CLIMATE CHANGE AND AGRICULTURE INSURANCE

Rossana Bril – Felipe F. Aguirre (*)
1. CLIMATE CHANGE

1.1. Introduction – International Year of Forests. Reasons Why It Is Commemorated. Importance of Forests.

The United Nations (UN) General Assembly declared 2011 as the International Year of Forests being aware that these ecosystems and their sustainable management make a significant contribution to development, poverty eradication, and the achievement of the Millennium Development Goals. This is the second time forests have their International Year, since in 1985 the UN Food and Agriculture Organization (FAO) Council asked its Member States to be aware of the need for protecting them. The United Nations’ goal is to raise awareness on how essential forests are for the planet’s sustainability due to the economic, socio-cultural and environmental benefits they provide. “Forests for people” aims at highlighting the crucial role of human beings in protecting forests, home for 300 million people in the world.


1.2. Why do we need to protect the forests? 

Ten thousand years ago, forests covered between 80% and 90% of the Earth surface. Because of men's intervention throughout the centuries, forests have been diminishing and today what is left only covers 25% to 35% of the planet’s entire land surface. 

1.3. What is a forest?

A forest is an area with high density of trees. There are many definitions for forests. These plant communities cover large areas of the planet and function as habitats for animals, hydrologic flow modulators, and soil conservers, constituting one of the most important aspects of the biosphere. Forests sometimes contain many tree species only within a small area (as in tropical rain and temperate deciduous forests), or relatively few species over large areas (e.g. taiga and arid montane coniferous forests). Forests are often home to many animal and plant species, and biomass per unit area is high as compared to other vegetation communities. Much of this biomass occurs below ground in the root systems and as partially decomposed plant detritus. Forests are much more than mere wood suppliers —a forest is a vast ecosystem that is home to different sub-ecosystems. Forests are the utmost expression of biodiversity. They are the main natural oxygen producers, habitat for a huge variety of flora and fauna, and also human beings that live in and on the forest. Jungles, grasslands, woodlands, wetlands, and groups of trees, they are all forests. That is why sometimes they are classified as tropical and non-tropical forests. 

1.4. What is the forests’ function?
Forests absorb the atmosphere carbon dioxide and give oxygen back. This function is fulfilled during the photosynthesis process. They are also water regulators. Thanks to this, aquifers are not overcharged. Rivers do not overflow. In fact, we can point out that when it rains, drops of water fall over the surface of the trees’ and plants’ leaves that make up the vegetation cover. Water drips to the ground slowly, thus not eroding it; we have to bear in mind that the soil is fragile and if there is no vegetation on it, it is easily degraded. Water seeps in and keeps the earth in check. Through this process, sediments are not dragged, thus preventing flood risks. That is why when a forest is cut down, sooner or later, it results in floods. The earth turns into mud, mud into slurry, and that slurry then sweeps away everything in its path, as a landslide. Floods are a direct consequence of felling forests, which then could not fulfill their function. 

1.4.1. Impacts of Deforestation – Global Impacts 

Forests have really important climatic functions, and their disappearance affects humanity as a whole. On the one hand, the forests’ enormous vegetation mass helps regulate the global climate, regarding both rains, and temperature and wind regime. On the other hand, they make up a huge carbon reservoir, and thus, eliminating them contributes to aggravating the greenhouse effect (caused mainly by the use of fossil fuels). When they are burnt or cut down, the carbon that had been stored up for centuries in the forests is incorporated to the atmosphere, increasing its level of carbon concentration, thus aggravating the greenhouse effect. 

1.5. Direct and Underlying Causes of Forests Disappearance

The causes of this destructive process are many and they vary depending on the countries and regions. There are direct and underlying causes. Some of the main causes are: replacement of forests by activities such as agriculture, cattle-raising, tree plantations, etc., logging, mining and oil exploitation, and the construction of hydroelectric dams (which flood large forest areas). In fact, overexploitation and illegal felling, conversion to agriculture and cattle-raising lands, wood gathering, mining and oil exploitation, and dams and roads construction are some of the causes of the loss of forests. Forests transformation, exploitation and degradation go on unsustainable paths that will become irreversible in the medium term. In the last decades, the deforestation rate has continued to be high, which is why the forest surface decrease is still brutal, and this, together with constant forest degradation everywhere, has forest biodiversity on the rack. Deforestation is one of the activities that release the highest levels of greenhouse gas (GHG). According to official data, 20% of global annual pollution and greenhouse gas emissions come from deforestation. Global warming and climate change impact on agriculture is quite significant. Cultivable and non-cultivable areas are modified, fishing and cattle-raising is affected, etc. Paradoxically, in many cases, forests are cut down to make cultivation and cattle-raising areas, which are then affected by climate change and global warming. That is why we have chosen to start with the importance of protecting forests, since agriculture also depends on them, and so does agricultural risk.

1.6. What is climate? 

“It is the meteorological phenomena that characterize the atmosphere mean state in a given region of the Earth surface. In order to define a place’s climate, the same elements used to define weather are considered: temperature, pressure, rains, etc. (…).” Climate results from the link between the atmosphere (air), the oceans, the ice layers (cryosphere), the living organisms connected to the biosphere, and the soil, sediments and rocks (geosphere).

1.7. What is climate change? 

Climate change is climate modification as compared to the climate history at a global or regional scale. Such changes are produced at very different time scales and on all climatic parameters: temperature, rains, cloudiness, etc. In theory, they are due to both natural (Crowley and North, 1988) and anthropogenic causes (Oreskes, 2004). The United Nations Framework Convention on Climate Change uses the term “climatic change” only to refer to human causes: “climate change” is understood as “a change in climate directly and indirectly attributed to human activity that alters the world’s atmosphere composition and that is added to the natural climate variability observed during comparable time periods.” As it is constantly produced by natural causes, it is also called natural climate variability. In some cases, to refer to human origin change, the expression that is also used is anthropogenic climate change. In order to illustrate such changes, one only has to observe how temperature has changed in Argentina, what has happened to glaciers, how hurricanes have recently increased both in Mexico as in the United States, the recent catastrophe in Japan, Chile, Haiti, the disappearance of entire peoples in Latin American countries due to woodland landslides, caused by slurry produced by rains, the extremely low temperatures in Europe, etc. The Intergovernmental Panel on Climate Change (IPCC) informed that the mean temperature has increased by 0.76 Cº since 1850. As GHG increases, temperature rises. The greenhouse effect is boosted by increased concentrations of GHG and thus produces the phenomenon known as global warming. Climate Change. According to IPCC projections, climate change will follow an upward trend if greenhouse effect gas emissions continue. Temperature is expected to rise between 1.8 ºC and 4.0 ºC by the end of the 21st century. It is necessary to reduce 70% of greenhouse effect gas emissions because if emissions stop, global warming will continue due to previous gas emissions. Climate change is already underway, so it is necessary to start working urgently on this reduction task. In 2001, the IPCC, under the United Nations, published a report in which they recognized that the action of human beings on the Earth climate change was substantial, and global warming was no longer mere speculation. Climate change has a direct effect on the countries’ economy, and agriculture is one of the main victims of global warming adverse effects, which has a direct impact on transferring this risk to the insurance market. 

1.8. Greenhouse Effect and Global Warming.

The greenhouse effect is a notion that implies considering the planet as a natural greenhouse. Certain gases, especially carbon dioxide, act on the atmosphere in such a way that they create a “barrier” that keeps the Earth surface hot. Sun rays go through the atmosphere and are absorbed by the Earth surface, which becomes warmer; but during the night, this energy is sent back to space. Nowadays, due to the aforementioned barrier, sun rays reach the surface, but cannot get out, because this barrier acts as the greenhouse glass. So, the heat is trapped, which causes the planet’s warming and the constant temperature changes. 

1.9. Consequences of Climate Change

Nowadays, climate change causes 300,000 people deaths a year. Different reasons contribute to this, including floods, which affect human lives, material and economic losses, especially in low income sectors. Droughts are caused by heat waves and diminished rains. We have known some of the consequences, including reduced agricultural production, which affects particularly the regions in developing countries. Lack of potable water contributes to the onset of diseases that sweep away the poorest and least favored peoples. Forest fires that break out naturally due to high temperatures and droughts seriously damage the environment, as noted in the introduction. Nowadays, it is known that material losses and people affected by the climate change and environmental problems in developing countries exceed those in more developed countries. In turn, a significant part of the latter countries have been working on and investing in achieving a truly sustainable development. Although the more developed countries have been working for several years to get ready for the climate change consequences and assigning resources, the problem with environmental damage is that it does not respect borders nor does it stop before those who made investments. Consequences reach every corner of the planet; it will be difficult to stop the environmental refugees, the migrating of entire cities from countries that have been affected by climate change. In this respect, as well as it is not possible to divide neither the socialized environmental damage nor the impact of its consequences within a given country, it is not possible to divide the planet either. Everything is interlinked and interrelated. And what is detrimental to some will inevitably have an impact on the other in some way. The isolated measures that countries may adopt independently do not free them from the consequences that the negative environmental impacts may have on other continents.

1.10. Purpose of Insurance

Insurance is the utmost environmental management instrument. As such it is capable of directing behaviors on the basis of the amounts of the premiums and coverage conditions. Through and by means of insurance, it is possible to promote the implementation of the rationalization of industry and the use of clean technologies. In each country, insurance should work jointly with government agencies and non-profit non-governmental organizations in order to encourage sustainable economies. There are solutions available, including, but not limited to, renewable energy, clean production, fair trading, organic agriculture, RRR implementation (Reduce, Reuse, Recycle), measuring carbon footprint, building systems based on water reuse, energy saving, which are some examples on the way to sustainability. Nowadays there is no doubt that clean technologies are the new economy and they must be supported by the insurance market, as a financial instrument encouraging preventive behavior. 

1.11. Climate Change and Agriculture

Climate change and agriculture are interrelated processes, both of which take place on a global scale.[1] Global warming is projected to have significant impacts on conditions affecting agriculture, including temperature, carbon dioxide, glacial run-off, precipitation and the interaction of these elements.[2] These conditions determine the carrying capacity of the biosphere to produce enough food for the human population and domesticated animals. The overall effect of climate change on agriculture will depend, generally, on the balance of these effects. Assessment of the effects of global climate changes on agriculture might help to properly anticipate and adapt farming to maximize agricultural production. At the same time, agriculture has been proven to produce significant effects on climate change, primarily through the production and release of greenhouse gases such as carbon dioxide, methane, and nitrous oxide, but also by altering the Earth's land cover, which can change its ability to absorb or reflect heat and light, thus contributing to radiative forcing. Land use change such as deforestation and desertification, together with use of fossil fuels, are the major anthropogenic sources of carbon dioxide. Agriculture itself is the major contributor to increasing methane and nitrous oxide concentrations in earth’s atmosphere. On the other hand, the soil is the utmost natural resource, which is renewable and recoverable, with particular characteristics depending on the place where it is located on the Earth, having its own times and processes. Food is essential for the survival of human beings, the same as water (another natural resource) and therefore, it is not very difficult to understand the need and importance of protecting that soil. Agriculture depends on soil, both for farming and stockbreeding, and it also depends on water and climate. On the other hand, the people’s capacity to produce sufficient food for themselves and for their livestock increasingly depends on climate: temperature, light and water. Short and long-term climate fluctuations –climate variability and climate change- may have extreme impacts on agricultural production and cause drastic reductions in crop yield, which might force farmers to use new agricultural practices in response to modified conditions. “Nearly one third of global warming and climate change is due to agriculture. In general, approximately 25% of the main gas produced by the greenhouse effect, carbon dioxide, derives from agriculture, mainly from deforestation and biomass burning. Domestic ruminants, forest fire, rice crops in wetlands and waste products produce most of the methane existing in the atmosphere and, in turn, conventional farming and the use of fertilizers generate 70% of nitrous oxides”.
According to a FAO report, long term climatic change, particularly the global warming, could affect agriculture in many ways, all of them risky for the food security of the most vulnerable people in the world. Global warming might also have some positive effects on farmers. The increase in carbon dioxide has fertilizing effects on many crops, which increases the growth rates and the efficiency in water use. But experts point out that the numerous questions this possible outlook raises outweigh its potential benefits. The natural variability of rains, temperature and other weather conditions is the main factor that explains the variability in agricultural production, which in turn constitutes one of the main factors of the lack of food security. Climate extremes —violent and infrequent events such as floods, drought and storms — though they are more spectacular, they have a more modest effect on the entire agricultural production than climate's chronic deficiencies. Both climate variability and its extremes can increase the global warming consequences. As regards food production, according to FAO, the countries’ capacity to produce enough food for their own consumption and their cattle's has a strong dependence on climate. Climate changes may have extreme repercussions on agricultural production and make the crop yield diminish drastically. However, Northern hemisphere —cold weather—countries will be benefited from a temperature rise of up to three degrees centigrade, which will make their agricultural production grow, and bring down their energy cost during winter. A temperature rise in the driest soils may cause the loss of up to one third of the cultivable lands in tropical and subtropical regions where “crops are already at their maximum heat tolerance,” according to IPCC.

2. AGRICULTURE INSURANCE
The general scenario of current climate changes makes us try something similar with agriculture insurance in order to rescue important aspects regarding the subject in question. This involves going into detail about the multiple underlying aspects of this class of insurance, the risk of which may be exposed to climate changes. Due to the larger scope of application of agriculture insurance in Argentina, that is where the following analysis will be focused. This is notwithstanding the fact that livestock insurance, despite its natural differences, may end up having problems common to both, including problems resulting from climate changes. Any reference to the Argentine Insurance Law No. 17418 (1967) is solely aimed at providing only a starting point for the analysis, given that comparative law from other countries offers a wide experience and development on the subject. 

2.1. Agriculture Insurance
Within just a few years (1990/2010), agriculture experimented substantial changes in Argentina. Some of these changes may have certain relevance under the circumstances, such as the price of commodities or the local currency’s parity against other currencies. In addition, apart from climate factors, the agricultural activity has been influenced by other factors both locally and globally. The possibility of tempering or reducing the detrimental consequences of the contingencies which agricultural exploitation is exposed to inures to the benefit of the insured as well as the local and regional economies. Agriculture insurance constitutes one of the instruments that may be used to mitigate damage. 

2.2. Insurance difficulties presented by agricultural activity
Agricultural exploitation risks result from several causes: climate events, biological agents, natural resources, market risks, financial risks, and human factors, to name a few. Insuring these risks offers different degrees of complexity for insurance and reinsurance technique. Hail is an event beyond human intervention. In general, hail affects specific areas, which sometimes can be verified by photographs and satellite images. Hail, due to how it occurs, allows a more accurate causal determination of damage than other nature phenomena. On the other hand, frosts, droughts, illnesses and plagues increasingly offer greater difficulties to the insurance technique and arouse a lower degree of acceptance by reinsurance companies. If the risks insured refer to crop yield, the latter may be influenced by the insured’s behavior if, by any act or omission, the insured operates the farm in such a way that a decrease in production is generated. In turn, the wider the range of insured risks, the more complex will it be to determine the causality of the detrimental event occurred, and the more difficult will it be for the insurance company to satisfactorily face the losses occurred with the premiums collected.
2.3. Reinsurance
The Argentine Reinsurance Institute (Instituto Nacional de Reaseguros, INdeR), which exercised the monopoly of reinsurance in all branches thereof, was dissolved in 1992. Between 1994 and 1995, private reinsurance companies came into play, specialized in agriculture insurance. The spread of multirisk insurance was incorporated to the traditional reinsurance coverage (e.g. hail and fire) for specific coverages, based on the conditions that specialized reinsurance companies were willing to reinsure. 

2.4. Agriculture Insurances in Argentina
Although multirisk insurance has been applied for almost two decades, agriculture insurance continues to be focused on the specific risks within the hail branch, with more limited coverages for certain additional risks.
The agriculture insurance coverages used in Argentina are as follows:
a) Hail insurance: The insurance company indemnifies any damage directly resulting from hail and affecting the plants on the sown land.
b) Hail insurance with supplements: According to each specific area, hail insurance is taken out with additional coverages, such as fire, strong winds, frosts, excessive rains and waterlogging of the soil for harvesting purposes.
c) Multirisk insurance: By means of this modality, still incipient in Argentina, the decrease of crop yield caused by specific climate phenomena is indemnified, such as floods, excessive rains, drought, strong winds, hail and frosts. The insurance company indemnifies the difference resulting from the value of the expected physical production (kilos, quintals), preestablished in the policy, and the value of the production obtained after the harvest.
2.5. Insurance that makes the compensation by the insurance company conditional on the evolution of climate or market indexes.
To date (2011), these types of insurance are not used in Argentina. In order to verify the areas and facilities where crops will be implanted, it is necessary to conduct a prior inspection by means of which the insurance company will be ready to accept the coverage and establish its limits. Upon the occurrence of the loss, the insurance company, by means of the intervention of a Claims Adjuster, must determine whether the event provided for under the insurance contract has actually occurred as well as the extent of the damage to be indemnified by the insurer. However, the verification on a case by case basis of any damage covered by the insurance involves administrative expenses and important disbursements in order to inspect the sown lands. When the insurance company has provided coverage to a specific crop yield per hectare, this yield must be verified at the time of the harvest, so that its calculation is not affected by chance or calculation mistakes. Where insurance is subject to indexes, the origin and amount of the indemnity payable by the insurance company are not determined following the traditional method. The event that gives rise to the monetary obligation in charge of the insurance company and in favor of the insured is the evolution of indexes (e.g. pluviometrical data), according to the terms of the insurance contract, where said indexes or climate events persist for a specific period of time (e.g. any given minimum temperature or level of precipitation). All insured farmers whose facilities are located within the same geographical area and whose coverage is governed by the same index or parameter shall be in the same position. Indexes are of different nature. They may consist of meteorological parameters, mainly based on weather derivatives, or on agricultural products’ market prices. One of the advantages offered by insurance based on indexes is, precisely, the possibility of considerably reducing administrative expenses as well as the costs related to the proof of damage and claim adjustment, which otherwise would have to be incurred. The preparation of solid history records regarding losses classified by agricultural areas or regions, consolidated by the passing of the years, allows for the availability of reliable parameters or indexes. This modality has been considered highly adequate in order to guarantee the consequences of phenomena difficult to evaluate, but that have a high positive correlation with easily quantifiable indexes or parameters. It has also been observed that insurance based on indexes may be adequate for climate events affecting large areas (e.g. rains, droughts). However, this modality is not adequate for events which, due to their characteristics, have impacts on limited soil areas, such as hail.
2.6. Comparative Law Governmental policies, Agricultural Risks and Insurance
In 2004, agriculture insurance in 15 European countries has been summarized as follows: 

a) Germany, Belgium, Denmark, Finland, Ireland, Netherlands, United Kingdom and Sweden:  Private system of agriculture insurances, without governmental support, where the basic coverage includes hail and fire, with the possibility of supplementary coverages.
b) Austria, Spain (with wide coverages), France, Italy, Luxemburg and Portugal (with State reinsurance): Private-public mixed insurance system, with subsidies from the State for the payment of premiums.
c) Greece: Mandatory insurance system supplemented by a private system. The insurance company is state-owned, with a monopoly scheme, and agricultural productions are insured against all-risks.
In the U.S.A., the government has had a high interference in agriculture insurance, by means of the Federal Crop Insurance Program. This program is operated by a federal government corporation which depends on the Department of Agriculture, and includes the participation of mutual organizations. The program provides the insured with important subsidies for the payment of premiums.  Insurance policies are multirisk, with a wide range of coverages. In addition, the program makes reinsurance available to insurance companies. The insurance under the Federal Crop Insurance Program, without losing its optional or voluntary nature, is connected with financing transactions by means of official agricultural loan institutions and taking out such insurance is necessary a loan to be granted.
For almost all Latin-American countries and for other countries with similar characteristics of economic development, it would be extremely difficult to have subsidies similar to those granted by the U.S. government for agricultural exploitations. These subsidies are very important both in monetary terms as in relation to the proportion of the premium paid by the government. However, as stated by Halperin, Argentina as well as other countries can take advantage of the experience of the U.S.A. –and Spain and other countries of the European Union– regarding agriculture insurance.
2.7. The insurance contract as an instrument that facilitates the obtaining of financing
Not only does agriculture insurance mitigate the unfavorable consequences of the activity's own risks, but it also provides greater stability to the agricultural exploitation and, in particular, to its cash flow. Small and medium sized enterprises have reduced access to financial resources. The obtaining of insurance, in turn, facilitates the obtaining of financing, generally from banks, by means of the creation of a lien. Upon the occurrence of the event provided for under the policy, lienholders shall collect their claims out of the indemnification in charge of the insurance company. 

2.8. Subsidies, Agriculture Insurance and the World Trade Organization
For those countries that are exporters of raw materials, it should be noted that the provisions of the World Trade Organization (WTO) do not prohibit governmental support to farmers, provided it consists of a subsidy for the payment of insurance premiums. This subsidy modality is widely used in some countries of the European Union and Canada, Cyprus, India, Japan, Philippines and the United States.
3. CLIMATE CHANGE AND AGRICULTURE INSURANCE- FINAL CONSIDERATIONS
• Natural climate variations have been detected since men keep historical records. 

• The matter in question is the climate change caused by human activity.
• This change is due to different causes, among which, global warning is a very important one.
• Global warming is caused by anthropic actions, such as: burning of fossil fuels, mining and carbide exploitation, deforestation and indiscriminate felling of forests. 

• One of the causes that have increased forest felling is the need to increase the areas allocated to agricultural activities. Unfortunately, the reduction of wooded areas is, at the same time, the main cause for the acceleration of climate changes, which, in turn, adversely affects the agricultural activity.
• The negative consequences of climate change are many and there are a variety of them, but the following should be highlighted: material losses and people affected in developing countries, which exceed those losses suffered by more developed countries.
• Some developed countries have implemented policies and investments in order to achieve sustainable development. However, it is worth mentioning that the environmental damage and its harmful consequences globally affect the entire humanity. How could the more developed countries avoid the migration of unfortunate populations coming from areas affected by poverty caused by climate change? As well as it is not possible to divide neither the socialized environmental damage nor the impact of its consequences within a given country, it is not possible to divide the planet into closed compartments either. 

• Agriculture insurance permits to reduce the consequences of the risks arising out of an activity that highly depends on climate changes. 

• Insurance is a powerful tool that facilitates the obtaining of financing. 

• Agriculture insurance technically depends on the reliability of statistics and actuarial calculations. In the event of material climate changes, the actuarial bases would be on crisis, and this will make the insurance companies’ activity even more unpredictable. • Climate changes may substantially affect the fertility of soils where agricultural activity is carried out. In its fullest expression, they can lead to destroying fertility and also to ceasing human activity in the affected areas. That would lead to a non-insurance situation because men will not be interested in producing in the affected areas. In turn, these environmental consequences will be impossible or very difficult to mitigate by another type of insurance, such as environmental insurance. 

• The destruction of soil fertility –depending on its magnitude– may turn into environmental damage, referred to by Argentine law as “collective damage” and where the community is the “aggrieved third party.” In Argentina, collective environmental risks require the obtaining of mandatory environmental insurance, aimed at restoring the damaged environment. To restore the damaged environment means to turn things back to their previous status. 

• An approach poorly committed to effective environmental solutions may lead to believe that insurance, merely because of being mandatory, may solve situations as complex as environmental damage and, therefore, its multiple consequences, including the damage caused to the agricultural activity as a result of climate change.  

As noted above, according to the United Nations, “climate change” is “a change in climate directly or indirectly attributed to human activity that alters the world’s atmosphere composition and that is added to the natural climate variability observed during comparable time periods.” Would it be possible to provide insurance against the harmful consequences that climate change produced by human activity could cause to agricultural exploitations?  

The insurance activity, grounded on scientific and technical basis, must be necessarily based on loss experience and statistics which allow determining, on a probability basis, the frequency and severity of the damage which is intended to be remedied. Unfortunately, with regard to climate change caused by human action, this kind of statistics is not available. Therefore, the possibility of insuring the climate change itself, including all its different manifestations in the agricultural risk, faces challenges that are difficult to solve, at least in the short and medium term. 

(*) Summary of a paper presented in CILA PARAGUAY – April 2011.
