mts frosts are more frequent and occur above thetd@60g almost
the entire year.

A cold wave is a weather phenomenon that is distinguished by agawlithe air. Accurate
measurement of frost is determined by the ratio of the speedictt the temperature drops and
the minimum temperature at which it arrives. Conditions are mieden season between May
and September to frost and manifest in high plateau lands, freempgiatures, wind and ice
storms.

Earthquakes
The geotectonic location of the Pacific slope of South America®Racific Ring of Fire makes

this zone is located in one of the areas of greatest rebéaseergy on the planet, where 80%

18



reported seismic activity and volcanic earth. So that the courdgfi€douth America have
suffered some of the most powerful earthquakes that have occurradividerl such as the
Valdivia that affection.

This geographic location, which sits to South America on the wamée of three active tectonic
plates (Nazca, South American and the Caribbean, which can be seen in the magh 93, aldic
causes threat of volcanic activity and tsunamis.
Volcanic activity in South America is intimately linked withet seismic activity of the region.

Most volcanoes are in the Andes.

& ol o

The map shows how the seismic hazard occurs in South AmdrEa.colors indicate the
different levels of seismic hazard The red cclor indicategh thmazard and colorless areas
represent regions in which there is no seismic hazard. lbea®en that the western coast of
the continent presents a high degree of seismic hazard, whigdndasgradually (except in an

19



enclave east of Brazil as seen on the map), in so far @®dtesses eastward of America
South.

Volcanic activity in South America is intimately linked withe seismic activity of the region.
Most volcanoes are in the Andes. However as can be seen igutebelow, there volcanoes
in the Pacific Ocean (Galapagos Islands-Ecuador, Easted|3thile, Hawaii-USA) and the
Caribbean Sea near the Caribbean coast of South America (Kncleray, Mt St Catherine,
Montserrat).

In figure big red triangles show the assets and smallearo&s no recent activity report.
Yellow triangles represent volcanaes in Central America and thil@an.

20



Case - Puyehue Volcano Eruption - Lace Caulle - CHILE (2011)

The eruption of the volcano Puyehue - Cordon Caulle in Chile of 2011 sagnilfi affected
Argentina way, air traffic and other countries in South Ameraze ICaulle, is a volcanic fissure

and has erupted several times in history. On June 4, 2011 eruption began Puyehue-Corddn Caulle
in Chile. At least 3,500 people were evacuated from nearby areasdiately, while the ash

cloud blew across the southern hemisphere. The pen crossed the bordendeofnd
precipitated the Argentine cities of Villa la Angostura, Bafie and the northern part of the
province of Chubut. The Argentine Government organized the transferffobfsthe Argentine

Army, transportation and water treatment plants to affectext ane the border of Argentina and

Chile. On 9 June the ash plume from the eruption reached Uruguampgftite cancellation of

most flights. On 11 June the ash cloud reached the southern tip acZé&dédand. On June 18, the

ash cloud had completed its first circle to land.

This theme is developed at length in the second session of the Commission in Tel Aviv

Tsunamis

The origin of tsunamis can be diverse, such as earthquakes, volcatioresulandslides, and
other causes, but almost all of the reported tsunamis in South denseg due to earthquakes.
The map with circles represents the tsunamis reported in Southicamehose colors show
range reported deaths (white: no deaths, red: more than a thousan{l. d&atdhsetric figures
shown in the tsunami source (circle earthquakes, triangle volearmtion), the larger the circle
the higher the magnitude of the earthquake that generateduhanti. As can be seen, the
western slope of South America have suffered the devastdfegfseof a large number of
tsunamis and, to a lesser extent, this phenomenon has also affected temitbgesxtireme north

of the continent.
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CHAPTER I
REPUBLIC ARGENTINE
Geographic Location

Argentina is in the Southern Hemisphere, with respect to Ecu#ddl.is in the Western

Hemisphere, with respect to the Greenwich meridian.

Argentina is located in the southern tip of South America. thessecond largest country in
South America and eighth in the world. It has a land area of 2,791l8t0.
The Argentina is bounded on the north by the Republics of Boliviza arayis; south by the
Atlantic Ocean and the Republic of Chile; cast the Federagypailitic of Brazil, the Republic
of Uruguay, the Rio de la Plata and the Atlantic Ocean (Amger8ea) and the West, the
Republic of Chile.

The Argentina. is characterized by the production of a varietrays. This is possible, largely
for its agro-ecological diversity, ie, the existence of greash with specific characteristics in
terms of climate, soils and natural vegetation, suitable for thesla@mment of certain

agricultural activities (selected crops) and / or livestockgdnerel, crops grown under two

different modes of agriculture:

- Rainfed agriculture: is done without irrigation, only the contribution rafinwater.

- Irrigated agriculture: is from the use of river water togate crops, where rainfall is

23



insufficient. These agricultural areas developed in arid asrascalled oasis irrigation.
In recent decades, the agriculture Argentina has experienced tremegnoletls manifested in:
- Increasing the area under crops. This is because, in soas; #ie advance of on livestock
farming, a process known as "agriculturizaticn”. In othersaresacaused by the expansion of
the agricultural frontier (ie, the expansion of agriculture ineasrthat have not been used for

agricultural activities).

- The highest production volume harvested. This not only responds to tkas@dn the area
under different crops, but also to increased yields of manyherh i (ie, obtaining higher

production volumes per hectare).

In large measure, this agricultural expansion is explainetidogpectacular growth of soybean

cultivation, increased since the 1990s.

FORMOSR

CHACG

ESTERO

Regiones agroecoldgicas

;| Puna

It Sertas sublropicales

I 1 Chaco

IV. Andes dndos

V. Precotdilleca

V1 Sierras pampeanas y bolsones
[ il Pampa himeda

I Vi Mesopotamia

5»( Pampa seca

BUENOS ATRES

X. Andes palagonicos
] Xt Patagonia extrandin y oriental
[ ] xu Patagonia extrandina

Responsible for implementing public policy agricultural risk managens the Ministry of

Agriculture, Livestock and Fisheries (MAGyYP), through the
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Agricultural Risk Office (ARO). This office is a unit ohalysis, management and proposal
development related to the management of production risks, whose funcénieselop,
analyze and disseminate evaluation tools and risk reduction  dgrecul
from a holistic perspective, and help create the right framevfor expansion and

diversification of insurance markets and hedging instruments hieragricultural and

forestry sector.

To assess the risk factors affecting the agricultural aresbtigr sector (climatic, economic
and market) and generating tools and strategies for preventiagation and transfer of

agricultural and forestry risks in coordination with public and priagencies concerned

with these issues.

Analyze, develop and implement mechanisms to promote and expand to intpeve
conditions of access to agricultural znd forest insurance, iogtproductions and regions

and active risk mitigation practices.

Develop and propose risk transfer mechanisms for the agricultis@dtor.
Provide training and technical assistance on issues of assesantemhanagement of

agricultural risks.

Another dependency linked to agricultural risk management is tloe offfat is responsible

for the application of the Emergency Law Agricultural MAGyPeaiwhile, the agency
responsible for the regulation, and Comptroller of the insurance bsisiitesthe
Superintendent of Insurance's Office, under the Ministry of EconomyPabtic Finance
Argentina also has a set of institutions that nourish the infoomaWlAGyF activities:
Integrated Agricultural Information System (SIIA), the Natiohastitute of Agricultural

Technology (INTA), and the National Weather Service.

Argentina has the Agricultural Emergency Act n. # 26 509, datedigt, 2009, this law
creates, in the field of MAGYP, the National System for thevéntion and Mitigation of
Disaster Emergency Agricultural, with the aim of preventmgnitigate the damage caused
by climate, weather, earthquakes, biological or physicabfadthat significantly affect the

production or capacity of agricultural production.
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This law created the National Commission for Emergencies asasters Agriculture and
the National Fund for Emergency Relief and Disaster Farn(RONEDA), whose
resources will be exclusively used to finance the programs, ga@c activities of the

National System for the Preventicn and Mitigation AgriculiuBisaster Emergency.
Of the 28 insurance companies that offer agricultural, five acdour®2 % of the insured's
surface anc 63% of premiums. These companies are, in alphatmteal Allianz, La
Segunda, Mapfre, Saint Kitts and Sancor. In 2008, two of the fivganse companies
mentioned together about 37% of insured acres and more than 40% ofetheinps.
There are five other companies that also participate in thieetéut in lower percentages.
The companies generelly cover the following risks: hail, hail waltiteonal multi-hazard
and agricultural fires In forest plantaticns. In 2008, five congsargovering livestock
risks; in 2010, this  figure was reduced to three companies.
In the 2011-2012 campaign, the agricultural insurance market repap@dximately $
264 million, reaching about 20 million hectares insured, which repte80% of the

cultivated land area.

Among the different types of insurance, the most important in theuétgral branch of
Argentina is Damage Insurance, the coverage being compensatddnfages caused by
the most widespread hail. In this traditional insurance have joirret nsks: for example,
damage, commonly known as “additional® heavy hail, icy winds and. fire
Total insurance companies in all branches authorized to oper8@ Jaine 2012 was 180.
Among them 104 are engaged or Mixed Heritage Insurance, of @@iemtities operating

in the Agricultural and Foresiry sector.

Three insurers account for 5C% of total production of agricultmsalrance, operating risks
hail mainly for cereals and oilseeds in Buenos Aires, CordobaSanth Fe hail risk
remains the most coverage in the market, accounting for 61%ctesipall risks insured.
While those who offer cover against hail with additional (wind, tfresc.). Reach 33%.
The  multi-risk  insurance  insurance-performance-reach 6%  dme ttotal.

While most companies offer traditional policies of hail, only #&mnimulti-risk coverage.
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Other types of coverage related to agriculture such a® dtagtit, fires in forest plantations
and silos, represent less than 1% of total net written pregniunthe insurance sector.
With respect to the insured production, annual crops constitute a lajgaty primarily

Oilseeds with 57% of premiums (11.9 million hectares of oil are @Quand cereels with
36% (7.2 million hectares covered ). In the past year, has faltenthe category Snuff
participation, particularly when claims reported, with aneaasiz in the overall accident

rate, which exceecls 100% in perennial crops.

An analysis of annuel variables, although oscillations are prekentmainly to climatic
prospects campaign affecting demand hedging by producers, thanos market shows
an increasing trend in recent years, mainly noticing the growmtibhe sum insured and
premium volume, beyond the particularities affecting both the suppty demand of

insurance: in each of them.

There, other tools for assessment and management of climatewhigk the farmer can
determine the success of the harvest. We consulted Solapa4, Baetégmhnology Services
for Agriculture without borders and constantly evolving, formed byoapy of professionals
with experience and recognition in the market, whose missiom improve the process of
decision making in complex environmerits to assist in the globaledgall of creating

quality food for mankind

What Flap 4 offers?

Interactive Reports on the development of culture-based IntegratesbrSenformation

(EGM's) Remote (Green Index Modis)
What is EGM? Georeferenced Sampling Station

It is & Georeferenced point that identifies and represespedfic area. It is in these areas
that integrate information from satellite images (1 pixeddié 6 acres and on which we

will capture information.
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EGM’s IV MODIS

The User identifies their items and draw the points (EGM) on repedse places.
Then enter the data:

1. Growing

2. Genotype

3. Planting Date

Interactively displays the following reparts:

1. Green Historical Index (from 2001 until now).

Benchmark against the average area

1. Green Monthly Index as the crop grows.

Benchmark against historical curve zone.

Benchmark against historical point curve.

Benchmark against the average of the area for that campaign.

The monthly report, enables farmers to create, visualize theitewolof the production

month to me.
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Event Tracking

Report a flooded area

Level area/ commercial centers / branch

Cemade I3 il @ W= = & B & B S haa Raew G ok U &

Lore &1 EIERET Lok JEEORTH WG | Bl et e et Ta sy §obefie! Pl D | e i 1IEIE

Report hail zone level / department / branch
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Green Map Index between pre and post dates for areas declared disaster stathesail

This systern allows assessment tools:

Compare the monthly evolution Lot

Anticipates yields

Improved time management

Reduce the cost of field trips to assess the evolution of culture

Parametric Insurance

It is based aon weather incdex insurance. Despite its inageg&netration in the world, this
insurance also called parametric, not used in Argentina.

Advantage

The payment of compensation is based on the behavior of a variable
No field survey

The cost of term insurance Diano. is less than the coverage of Square

Has lower management costs

Moreover, the National Institute of Agricultural Technology Rk a&anta Fe Province,
presented a draft Security based 'rn climate index for saybpeoduction. (7)
The insurance is designed to match Parchment, considering libeidreof the rains in the
place between the agricultural campaigns 1931/1.932 to 2009/2010. Thedesugn for the
drought period fluoridation soy 1, the dates of beginning and enduofidation were
established taking into account the most common agricultural ggadti the regior. "Drought

event" was defined as accumulated during the coverage period ra@gabelow 130 mm.

7 - Instituto Nacional de Tecnologia Agropecuaria de Rafaela Provinciantiz Sa
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This value, called trigger rate was used to retrospectiveimatst the compensation that would
have taken place between 2009/2010 and 1931/1932.

The biggest challenge lies in the correct selection of thanpsters used and assumptions
about the future behavior of the rains, which will determine the anser premium.
Insurance is design for first occupancy soybean area PamthRrevince of Buenos Aires (33

° 54'40.783 "S 60 ° 36'22.49" W), a crop that occupies 57% of the agraddten compared to
16 % with soybean or 15% corn. The choice of this site wasdbasethe availability of
information and the fact that the risk associated with chaimgéee amount and frequency of
rainfall is perceived by farmers as a zonal relevant proiderthe next 10 years (Cabrini and
Calcaterra, 2008). Additionally, this is an area where there gb killingness to making
agricultural insurance. For example, in the hood 2006/2007 95% of the sogb®E® was
secured hail at an average yield of 25 tons / ha (Cabrini Galdaterra, 2008), the zonal
average yield of 3 tons / ha (2007/08 bells 2009/20 SACPyA).
For the design of  coverage following parameters were considered.
» Covered climate Event: Deficit of showers.

* Weather Station Reference rainfall data frorn the meteorological station of the Nationa
Institute of Agricultural Technology (INTA) of Parchment netiwobelonging to the
precipitation rate of the National Weather Service (NWS) weesl. The data cover the period
July 1931 - June 2010 and preserited the following distribution: i) madianal 943,10 mrmn;
ii) quartile 1: 802.3 mm; iii) quartile 3: 1134.10 mm; iv) Maximur2014.6 in
the period July 2006 to June 2C007; v) Minimum: 511.9 mm between 1949-1050.
* Coverage Period (pc) is the pericd measurec in days, during which the ocweref the
covered event climate is liable 1o be compensated. The coveexgel proposec - 21
December to 20 February - was specified from the phenclogglaped by the ORA for
soybearn first occupation in the region Buenos Aires Norte (wher@archment), considering
the critical period of deficit rainfall maturity groups of reaoybeans planted in the region

* Climate Index: daily rainfall accumulated during the period of coverage, ssprk in
millimeters (bcf) were considered. To calculate the cunwéatainfall, daily rainfall values

were truncated at 70 mm (maximum allowed), assuming volumes dbisvlevel are lost by
precipitation runoft.

* Index trigger (mmd): The valus accumulated during the coverage period (bcf) compensatory
mechanism that activates the rains. The value used mm- -130selested sc that the
insurance guarantees between 20 and 30% of the water requiremémtssofbean crop top,

in the region of study vary between 450 and 650 mm, respectiveidriani, 2000).

e Output Index (mms): The index value below which 100% of the sum insured is
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indemnified. | was selected considering the minimum value of mRgchment registered
during the period 1931-2010, rounded 1o the nearest whole number mm- -50.
* Sum insured: The capital on which the compensation is calculated.

MARKET TRENDS IN FOOD

With respect to trends in the development of cereal-based foodsomseilted Granotec
Argentina, a  Chilean company  with  representation in Buenos sAire
According to the study conducted by the firm, the conditions duringgiteing season of
wheat 2013/2014 were important in performance, only two subregions nalyzsarpassed

the average with respect to the registration of five previouampaigns.

The ground water resources and drought was enough this occurred. wes
Currently, there is a strong trend towards changing habits, feonds and new nutritional
regulations.

With respect to food consumption of cerezals in the world, the followimgl$rare recorded.

EASTERN EUROPE 31%

ASIA 29%

NORTH AMERICA 13%

LATIN AMERICA
8%
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CHAPTER I
FEDERAL REPUBLIC OF BRAZIL

Geographic Location

Brazil is the largest country in Latin America and the tiouargest in the world. Its boundaries
are: to the south, Argentina, Uruguay and Paraguay; east, thatiétiOcean; north,

Venezuela, Colombia, Guyana, Suriname and French Guiana; and west, Bodlivizeru.

Brazil has a land area of 8.5 million km2, occupies 47% of the Southiédanderritory. It is the

fifth most populous country with 200 million inhabitants.

Brazil has 22% of the planet's arable land used for agricultural grodug4 million hectares.
Currently is the largest producer of coffee, orange juice and ,sagdrthe second largest
producer of soybeans and products of relevance among others are fomndncidf, tropical
fruits, wheat, cocoa and rice. He is currently the third largest expéaegrioultural products and

the first exporter of soybeans. Agriculture accounts in Brazil, about 10% of BIP.
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Agricultural Regions

n

Brazil is known as the world's richest country in terms of andgyersity with its fauna and

flora covering 10-20 percent of the world's species describeghte (Brazil, Convention on
Biological Diversity). Vegetation changes from north to soutkxpressing different

environmental conditions.
Amazon (Amazon Rainforest)

The Amazon occupies northern Brazil, covering 47.1 percent of itenahtterritory or 4
million km2, and could hold all the countries of the European Union (I&ining is the
largest jungle: in the world, ancl is conditioned by the humid equatbrradte. This is the best
preserved, with 85 percent of the Brazilian Amazon biome giibsted. 15 percent of the
Amazon rainforest has been destroyed, with the opening of roadsglihmaining, logging and
colonization by the advance of the agricultural frontier.
This area. has a wide variety of plant physiognomies, from cdemest$ to open mixed forests
of floodplains. The dense forests are represented by the forethts loiwlands ("terra firme")
forests of 'varzea' which are periodically flooded, and the @sngif 'igapé "which are
permanently flooded as in almost the entire region central zAma
Savannas and wooded savannahs of Roraima are in poor soils of thembudh the basin of
the Rio Branco. The "campinaranas' or '‘Caatinga amazaomincee sand forests are you being
distributed as spots alorng the Black River watershed. The tato: formations consist of

Cerrado vegetation type; these areas are isolated from tineGearado Cerrado ecosystem of
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the Brazilian Central Plateau. Mixed forests of palmsyigkeciduous forests, lianas, bamboo

forests and related areas are also important vegetation types.
The 'Caatinga’ semiarid

This area of uncertain rainfall covers all states of the hé¢adt and northern Miras Gerais,
occupying 11 percent of the country (about 1 million km?2). It is ¢t \@ea comprising
semiarid steppe (‘brejos’) thorny bushes ("Caatinga”) arnc dngludes foresis ("Caatinga
high'), and isolated patches of rainforest and rocky outcropsirQs). Inside, the "Sertdo" of
northeastern Brazil, is characterized by the occurrencenef fegetation 'Caatinga’ semiarid.
The highest areas or "Agreste” which are subject to lesssmt@roughts, are located near the
sea. The transition between the "Caatinga" and "Amazonia" is rkigesvmid-north or "two
Cocais Zone" (palm area). Suffering from prolonged droughts, tdiesdion, soil erosion and
salinization, 'Caatinga’ has lost 50 percent of its native atget Extensive cattle breeding,
agriculture, resource extraction and production of subsistence: alesignificant impacts on

this biome. Hunting for food is an important additional feictor, especraliiye dry season.

The "Closed"

The "Closed" is located in the central Brazilian plateabe Tontinuous area of "Closed"
corresponds to 22 percent of the country (about 1.9 million km2) and trer@sa large

patches in the Amazon, some small in the '‘Caatinga’ and zlke #tlantic forest. The climate
has two very different aspects and defined. The season oér'watd Staticn 'dried’,
corresponding to the wet and dry seasons, respectively, whiclveayewell defined. The
"Closed" has varied physiognormries from open areas lacking woodyatiegetp to 'Cerrado’,
which are dense tree formations. The area is coverad bytsf@ed dendritic trails follow

streams, moorland and includes high altitudes.

The biome "Closed", which has undergone enormous expansion of the agalctribntier in
recent decades, and has lost more than 40 percent of its nage&tien through the

expansion of crops, livestcck and increased human population. More thancedt pfr the
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remaining natural ecosystems have been degraded. Burning forHegotmdintenance and
creation of pastures for livestock and plantations, is a commoticeraand results in soil
erosion and severe losses of biodiversity. Economic activities ngf kinc are present

throughout most of the remaining area.

The Atlantic Forest

The Atlantic Forest, including the semi-deciduous seasonal fotestdorest wes originally
larger latitudinal extent of the planet, ranging between 6 ancdS32atitude (Joly et al., 1999).
The forest once covered 11 percent of the national territory, bsizétss smaller today, due to
centuries of deforestation. Currently the Atlantic Forest dvady 4 percent of its original area
remains ancd only 1 August, 75 percent of the original forest calergrea of the Atlantic
forest in the above map is the original area, now there are arigw patches of forest).
There is a large climate variability Interspersed throughoudigisibution, from super-humid
temperate climates in the far scuth to tropical humid ama-aéd in the north. The irregular
topography of the coastal area adds further variability toetmsystem, which includes
mountains, levees (coastal forests and shrubs on sancy soils), mejugigies of 'Araucaria’
and pasture area in Campos south. On slopes the forest is hegs diee to frequent falling
trees. This is one of the most important reservoirs of biodivarsitye country and the world.

The 'Pantanal Mato-Grossense »

The Pantanal is the largest plain subject to regular flooding thetplanostly covered by open
vegetation, which occupies 1.8 percent of the national territory. édasystem is composed
mostly of sandy soil, covered by different physiognomies due teathety of micro-relief and

flood regimes. The main vegetation is savarnah, savanna paitdeah field), evergreen
gallery forest, semi-deciduous forest seasonal and Chaco. Amstiom area between the
Cerrado and the Amazon, the Pantanal contains a mosaic aftriatrecosystems. The farm
becomes the main economic activity, with livestock on nativestaads floodplains, revealing

that the earth is not a swamp despite their misleading names.
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Other training

Fields South (Zone Campos or Pampas)

Campos area occurs in the sub-tropical climate of the southre&hdepresents 2.4 percent of
the vegetation cover of the country. The open lands of the plains andip/&geacho’ (native
of Rio Grande do Sul and 'coxilhas', a gently rolling terrara, calonized by pioneer species
of field forming vegetation of open savannah and steppe. Hnerareas of seasonal forests
and fields covered with grass-woody. predominant physiognomy s¢ tields is herbaceous,
with many species of Poaceae, Asteraceae, Cyperaceaee&apRubiaceae, Verbenacesae and
Apiaceas (Ministerio de Meio Ambiente, 2000). The average heigtitis continuous cover,
sometimes dense, is 40 to 60 cm, sometimes 1 m. this area extémddruguay and
Argentina, totaling 450 000 krn2 and 65 million feeding ruminants. Camsidéhe climatic
and soil conditions of this ecosystern , you might expect it tobered by subtropical forests
and not dominated by herbaceous formations. probably these are rerohagt$ensive
pastures semiarid climate that has dominated the region duriggi#tternary climatic changes.

Jungle "Araucarias»

The plateau in southern Brazil, with altitucdes above 500 m, isathge of "pinheiro (pine) do
Parana”, Araucaria angustifolia, which holds 2.6 percent of the nit@ritory. In this forest,

temperate representatives coexist tropical flora and beingndtenli, however, by the "pinheiro
do Parand". The forests range in tree density and heighdgaftation and can ke classified
according to aspects such as alluvial soil elong the rivers, anthfiosa (which no longer
exists), and mountainous, the main dominating the landscapz. The openisegatagrass-
woody fields occurs in surface soils. Due to the high economic \@luke forests of pine

"Araucaria” are subject {0 intense pressure to cut.

Coastal and Island Ecosystems

Coastal ecosystems are generally associated with the AtlanéstFoecause of its proximity. In
the sandy soils of the coastal belts and dunes have developed sardimyr vary in shape

from & low shrubby tree. The "manguezais" (mangroves) and shélu=s fluvio-marine
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origin, have been developed on saline soils. In sandy or muddy piathe continental shelf
occur underwater ecosystems. In the next area are the beawhescks, colonized by algae.

The islands and reefs are remarkable geographical features of latiescape.

Brazilian biodiversity

Brazil is the country with the richest biodiversity in the ldofBrazil, Convention on
Biological Diversity). At least 10 percent of amphibians and mats in the world, 27 percent
of primates and 17 percent of all bird species occurring in Biaejarding the flora, there are
50 000 to 56 000 described species of higher plants, or 22-24 percenwvadrtts species of
angiosperms. By way of comparison, it is estimated that irthN@merica there are 17 000
species. 12 500 in Eurcpe and in Africa is considered to occur dreth@ 000 and 45 000
species. Not only the number of species is high, but also the Hvelative species
(endemism).

The size and complexity of Brazil's biodiversity, both marinetanéstrial, may mean that will
probably never be fully described. Officially recognized fivajon biomes. The Amazon
biome comprises 40 percent of the rainforests of the world, liban¢argest rainforest left in
the world. The Cerrado is the largest savanna in a single goditte Atlantic Forest extends
from south to north covering an area of 1 million km2. This biome wmilyrancludes the Golf,
covering 13,608,000 hectares of natural pastures in southern Brdzilowet 400 species of
grasses and legumes 150, which is not officially recognizecdkasme. The Caatinga is a vast
semi-arid area of about 1 000 000 km2, contrasting with the Pantanal4&n@00 km2 of
wetlands. Coastal and marine biomasses add up to 3.5 million km2 unddéieBijarisdiction.
There are numerous subsystems and ecosystems within these bmaosaswith unique
characteristics; conservation of ecotones (transition aregisyebn them is vital for the

conservation of biodiversity.

Recently, Brazil has made great effcrts to preserve biadiyeiCurrently, 130.55 million ha,
or 15.37 percent of the area of Brazil have been legally deghmotected. Moreover, 200,000
records of plant germplasm are being conserved across the ci4fibyare native species).
Brazil has 22% of the planet's arable land used for agriculpucgluction 64 million hectares.
Currently is the largest producer of coffee, orange juice and,sage the second largest
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producer of soybeans and products of relevance among others are twondnuff, tropical

fruits, wheat, cocoa and rice.

He is currently the third largest exporter of agricultural praslwtd the first exporter of

soybeans. The evolution of insurance in Brazil shows a marketsthatder development, with

a culture Insurance still forming.

The regulatory framework for insurance in Brazil is givenLaw 10,823 of 2003 that creates
a financial incentive for the producer and establishes general proevisind duties of public

entities for the proper functioning of insurance.

At the same time, there are two complementary laws, Act 120@if by which the opening of
the reinsurance market and Act 137 of 2010 authorizing the Fe@exarnment participation
in a fund to cover additional risk is promated rural insurance. 5869 of 1973 PROAGRO
administered by the Central Bank of Brazil and PROAGROI$Aesigned to help small

farmers.

Support programs for the Rural Insurance (7)

* Increase plantings insurance coverage

 Improve access to rural credit

* Reduce demand for rural debt renegotiation

« Induce the use of appropriate technologies

Programs to support rural insurance in Brazil

* PROAGRO: assurance program for agriculture and livestock. It is linked twlagral credit.

(7)- www.ora.gov.ar
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The federal government pays the financing for losses. Admieister the Central Bank. It is a

program of agricultural insurance.

PROAGRO MAIS: Family Agriculture - Ministry of Agran Development.

PSR: Grant Program to Rural Insurance premium. (Law 10.823) WMinisf

Agriculture,  Livestock and Supply (MAPA). Private insurers involved.
There are other types of insurance such as:

- Insurance Pledge offered as rural agricultural credit gteea

- Insurance Real agricultural farms that have not been offesedodateral for credit.

- Certificate of Insurance Product Rural CPR

GRANT PROGRAM FOR RURAL INSURANCE PREMIUM (MAP)

This program has a differential subsidy culture can go from 30 to. 70%6 program is
supported by some States to further subsidize the premium, so tHatnti®e can pay in some
cases only 25% of the value of the premium. Insurance is oriegiiedlture, livestock, forestry

and aquaculture.

+ Insurance Subsidy The Ministry of Agriculture pays part of the cost of insurapaeducer
Who is eligible? A producer, a natural or legal person who produces any spediggecicn the
program. Agriculture, Livestock and Supply (MAPA). Private insurers involved

How Contract? Through accredited insurers to operate the program

INSURANCE MARKET IN BRAZIL

Currently there are six insurance companies offering agriculiosakance. Among the most
important are Alliance do Brasil, Nobre, Mapfre, SBR, Allianpyt® Seguro. Over 60% of
Private Market Farm Insurance IS an insurance-linked Canal nk.Ba
The offer of insurance is limited finding limitations on commédraiaannels for dispersion.
Despite this growth in premium volume issued (R) shows an expongriaih in the last five

years: 1.461%. Field crops (grains) are mostly covered under nsultcoverage (over 65% of

insured risks).
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The concentration of operations in southern and southeastern Brazil,aghaimts for 75% of
insurance. The department of Parana (PR) alone accounts for 35% iokuh@nce and the
highest percentage of subsidy. The main crops particularly istéibes of Parana and Sao Paulo
in soybeans, corn, wheat, followed by fruit and vegetable cropse &ine excellent opportunities

for growth (less than 15% of the total planted area is assured.

Strateg ies to growth for rural insurance in Brazil Highesdir limits for crops insured

The cooperation of state governments grant programs
Financing the share of non-subsidized insurance premium agroclimatic zoning
Incorporation of Disaster

Construction and maintenance of a database
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CHAPTER IV
REPUBLIC OF CHILE

Geographic Location

Chile is a country located in the southern hemisphere. Chile bordeust®the north, the east
by Bolivia and Argentina, south to the South Pole and to the weghhebRacific Ocean. Its
land borders totaling 6339 kilometers. Continental Chile tctaled 77&E4km of the national
territory'.

Oceanic Chile (includes' insular Chile continental "-the Juan Rdezaarchipelago and islands
Desventuradas-" ocearic insular Chile "-the Easter Island alas $§ Gomez Island) adds 320
kmLa Zona Norte has a desert climate warm. Its main natasalurces are natural saltpeter,
copper, iron, lithium and other minerals, agricultural valleys aneafosd.
The Central Zone is characterized by mild and temperate teliwigh winter rains. lts natural

resources are agriculture, horticuliure and viticulture in pdatc livestock, forests,

hydropower (rivers), copper and seafood.

The South Zone has a mild and rainy. Its natural resource$iapeds by agriculture, livestock,

forestry, hydropower (rivers) and marine products.

The southern zone with cold steppe climate. It has natural resauidess forests, oil, natural

gas, coal, limestone, sheep and seafood
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Agricultural Regions
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The relief is a major geographical feature in the settlerardt in the economy. Chile is a
country of mountains, plains account for only twenty percent of surféus.feature strongly
influences the distribution of the population, which is concentrated on te&atpéins and the
central depression. Only in the northern desert, where raiméate: a strip of grassland above
2,500 m. above the sea, there is high human population.

Chilean mountain, located in temperate environments, does nct faveettlleenent, however it
plays a role as a generator of precipitation. His characserwe water and snow causes rivers
that supply the central depression and enables the generaéimttoic energy. In addition, the
mountain contains substantial mineral treasures. The mountain issamtiel element in the
functioning of Chile's geographical system.

In the central areea, the plateau gives way to the Longaldialley, abou: 965 km in length
and a width ranging from 40 to €0 km, which is the most populous afea.fertile area

between the Aconcagua and Biobio rivers is the agriculturalldwecrof Chile. The central

47



Andes are less wider and lower than the northern; here eamadist important border crossing
of the Andes and the country.

Approximately 15% of the Chilean labor force is engaged in @gmie, and agricultural
products account for about 10% of gross domestic product (GDP). Excegtidep farming,
which predominates in the south of the country, the bulk of Chile'sudtgra activity is
concentrated in the Longitudinal Valley. The main agricultural prizdace wheat, potatces
(potatoes), sugar beet, maize, rice, tomatoes and oats. Theefttor is very important and
includes grapes, melons, apples, peaches (peaches), apricots fpiaots and cherries; The
country also has a prestigious wine industry

In the 2011-12 season cultivated area in Chile reached 639,45Tekedtadustrial crops

cultivated a whole increased 14.6% totaling 91,143 hectares.

Farm Insurance (9)

The Crop Insurance is a risk management tool, created by therylinfsAgriculture:, led by

Agricultural  Insurance  Committee (COMSA) and operated by the emsur
This insurance has a state subsidy is a fixed arnount pey [dobcUF's financing 50% of the
value of the net premium with a cap of 55 UF per farmer ih agicultural seascn. Thus in
the case of small farmers the subsidy reaches a figure close tof80&owalue of the premium.
The insurance covers risks following nominees: agricultural dro@ghhfed), excessive or
untimely rain, frost, hail, sncw and damaging wind, that is, aksrifrom weather events.
Excluded from coverage those not described atove, such as the bigogoess own losses,
poor agricultural practices, cataclysms, earthquakes, volcanidogrsipoverflow channel not

attributable to excessive rainfall, among others.
The value of the insured amount is the maximum that the insurance roproga pay for
compensation, and this product was obtained es the result of the icatibpl between the

secured area, two thirds of potential yield and the price of the sulgéter insured, multiplied

9 — www.ora.gov.ar
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by the prime rate plus a fixed amount of 0.6 UF determines the preorigost of insurance.
The premiurn rate has a maximum reference value previouslynieéer by the Insurance
Committee

Agricultural viee Subscriptior Standards issued in each agriculsgason. These reference
values are set according to the type of crop, the municipialityhich the subject is secured
and the condition of irrigated crop

The Ministry of Agriculture implemented a management poliog enanagement of climate
risks, since late 2000 in the field of public policy defined two idasssues:
1) Operation of Security, which correspond to the general privateaimse companies under
applicable laws and regulations under the supervision of the Supédentey of Securities and
Insurance (SVS) are the companies that take the risk treetsfeby farmers.
2) The State shall participate through co-financing of the cbshsmrance premiums or
without assuming any of the risk.

The Agricultural Insurance climatic phenomena arises in the tjro$ Agriculture ancl allows
farmers to transfer the economic losses resulting from damegered in an insured crop due
to those covered by the policy climate events. Thus, the fage&r the direct costs of
production, improve their financial stability, continuity and allovesnfer and protects your
work and your family.

The Crop Insurance has a state support for the copay insuramoeurpee and thereby
facilitates access to crop insurance to all farmers, regarofessze. The beneficiary of this state
grant is the farmer and the Committee on Crop Insurance (CONIgAded by the Corporation
for the Promotion of Production (CORFO), is responsible for the adnaitis of this
premium subsicly.

The State support is equivalent to 50% of the net premium over Ul-p&ispolicy and all
with a cap cf 80 UF per farmer per agricultural seasartil IJune 30, 2010 for wheat and rice
is equivalent to 75% of the net premium over UF 0.60 per policy and witlaries ®op 80 UF
per farmer per agricultural season.

The Agricultural Insurance currently has the following coverage
Climate risks. Drought (rainfed, frost, excessive and untimaly, damaging wind, snow and

hail are added at low temperatures rice flowering onion amtic gencd guard the curing
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period.

Zones: Communes activity between the regions of Coquimbo in the nortihhesduth Lakes.
Furthermore, Azapa, Lluta and Chaca in the region of Arica Remthacota. and valleys of
Copiapo (3) and Vallenar (3) in the region of Atacama.

Items: The majority of cereals, industrial crops, vegetablesirieg, tomato greenhouses and
other vegetables, seed grain and potatoes guy. In Fruit, viabk (Qrapes, vinifera and

pisco), apples, avocados and blueberries soon.
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CHAPTER V

REPUBLIC OF PERU

Geographic Location

Peru is located in the central and western part of Southriéaas composed of an area of a
surface area of 1,285,215.60 km 2

Peru is bounded to the north by Ecuacor (1520 Km From border.) And Colof&fié km
border.) on the east, Brazil (2822 Km De borders.), with Bolivia (1047 e borders.) on
the south by Chile (169 Km. De and on the west by the Pacific Ocean (3080 Km.).

The agricultural sector plays an important role in the econonticitpof the country, its share
in GDP is 9%, occupies about 35% of the economically active popul@®BA) nationel and

produces 70% of food consumed in the country. Their performance wasimjoeldtion to the

overall GDP, despite floods and El Nifio that affected the seci®993 and 1998, and falling
agricultural commodities borders.

Peruvian agriculture in general, is a parceleros economy wheredd5#%mers have plots
under 10 hectares (ha), production units to predominate between 3 and3¥daThere are
5.7 million rural land, of which only a third are inscrilbec on put@ords. Splitting into small
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plots and smallholdings their wide dispersion limit production efficy and raise costs of
transport. The poverty of the majority of peasants and smallefs can be explained by the
misuse and degradation of productive natural resource base.

The Operational Export Plan of Agriculture-Agribusiness Sectepgred by the Ministry of
Foreign Trade and Tourisrn (MINCETUR, 2004) states that Reausleepy agricultural power,
since 7.6 million hectares suitable for agriculture only 5 amlliare in use and 1.7 million
irrigated, with other dry and deserts, requiring investmeirrigation. In addition, 95% of the
agricultural area is composed of smaller farm units 10 and 85% lessy¢han 5 hectares, and
the average of 3.1 hectares, to be competitive you need to bezedyand trained agricultural
unit.

The health and nutrition of the population have a fundamental role irprifeesses of
development. The main challenges are to achieve food and nusetomity of the population
(availability, access, use and stability in the food supply) andowipy human capital.
Therefore, the State is implementing policies such as #temal Agreement, Letter of Social
Policy 2001-2006, Basic Law on Decentralization, Organic Law of Govents
Regional, Organic Law of Municipalities and Stralegy Basis Poverty Reduction and
Economic Opportunities for the Pcor. Internationally, he has madeiorants as the World
Declaration on Nutrition, Rome Declaration on World Food Securibg Millennium
Declaration. He also has signed the Declaration of the AndessidBntial Council instructs the

Andean Council of Foreign Ministers establishing guidelines foloadFSecurity Policy Sub

Regional.

Agricultural regions

The total area of agricultural Peru amounts to five milddt 976 hectares, a figure of which

27%, ie 477 997 million hectares, corresponding to the Macro North Region
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In 2012 the share of Agriculture sector in the Northern Regionrdldaross Value of
Production (GVP) National Agricultural was 33%. Agriculturaparsion at the end of 2012 is
based on the increased production of: grape, with a growth of 46%,dav{2@%>), cocca
(26.9%), paddy (25.8%), yellow corn (15%), alfelfa (11.3%), potato (7%), twWbe&o), dry
pea grain (6.3%), barley grain (6%), lemon (5.7% ), sugarcane (3.6%) aadah§0.4%).
Climate and Natural Regions (9)

Costa

Has the best conditons for the development of cultivars for  export
It has 53 valleys which together constitute about 260 thousand Isectare
It has a minimum fluctuation in temperature between night and day
On average springtime temperatures located 19.2%.

Water is abundant between December and April. The rest of e greund water and

reservoirs. Products: cotton, coffee, sugar, mangoes, asparagus, deapms, strawberries,

9 - www.minag.gob.pe
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avocados, paprika, tangerines, oranges, olives, beans etc.
Sierra

Represents 30.5% of its land area and its height varies from 800 tond30Ghe mountains
about 70% of the -cultivated area is under rainfed regime and dke irrigated.
The Andes have diverse ecosystems with a variety of climati:deamperatures with inter-,
low-and intermediate valleys.

Presents temperate climates with higher temperaturesgavgr20 degrees C; boreal and cold
weather with an annual average of 12 degrees C, frigid tundratelior whose average
temperature is

6 degrees C, comprises the hills and plateaus between 4000 and &80anmh cold climate
with average temperatures of O degrees C.

Commodities: cereals, beans, vegetables, tubers, natural dyes, aml oséenead.
Selva

It covers 59% of the territory. It has an area of 76 millidmectares.

It is covered by tropical forests 25 degrees C. Temperaheghts ranging from 100 m 500

m.s.n.m.
Products: coffee, cocoa, oil palm, camu camu, fruits, wood spessdsas cedar, mahogany,
walnut, cumala, ishpingo, capirona congona and other species

Farm Insurance (10)

Law No. 29148, dated 12.12.2007, provides for the Implementation and Operatitve of t
Guarantee Fund for Agricultural Field and Security (Guaeritund); among others defines
the composition of the Board of Directors (01) MINAG represemat{Vice Minister
presides) 01 MEF representative and representative of the PCahdappoints its Technical

Secretariat .DS No. 019-2008-AG, Operating Regulations trust for ulignial Insurance

10- www.riesgoycambioclimatico.org
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The social fund Is intended to finance agricultural insurance merha offered
through the Insurance System, regulated by Law No. 26702- Celnmnalof the Financial
System and Insurance System and Organic Law of the Superintenderi@anking and
Insurance to reduce the exposure of farmers to climate meksha presence of pests affecting
their production and profitability.

Garantee loans granted by financial institutions to small andumedgricultural producers
direct their activity towards domestic and / or international gerdonstrate profitable projects.
Climate change  affecting particularly  struck  Peru's agooelt this year
causing drought in some regions and floods in others, as a restlithatecdisruption pests and
diseases increased Peruvian culiures. Nearly forty percerheofpopulation in Peru is
dedicated to agriculture and farmers face challenges to vemteurces because in some areas
there are droughts and other excessive rains, which graphicaliypatel change.
In the Andean region of Peru, are occurring droughts for sevemglur years ago, however the
North coast is an area greatly affected by the event dfiftel and who have registered higher
rainfall than normal, although the general trend is a decreasainiiall, more intense they
could be presented in a short period and cause flooding, which is absgpnte frequently in
the Peruvian jungle region. Every year is issued state afrgancy in those regions.
As impacts Peruvian Agriculture, drought or excessive raimédching directly affect crop
development are. However, the indirect impact has beeri more signiiad harmful because
it favored the development of pests in drought conditions and diseasasynconditions.
Overall agriculture has a high vulnerability to climatic vaoias losing more than 15 thousand
hectares for each crop year associated climate effeabsisrved that every two years the
sector faces losses surface peaks.

For the management of climate risks, the Ministry of Agricujttmeough the Guarantee Fund
for the Countryside and Agricultural Insurance, Agricultural Insweateployec Catastrophic.
This insurance is a private public initiative, funded 100% by theviter government, which
seeks to protect the poorest farmers in the country through annoswgeheme that allows to
address damage caused by catastrophic events, primarily sirdlee of resource-poor farmers.

The Catastrophic Insurance is not a traditional insurance doeswvet groduction costs. It is
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rather a palliative used to support the poorest agricultural prodocatsd in rural areas, and
largely practice subsistence agriculture. The amount youiae @5 so they can keep families
to recover their lands productive capacity

Furthermore, the possibilities of agricultural insurance coverage is

Insurance indemnity against multiple risks, which is addressed solely to the agricultural
activity and usually guarantees a percentage of the histogoaukwural yield of the farm

taking coverage.

Insurance parametric yield, which is addressed to different actors along the agrrell
supply chain and its compensation payments based on historical @eréerraf crop yield in
the region where agribusiness operates.

Parametric insurance climate which is meant for the different actors along the agricdltura
supply chain and its compensation payments based on climatibleariaffecting agricultural

performance, such as rainfall, temperature and solar radiation.
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CHAPTER VI

REPUBLIC OF URUGUAY

Geographic Location

Uruguay is located in South America, with coasts on the Atl&tean, between latitudes 30 °

and 35 ° south latitude and meridians 53 ° and £8 ° west longitude.ldcated in the

temperate zone of the southern hemisphere.
Bounded on the north and northeast Brazil; west with Argentina throwgguay River; south

to the Rio de la Plata and east by the Atlantic Ocean
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Agriculture contributes abcout 10% to the country's GDP and is the smirce of foreign
exchange, the country has a humid subtropical climate with mitdafl distributed throughout
the year, a nearly continuous ground cover of fertile naturalumgsst the existence of
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numerous strearms distributed throughout the country, as well asessurgservoirs that collect
surplus from heavy rains, all of which makes possible the production rig.

The production, very homogeneous, is performed by large, medium anb amabltural
enterprises. Industrialization and marketing generally fecarnelarge mills, although it should
be  noted the  existerice of small and medium milling  companies.
In field crops, is investing more capital per hectare, not onthénoperating cost of cultivation
(seed, fertilizer, herbicide, fuel, labor, parts, etc.), but alBguires high investments in:
machinery and equipment, installation of pumping stations, canalssdraads, bridges, dams
for irrigation and so on. Currently, a producer with 150 acrescefhas & capital expenditure
close to U $ 200,000

Agro-Ecological Zones

Northwest Coast

It is an area of medium light soils suitable for agriculturee Bverage annual temperature
is 19 ° C, with a high of 38 °© C and no risk of frost from June épt&nber. the
annual rainfall is 200 mm. Includes the  departments  of Artigas,
Paysandu and Salto. Spring begins one month earlier than in the southhe
scoops it suitable for vegetable crops in greenhouse and field
west Coast

The soils are vertisols Brunoscles and high agricultural palentiemperature
average annual temperature is 18 ° C, the maximum is 35 ° (hemadi¢ a risk of frost from
June to

September. The average rainfall is between 1 000-1 100 mm year. includes
departments of Colonia, Durazno, Flores, Soriano and Black Rlves the main area
agriculture in the country tharks to the ability of the soil
South

Soils are Brunosoles, Vertisols and Argisoles. The average arneomderature is 16.5

° C, the maximum is 33 ° C and there is a risk of frost fromeJto August. precipitation

annual average of 1000 mm. Includes the departments of Caneloresdda,F
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Maldonado, Montevideo and San José. Predominantly vegetable crops, risuiingy
Deciduous and viticulture.

This

Soils are planoscls and humic ¢ley. The average annual temperatudd’ i° C,
the maximurn is 32 © C and there is a risk of frost from Junéugust. precipitation
average is between 1 100-1 200 mm per year. Includes the departofen@erro
Largo, Lavalleja, Rocha and Thirty-Three. It is a partidylasuitable area for rice
flooded.

North

Soils are mainly light, loam, sandy. The average temperature
year is 19 ° C, with a high of 3& ° C and there is a riskagt from June to August. the
annual  rainfall is between 1 200-1 300 mm. Includes  departments

Rivera and Tacuarembo and is a predominantly livestock area.
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Farm Insurance (11)

In 1993 Law No. 16,426 of state monopoly insurer Banco de Seguros ddbEBSE), state
insurer created by law in 1912, which had acted as such for 82 ygmealing therefore provides
free competition the insurance market and the Superintendency adrinsuaind Reinsurance at
the Central Bank is created. However, the agricultural insuraacket in competition of newly
made in 2001 with the entry of MAPFRE, then SURCO in 2003 and fimalp06 SANCOR
therefore currently offer agricultural insurance 4 14 regsténsurers SSF -BCU: 3 private and
1 state. Most insurance expansion occurred in the "commeraiaiin@g of cereals and oilseeds,
especially in crops mostly for export. In recent years therdéas considerably increasing the%
penetration (secured area / harvested area) although there isayotlpail promotes safe these
crops. The high level of penetration is due in part to the denfaexporters that producers have
insurance and secondly, to improve the supply of coverage in terms of nofmisds covered
and flexibility of conditions in contracts given increasing contipet between companies. Most
nominees are hedge risks covered risks: hail, wind, fire, ladloof harvesting, replanting,
among others. The return type of insurance has not spread much foriteenplates the risk of
drought and water excess in some insurance because yield histdiocalation is needed by
producer, not always available. RISK SHARING SYSTEM LOSSESILHBETWEEN
PRODUCERS ("mutual™) (rice and barley) In Uruguay "mutualll balls to operate on crops
that have a strong vertical integration with the industrial phagéeothain such as rice and
barley, because that organization facilitates the implementation of teensys"mutual”.

Under this format, the producers are committed to share the damage lepiussl, adhering to
a contract (without paying premium) establishing the form of injdetermination and
contribution to compensate the producer who has had an accident. nidwentato be
contributed by producer is deducted from the settlement contributedaio gce mill or
malting. In some cases membership is voluntary and other is mandator
The limitation of this systern occurs when the level of danexceeds the contribution agreed
by producer (maximum contribution is stable). For this reasoom f 2008-09 these

organizations chose to hire an insurance supplement insurance (typesstopimsurance)

11- www.ora.gov.ar
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companies how to cover excess losses exceeding the mutual fund.

Country law does not require mutual producers the same formalitiee astrance companies
(technical reserves, reinsurance, tax contributions) so theweaie by these companies as
competing on unequal terms.

INSURANCE WITH GRANT (for farm sector alone).

In 2002, as a result of a strong tornado that destroyed the blegeta fruit crops in the south
of the country, Law No. 17,503 (amended by Law No. 17,844 of 2004) whiclestéatFund
for Reconstruction and Development of the Farm is enacted (FRF@get these production
losses and infrastructure and promcting the development of establisistigaince premium
subsidies at a rate of 35%.

The importance of this statement lies in the fact that forfitlseé time in the country the
application of premium subsidies is enabled. The FRFG is fundetedlewying of VAT on
the sale of fruits, vegetables and flowers (the tax is cetlebty the Ministry of Economy and
then transfers it to MGAP).

The instrument under the Act to grant the subsicly is through agres2iFecbntract) between
the MGAP and the Underwriters who wish to participate by providisgrance for the farmer
sector. But for different reasons, but two private insurers esgadesterest, since 2002 when
the first agreement to the present, only has made agreemghtstate insurance BSE was
signed.

Parametric Insurance (12)

In the Eastern Republic of Uruguay Seguros draft specific esdgponsored by the Inter-
American Development Bank (IDB) and the technical assistanctheofinternational Food
Policy Research Institute (IFPRI) was presented. The moablecaspects of the initiative are
implementing an innovative methodology (Bond Insurance) allow takingactount the risk
profile of the producers and the implementation of a pilot projéathwwill be implemented
hedges designed

Insurance to be considered in this project and to implement the pilot progganmavative and

12- www.mgap.gub.uy
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parametric or index-based insurance-type products. In partitidadesign of the proposed
insurance follows the approach proposed by the International Food Ressarch Institute
(IFPRI) based on bond insurance scheme. This scheme includes plladuct advantages of
index insurance and whose application is especially appropriafarfoly farmers cf small and
medium scale while minimizing the costs of verification ofirolg and thus become
economically viable policies with relatively low insured amountsldifonally, the scheme
proposed by IFPRI allows you to enter simple products, easy undengjdnydihe farmer, and

provides flexibility to suit different risk profiles and insurancelaims.

BASIC ELEMENT: BOND INSURANCE

IFPRI has recently developed the concept of "climate insurance bomssth@ centerpiece of a
parametric insurance scheme or index. The insurance bond is simptg instrument and in
simple terms is a tool that provides a payment or compensakecd Who purchase if certain
pre-established condition is presented, in this case if the estlealex takes a value in a given
interval otherwise the buyer does not receive any compensation. Howev@roposed system
relies on multiple insurance bond insurance and the insuredsle#ee choice of which
potential or insurance bonds which are of interest depending arritkeprofile and the price
(or premium) of each bond.

Each bond insurance is completely defined by the following basmeglts: index, coverage
period, reference weather station, timer, single payment, amdysne Typically, an insurance
bond carries the following information: "The buyer of the insurda®l will receive a lump
sum payment if the value of the index that will be experienceaglihie coverage period and
calculated on the basis of information in reference weatlsgation is less
(or greater) then the trigger value, otherwise there is nang@aty The bond price is the
premium. We briefly explain each of these concepts
index

This is central to the insurance parametric or index. The isléxe variable with which it
seeks to capture the source of risk to be insured. For examye ifvant to ensure is the risk
of low crop vyields due to precipitation (rain) inadequate indicesldc be used 10:
Total mm of rainfall in mm (millimeters)
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Average daily rainfall in mm

Maximum daily rainfall in mm, etc. inter alia

The index finally selected must meet three basic chairstoter
1) must be publicly observable and verifiable.

2) Must be independent.

3) You must maximize your association or correlation with the ceouof risk.
The trigger (trigger)

It is the index value "triggers" payment or compensation tchtdh@er of the bond insurance
(insured), also called "threshold". Payments are defined e#theve or below the trigger:
The bond insurance provides a payment to the insured if the d:ntahge is greater than the
rate for the shutter, otherwise no payment is made. The chagantopayment is equal to the
probability that the rate is higher or lower (depending on how ybthsebond) to the trigger.
This probability can be approximated with historical weather ormétion
The coverage period

The bond insurance should be defined for a specific period of coverayehed it is said that
the bond issue an insurance paymerit if the index registetedhar or lower value to the
trigger must specify over what pericd. If the index is for exantipé accumulated mm of rain
must be explained the day begins and ends to accumulate mmn.oflfréhe index is for
example the maximum daily rainfall mm should be said forpdvéod covered, from the tenth
day to day .

In the case of farming risks change according to the stage af ‘fime culture is located. Thus
while in the seed stage may be the greatest risk exeessn accumulated in the step of
harvesting may be excessive rainfall in short periods of tiFherefore it is advisable to offer
insurance bonds for different periods of coverage and possibly wigratitfindices. It will be
the producer who  decides that want to ensure period or periods.
Reference Weather Station

Insurance bonds provide a fixed payment to the insured only ihdes: itakes a value defined
above or below the trigger, according to the definition, and during akerage pericd.
However to calculate the specific value taken by the index sastwhat informaticn to use to

make this calculation. Normally the information comes from ather station where an
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independent insurer and the insured entity makes measuremenisaticcivariables. You
must specify what is and the location of this weather stagberence. Those producers who
are far from this weather station not interested in insurdwels whose payments rest on
their agriculturel lands distant climatic measurements \iewed. Typically considered "far"

to greater than 20 Kms4 distance, this distance however istsom#iat should be studied for

the case of the area in which to work.
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GLOSSARY

ARGISOLES are Argisoles Leachate Saturated Soils that meet oneedbltbwing: lack of
an albic horizon. They have an albic horizon (a subsurface horizaghiscdlored which have
been removed frorn the clay and free iron oxides, or in which theokme> been segregated
to the extent that the color of the horizon is determined by tlee oblthe particles Sandy and
coatings that these particles. discontinuous silt. Present contiralioigshorizon less than 3
cm thick

ASTER Advanced Spaceborne Thermal Emission and Reflection Radiometer

AVHRR Advance very high Resolution Radiometer

BENCHMARK In computing refers to technigues used to measure the parfoenof a
system cr component thereof.

IDB Inter-American Development Bank

BRUNOSOLES are dark soils with high organic matter content and generakgium
textured, at least in the surface horizons

BSE Bank State Insurance

CONAE National Commission on Space Activities

COMSA Agricultural insurance Committee (Chile)

COORDINATES Coordinates are a reference system that uses both angularnatesdi
latitude (North and South) and longitude (East and Wesr) and usecttmitet the sicle of the
Earth's surface (or in general of a circle or a spheroid

CORFO Development Corporation Production

CPR Insurance Certificate Product

DRYLAND Arable land that has irrigation, receives only rainwater

EGM Georeferenced Sampling Station

ELLIPSOID An ellipsoid is a closed curved surface whose three prinoigabgonal sections
are elliptical, 1ie are caused by planes containing two Cartesiaxes.
ENSO El Nifiac Southern Oscillation

RUNOFF hydrology geological term that refers to the sheet of wlieting over the surface
in a drainage basin, that is the height in millimeters of rainrvdr@ned and extended

FOGASA Guarantee Fund for Agricultural Insurance field and
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FONEDA National Fund for Disaster Mitigation Emergency Agricultural

FRFG Fund for Reconstruction and Development of the Farm

GENOTYPE Genotype refers to the genetic information possessed by a artcganism,
in DNA form

GLEY HUMIC The gley is a ground to which the presence of ferrous iron cdrder
characteristic greenish-gray color. Your horizon is humic (mctumus), very porous. The
iron precipitates as sedimeznt below in the layer where thedéfleictuating groundwater
GPS Global Positioning System

IFPRI International Food Policy Research Institute

IGN National Geographic Institute

INTA National Institute of Agricultural Technology

LANDSAT series cf satellites built and launched into orbit by EE. UU.high-resolution
observation of the Earth's surface

LATITUDE The latitude is the angular distance from the equator (the EQuashat a given
poi

LENGTH Length is the physical quantity which determines the disteéhegjs, the amount of
space between two pointsnt on Earth, measured along the meridian on whichtielpoated
MAGYP Ministry of Agriculture, Livestock and Fisheries

MINCETUR Ministry of Foreign Trade and Tourism

MGAP Ministry of Livestock, Agriculture and Fisheries of Uruguay

NOA Nacional Oceanic Atmosfheric Administration

ORA Office of Agricultural Risk

PHENOLOGY science that studies the relationship between climatic faetodscycles of
living things

PLANOSOLS Planosol The term derives from the Latin word "planus" meatshilating at
their presence in shallow, seasorally flooded areas. Theyharacterized by a gradient
abruptly overlying eluvial horizon over a dense subsaoil.

POES Polar orbiting Operacional Environmental Satellites

PSR Grant Program for Rural Insurance Premium

PROAGRO  Guarantee Program for Agriculture and Livestock
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RUNOFF hydrology geological term that refers to the sheet of whieing over the surface
in a drainage basin, that is the height in millimeters of rainrvgrgned and extended

SIIA Integrated Information System

SVS Securities and Insurance Superintendency

UF is a unit of account used in Chile, indexed according to inflation.

UTM Universal Transverse Mercator

TRMM Tropical Rainfall Measuring Mission

VBP Gross Value of Production

VERTISOLS that soil is generally black, where there is a high conténéxpansive clay

known as montmorillonite that forms deep cracks in dry seascns, or years.
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CONCLUSION

Nothing is specifically human as the ability to create thiaggl making use of natural
elements, external forces and the action itself. EEvery human adseatery act has to take its
share of risk, sometimes high. From the outset insurance hamdexssociated with the risk, it
is a mechanism to reduce risk without limiting the capaatyrdertake the economic and
business development. In this analysis, we developed a researsh Agricultural Insurance
against food demand in the Mercosur region.

A study by the United Nations, entitled "Wordl Population Prospe@&stimates that world
population will reach 9,600 million in 2050, with a real population @siph, particularly in
the most vulnerable regicns of the werld. This is not a minor, litrequire an increase in
primary production driven by the growing demand for food. The othgomyplayer in this
global scenario, is the climate that is proving to rapidly chaagd adapt requires just as
quickly.

In the case of agriculture, mainstay of the economy in the cesndfi Mercosur, you must
resort to more methodologies and techniques to continue waorking depitencertainty that
lies ahead.

It is here in this context that the Crop Insurance is revealadlmsic input for the producer, as
it is & risk transfer tool, which allows you to protect pecehility in economic terms against
the various contingencies that may threaten them. Each yearstmance industry intended for
livestock farming, large sums of money to provide support for peyduto an incident and
allow the continuity of their business, benefit the entire vahan; with all that means in
terms to ensure the production of food for the inhabitants of each gountr
Our premise in this paper, was to glimpse what would be the preveneasures that should
be implemented by the agricultural producer anc the demand for food. We biiid thesis of
Olivier de Schutter, a Belgien jurist and special UN rapporte the right to focd, which in
2011 presented a report which states that it rnust change alire@ine old recipes are not
valid today, because so far the policies supporting agriculture auerex]! towards industrial
agriculture. Today it is necessary to direct them towards eglag’ in as many places as
possible. This last method is to combine trees and crops as aycfmumded on partnership
and biodiversity system.
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In our study, early warning systerns are analyzed, geograpéundarcls for the integration of
spatial data that allow geographic information is integratethe processes of agricultural risk
analysis and transform it into digital geodatabases, along wiagrgehic coordinate systems
allow ensure the integration of spatial data from different cgsuand their compatibility with
data generated by other institutions nationally and internationally.

Moreover, the sensor system and monitoring networks allow obtaining knowdédige area
inventory of natural resources anc other areas affected by ¢hEments.
The course and intensity of weather phenomena in the region of Menmtasisfiesta through
ENSO - El Niflo Southern Oscillation causing alterations inntivenal patterns of oceanic and
atmospheric variables, associated with an increase or deanethse surface temperature .The
sea sea-level rise in conjunction with winds perpendicular to dhstccan cause surges to
flood and erode coastal areas.

This phenomenon is of extreme importance as a risk factcr fortaliskscause it generates
changes ir climate, El Nifio is associated with droughhe western Pacific, rainfall in the
equatorial coast of South America (especially Colombia, Ecuaddr Reru) , storms and
hurricanes in the central Pacific. In El Nifio conditions, the Ghduld be equal to or greater
than +0.5 degrees Celsius anomaly, while La Nifia conditionsNlBemust be less or equal
to -0.5 degrees Celsius.

Regarding droughts. affect almost every country in South AmeAce usually generated by
long periods (months cr years) with precipitation deficit. Caus@rneeonomic losses and
affect media lives in rural communities, subsistence farmirtgth& same time the extreme
temperatures in the region are due to the climatic diversitysamfth America, seasonal
variations and local effects are partly the cause of extreme tatugs in different areas of the
region. Extremely low temperatures (frast, cold waves) in @bedlareas are those that cause
the greatest impacts on people and their livelihoods. Above 2.500mts dresfrequent and
occur above the 4.500 m along most of the year, events causing s#aerage to the
agricultural sector.

Regarding Earthquake geotectonic location of the Pacific slo@oofh America in the Ring
of Fire Pacific makes this area it is located on one ofathas of greatest release of energy on

the planet, where it is reporied 8C% seismic and volcanic gcwfithe earth. Chile is the
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country within the regicn, with greater seismic activitys BQ00 volcanoes, of which 500 are
active.

The agricultural sector in Latin America is exposed to a taatrisks, as the insurance sector,
Argentina is the relevant market Hail insurence in Latin Acae because its production is
concentrated in grains in a region, the Pampas, particularly exptus this risk, the
development of the product at the time of the marketing and desigongflementary or
additional coverage is the most advanced in the region. Moreover,xpgamstgon of the
agricultural frontier and the development of entrepreneurship agl-vlaiue technology in
other provinces like Salta or Black River, are stimulating demeoderage to private
insurance market in non-traditional arcas. As state intervention éercau, the government of
the Province of Mendoza is leading the way to subsidize 100% ntsuttaail of grape and
fruit growers of the province. Moreover, the role of the Mencloza rgavent is not here, but
is involved in the prevention of hail through active struggle padicipate through the
Directorate General Contingency Mendoza, in research on atmmmsphgsics in the area.
Since the government of the Republic, SAGPyA and Agricultural Ritkice (ORA)
collaborate on the design of specific programs, such as PREBEFRprogram for small
farmers in the NEA. "With respect to the Federal Republic @z} is one of the most
promising in the region, along with the expected opening of the ramserincreasing supply
of bank credit to the agriculture sector sum subsidy premiumshenelxpectaticn that arouses
South American economies from producing raw materials of agrmalilt origin.
Moreover, in the Republic of Chile, multi-risk hedges are in dstegrogress.
The development aims to incorporete new industrial crops and fruithaie whose only
destination is a value-added product through industrialization.

Moreover, in the Republic of Peru, the agricultural sector is yighlnerable to climatic
variations losing over 15 thousand acres in each crop year byiadsdocliimate effects is
observed that every two years the sector faces losses surface peaks

For the management of climate risks, the Ministry of Agricujttmeough the Guarantee Fund
for the Countryside and Agricultural Insurance, Agricultural Insweaneployec Catastrophic.
This insurance is a private public initiative, funded 100% by theviter government, which
seeks to protect the poorest farmers in the country through annoswgeheme that allows to
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address damage caused by catastrophic events, primarily siralee of resource-poor farmers.
At the same time, have been entered into agreements with tideataorganizations for the
development of agricultural insurance scheme originally intended toiswrxe farmers
In regard to the Oriental Republic of Uruguay, began to developrikeinmore competitive by
the emergence of new players in this field in recent years.

Most insurance expansion occurred in the "commercial" farrohgereals anc oilseeds,
especially in crops mostly for export. In recent years thasebeen considerably increasing
the% penetration (secured arza / harvested area) althouglstimergolicy that promotes safe
these crops. The high level of penetration is due in part to éheaml of exporters that
producers have insurance and secondly, to improve the supply of coverages of number
of risks covered and flexibility of conditions in contracts giverreasing competition between
companies.

Most nominees are hecdge risks covered risks: hail, wind, fick ¢d floor harvesting,
replanting, among others. The return type of insurance has not spneatl further

contemplates the risk of drought and water excess in some insibaocaese yield historical
information is needed by producer, not always available.
Moreover, a project specific Indices Insurance sponsored oy teeAnterican Development

Bank (IDB) and the technical assistarice of the International Rty Research Institute
(IFPRI) was presented. The most notable aspects of thetiwdtiare implementing an
innovative methodology (Bond Insurance) allow taking into account the radiepof the

producers and the implementation of a pilot project which will in@lemented hedges

designed!.

These reflections on agricultural insurance in different countriiethe Mercosur region, allow
us to facilitate a thorough analysis of the alternatives thatagricultural producer and the
demand for food. The primary agricultural sector will remagnfaod producer, agrofuels and
agrotextiles because the life of man on earth requires. fite ane time, customs and public
policies determine the allocation of land to one activity or laotall of them essential.
In conclusion, the agricultural sector of the Mercosur region,te&io$ubjected to conditions

that threaten variability on expected production of food, which i imha context influenced
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by climate changz have tools to assess and manage riskltage, it is essential and necessary
not only to safeguard food security, but also to ensure economisanial sustainability of

agricultural producers in the region.
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