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Abstract 

This project will focus on farmers in Ghana, with applications to other developing 

countries. The end result of this project is to provide famers with greater access to private 

capital, through enhanced risk management tools, especially new insurance products. This 

project will provide the foundation for the development of a weather-indexed insurance financial 

product. To date similar products have focused on drought exposures because of the obvious 

humanitarian need. However, effective insurance requires pooling of diverse less correlated 

risks. Although Ghana has some potential for drought risk, the more pressing need is for weather 

risk related to too much rain, and flooding. 

The development of a weather-indexed product in Ghana would promote capital 

investment in weather indexed insurance products, not only in Ghana, but potentially in drought 

prone regions by enabling African-centric underwriters to diversify their portfolio of African 

weather risk geographically and by exposure type. The development of such a product would 

promote private capital to help not only farmers in Ghana, but potentially other farmers who are 

in drought prone regions as well. 
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1.1 Introduction 

              Agriculture is Ghana's most important economic sector, employing more than half the 

population on a formal and informal basis and accounting for almost half of GDP and export 

earnings. The country produces a variety of crops in various climatic zones which range from dry 

savanna to wet forest and which run in east west bands across the country. Agricultural crops, 

including yams, grains, cocoa, oil palms, kola nuts, and timber, form the base of Ghana's 

economy. 

            Ghana’s stable government, yet vulnerable agricultural economy makes it a good country 

for a weather-indexed insurance product. A more stable agricultural economy would help 

Ghana’s neighboring countries, as well as African countries in other regions that may currently 

be less attractive to foreign private capital. (Collier 2007). Ghana is a country that is politically 

stable, has good data, and favorable regulation.  

Ghana has experienced two decades of sound and persistent growth and belongs to a group of 

very few African countries with a record of positive per capita GDP growth over the entire 

period of the last 20 or more years. Ghana is also bound to become the first Sub-Saharan African 

country to achieve the first Millennium Goal (MDG1) of halving poverty and hunger before the 

targeted year of 2015. On the other hand, Ghana is still an agriculture-based economy; 

agriculture accounts for 40 percent of GDP and three quarters of export earnings, and employs 

55 percent of the labor force. The country’s recent development process is characterized by 

balanced growth at the aggregate economic level, with agriculture continuing to form the 

backbone of the economy (McKay and Aryeetey, 2004). Agricultural growth in Ghana has 
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been more rapid than growth in the non-agricultural sectors in recent years, expanding by an 

average annual rate of 5.5 percent, compared to 5.2 percent for the economy as a whole (Bogetic 

et al., 2007). However, it may be difficult for the country to sustain and accelerate this growth. 

First, some indicators suggest that the past agricultural growth has primarily been driven by 

extensive forces (e.g. land expansion) rather than increases in productivity.  Secondly, Ghana’s 

export structure has not changed over time, and still depends on traditional exports like gold, 

cocoa and forestry (Breisinger et al., 2008). Third, favorable climatic conditions have contributed 

to recent agricultural growth, meaning that climate variability may impact sustained and 

accelerated growth. Fourth and last, past growth and development has been accompanied by 

increased income inequality and poverty in lagging Northern Ghana (Al Hassan and Diao, 2007). 

              The primary goal of this project is to collect and analyze weather event, crop loss, and 

other health and economic data in Ghana. This information and analysis would be used to 

develop a weather-indexed financial product, that would mitigate agricultural loses. Managing 

this risk can opened to enhancing credit for farming operations. If the risk for default on loans 

can be reduced by insurance of crop loss, then commercial lenders may be more willing to 

provide loans to farmers or agricultural cooperatives. It can also help reduce exposure for risk-

averse farmers and enable them to increase their incomes by taking more reasonable risk. One of 

the crucial outcomes would be to help attract new capital, both local and foreign, to this market, 

by providing more information to both farmers and other purchaser to build demand, and to 

prospective insurers, reinsurers, and other financial institutions. This project would a market for 

crop risk transfer at high quantities by closing the gap between the insurer’s willingness to accept 

and potential purchaser’s willingness to pay for this risk transference. 
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1.2 Literature Review 

           Micro-insurance is insurance that targets only lower-income groups. In this case, lower 

income groups refer to groups that hover around or fall below the poverty line.  This form of 

insurance differs from traditional insurance in the sense that it only targets lower income groups, 

is mainly concentrated in emerging economies (Ahuja and Guha-Khasnobis, 2005; Munich Re, 

2005). It also differs from traditional insurance in terms of the distribution channels it employs to 

target customers. One of the main goals of micro-insurance is to help save low income groups 

from financial ruin in the wake of illness or natural disasters. Micro-insurance is considered to be 

social insurance because it is a unique and interesting means of achieving certain anti-poverty 

social goals (Barbin, Lomboy and Soriano, 2002). However, the sheer quantity of people that 

form a potential customer base is now starting to catch the attention of private insurers, 

especially in emerging economies (Munich Re, 2005). This interest coupled with the social 

issues micro-insurance addresses makes this form of insurance an important topic that should be 

studied in detail.  

             In order for the insurance industry to be sustainable in the long run, there has to be 

indications of economic development. Research indicates that insurance is vital for economic 

development of a country (Hussels, Ward and Zurbregg, 2005; Outreville, 1990).  Research by 

SwissRe further contributes to this theory by pointing out that the fastest growing economies, i.e. 

the economies of India, China and Eastern Europe also have the fastest growing insurance 

industries. This suggests that there may be a link between economic development and insurance. 

If this assumption is true, it would not be difficult to visualize the need for an insurance industry 
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in an emerging economy. However, in many emerging economies, insurance is not an integral 

part of the development process (Hussels, Ward and Zurbruegg, 2005). A high percentage of 

people in these countries live below the poverty line and are not aware of the benefits of 

insurance (Munich Re, 2005). Micro-insurance targets the significant low income groups in a 

country as a way to gain a foothold.  

Studies by Munich Re conducted in 2005 show that of the 4 billion people who live on 

below $1,500 a year, only a small fraction has access to basic financial services. This impedes 

the likelihood of economic development in such low income countries and could result in the 

poor being left behind as the country grows, which would widen the gap between the rich and 

poor. In order to bridge the gap between the rich and poor, and create an economy close to 

developed economies, a strong financial system has to exist, whereby even the lower income 

groups are benefited (Levine, 1997).  that is where micro-insurance could be helpful. In recent 

years, micro-insurance which targets the low income groups, has been introduced on a trial basis 

in underdeveloped economies.  Micro-insurance has been successful in some countries. For 

example, in India, micro-insurance has to be provided by law. According to the Insurance 

Regulatory and Development Authority (IRDA) of India, all insurers operating in Indian territory 

must provide insurance to lower income groups along with a document explaining all benefits 

provided under this policy. This form of insurance is referred to as micro-insurance by the 

IRDA. Under the regulatory guidelines, insurers have to use local agents for distribution of such 

policies. AIG provides life and health insurance to the poor in India. Interestingly, a survey 

conducted by Micro Health Insurance, a nonprofit organization that aims to establish health 

insurance for the poor, indicates that poor households recognize the high costs of health care and 

are willing to pay a higher percentage of their annual income on health insurance. According to a 
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Munich Re report in 2005, this product has been profitable to AIG. In South Africa, insurance to 

cover funeral costs is popular and is a successful products for local insurance companies 

(Cohen,M., McCord,M.J. and Sebstad.J., 2005). In fact, funeral insurance covers 10 million 

adults while banking covers 13 million in South Africa. This example highlights the viability of 

micro-insurance. Since micro-insurance charges low premiums, the profitability of such a 

product lies in the company’s ability to attract a large customer base (Cohen, McCord and 

Sebstad, 2005). But since these are products for lower income people who are not likely to press 

their rights, certain regulations should be put into place to monitor lapse ratios. In South Africa 

for example, the Financial Services Board (FSB) monitors the profits earned from lapses in 

micro-insurance products and ensures that lapse ratios do not go over a certain limit. However 

there is no more information available on the monitoring policies and data used for this purpose.   

 Micro-insurance gets its name from its main distribution channel, i.e, microfinance 

institutions. Microfinance institutions (MFI) are financial institutions that provide loans for low 

income groups. They could be either profit or non-profit organizations that are set up with the 

specific aim of providing small loans to poor people to help them start businesses and help create 

an environment where lower income people earn stable incomes (Churchill, 2002). Since most 

low-income families do not have regular sources of income and due to the high mortality rate in 

many emerging economies, the risk of default on loan payments is high (Barbin, Lomboy and 

Soriano, 2002). Most micro-insurance products offered are in the form of life insurance products. 

An ingenious way of reducing this risk is to incorporate an insurance agreement into the loan 

contract. The insurance agreement (called a credit-life insurance contract) agrees to indemnify 

the MFI in the event of the untimely death of the borrower, or in the case of term life insurance, 
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the MFI is indemnified at the end of the policy period. The premium is worked into the loan 

contract, and since default risk is reduced, the interest payment on the loan also goes down.  

 People living below the poverty level normally cope with risk by either retaining it, by 

creating a risk sharing agreement with the local community, or by obtaining some sort of 

protection from the government (Barbin, E.A., Lomboy,C.L. and Soriano,E.S, 2002). A lot of 

times the money from these informal or government pools are insufficient, leading to financial 

ruin in the wake of a catastrophe. Micro-insurance can break the cycle of poverty by providing 

low income households and businesses with funds after disasters, thereby securing their 

livelihoods and providing the money for reconstruction (Linnerooth-Bayer, Mechler and 

Peppiatt, 2006). Micro-insurance is a huge untapped market that has the potential to be profitable 

and stimulate a demand for insurance in promising economies. 
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1.3 Cost effective distribution channels 

In order for micro-insurance to be profitable, insurance companies have to figure out 

ways to keep costs low. According to Linnerooth-Bayer, Mechler and Peppiatt and Loewe 

(2006), insurance companies achieve this through four delivery models in the case of life, health 

and property insurance. The first is the partner-agent model wherein commercial insurers work 

together with MFIs to develop the product. The MFIs act as agents and use their established 

distribution networks to sell insurance. This method lowers the cost of distribution, thereby 

bringing down the cost of insurance. Another method is the community based model where the 

local communities or the MFIs develop and distribute the product, manage the risk pool and 

absorb the risk. Commercial insurers are not involved here as this is mostly informal or 

government initiatives. These pools, as mentioned before, are usually insufficient.  In the third 

method, called the full service model, the insurer provides full range of insurance services from 

development of product to its distribution. This method is pretty much based on traditional 

insurance methods, the only difference being that this insurance policy is for low income groups. 

The drawback with this model is that it will take time for low income groups to start trusting 

these insurance companies. They generally feel more comfortable dealing with already existing 

local informal insurance pools (Ahuja and Khasnobis, 2005). The fourth method, called the 

provider model, is a model wherein banks and MFIs directly offer or require insurance contracts. 

However, studies done in Philippines and South Africa suggest that the local banks and MFIs do 

not normally have the expertise to underwrite risks. Among all the methods, the partner agent 

model are the most popular, as it provides easy distribution centers for insurers. These MFIs are 

generally well established in the local communities and there is already a level of trust for them 
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in the target customer bases. This makes it easier for insurance companies to sell policies 

(Loewe, 2006).  

 

1.4 Methods of Reducing Costs 

In order to limit the costs during disaster, micro-insurers often use index based schemes 

to offset the high costs associated with claims settling on a case-by-case basis (Ahuja and Guha-

Khasnobis, 2005; Linnerooth-Bayer, Mechler and Peppiatt, 2006). In this scenario, contracts are 

written against physical trigger such as rainfall measured at a regional weather station. The 

insurance is triggered only when rainfall crosses a certain level.  This is similar to a derivative 

based approach wherein the insurance contract is triggered when the index reaches a certain 

level, irrespective of the losses. This model is being considered as an alternative to traditional 

crop micro-insurance, which has failed in many countries mainly due to the high costs associated 

with settling claims on a case-by-case basis. 

The existence of a physical trigger implies that there is basis risk, but moral hazard is 

reduced. Also, transactions are simplified as the claim is a pre-fixed amount per unit of 

protection. This form of insurance is being offered in certain rural communities in Africa and 

India on a trial basis. 
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1.5 Premium Payment Structures and Profitable Policies 

 Low income groups in emerging economies do not normally have steady income streams 

(Cohen, McCord and Sebstad, 2005). So they may not be able to pay premiums on an annual 

basis. Loewe (2006) suggests a flexible payment plan, wherein, customers can pay premiums on 

a monthly, quarterly, semi-annual or annual basis. This system should make micro-insurance a 

more marketable idea to lower income groups. Insurance companies can also attract a higher 

customer base by introducing innovative products such as micro-insurance endowment policies 

for lower income groups, as in the case of AIG. This policy has been introduced in India by AIG 

and has so far been successful, in spite of the fact that premiums under such a micro-insurance 

package are more expensive than regular life micro-insurance policies.  

1.6 Pricing issues and model 

Insurance companies have to be able to price their micro insurance products to reflect 

costs, expenses and losses. Traditionally, micro insurance is not priced actuarially, but on a 

judgment basis by the agents (Barbin, E.A., Lomboy,C.L. and Soriano,E.S., 2002). In traditional 

insurance, case-by-case insurance pricing is very profitable. But in micro-insurance the cost of 

assessing customers on a case by case basis cannot be absorbed into the low premiums charged. 

To increase profitability, insurance companies cannot base policies on a case by case basis for 

micro-insurance products. This requires them to come up with a working model to reflect all  

aspects of the risk they are taking on. Pricing should reflect frequency and severity of losses. 

Since reliable data is not always available for emerging economies, the loss histories of countries 

like India and South Africa could be used as proxies. These countries have profitable micro-

insurance projects and also have loss data readily available for at least ten years. This data is 
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easily available from the insurance regulatory bodies of these countries. Since rural South Africa 

and India are not very developed, these areas can be assumed to resemble new up-and-coming 

economies.  

1.7 Index-based insurance for poor farmers 

          Index-based insurance is an attempt to design schemes that meet the listed features. It 

writes contracts against a specific index that depends on agreed upon variables recorded at 

certain locations, as opposed to individualized contracts that write against an assessed loss at the 

individual farm level. This decoupling from individual damage has several advantages: absence 

of moral hazard because indemnification payment is independent of individual performance; low 

cost because contracts are standardized and not individualized; potentially interesting for private 

insurers; possibly subject to reinsurance on international capital markets. 

         The most common examples of index-based insurance are arrangements triggered by the 

recorded rainfall at a weather station falling below a certain threshold, or, by the price at a local 

market, a port or some other relevant (international) exchange falling below a floor level. In case 

both weather and prices have to be accounted for simultaneously, some more elaborate schedule, 

in fact a function, has to be constructed that can generate indemnification payments under 

various possible price and weather conditions. As indicated, index-based insurance focuses on 

providing cash entitlements. To be effective in this respect it has to overcome the problem of 

possibly high basis risk. Basis risk is the risk that cannot be eliminated through the arrangement. 

It arises because the indemnity payments triggered by the index cannot exactly match the actual 

income shortfalls faced by individual farmers. This basis risk might be particularly large when 

the paymen t predicted by the index underestimates the actual damage (Goodwin and Mahul, 

2004; Barnett et al., 2006). This occurs for three reasons. One is that the index variables (rainfall 
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and prices) are common to all farmers in a region and can, therefore, not address idiosyncratic 

shocks that affect individuals separately. A second reason is that these variables by themselves 

cannot represent all fluctuations of even the collective of farmers in a particular region. A third 

reason is that the indemnification schedule itself may not sufficiently match the income 

variability. This is the aspect we will focus on below. Finally, the arrangement can be costly and 

result in a wide gap between premiums collected and indemnifications paid .When basis risk is 

too high, insurance becomes unattractive to farmers. Basis risk arises since indemnity payments 

triggered by the index cannot exactly match the actual income shocks faced by individual 

farmers. Hence, insurance might loose its attractiveness if basis risk is too high. Aggregation of 

the index over time and space may offset some of the basis risk. Conversely, spatial basis risk is 

less in size for producer associations and agroindustries, relative to individuals due to 

aggregation (Varangis et al. 2002; Glauber 2004). Even if  basis risk is sufficiently low the 

insurance should be affordable. Actuarially fair premium rates, calculated on the basis of the 

frequency distribution and the trigger of the index, imply different rates of protection and the 

combination of the protection offered and individual risk aversion determines willingness to pay. 

                 High levels of covariate risks improve the attractiveness of index-based insurance for 

the insured, but are potentially troublesome to the insurer because of the large imbalances 

between the payments during a crisis and the premium collected in that year. This is particularly 

troublesome in the initial stages of the arrangement when accumulated stocks are still small. The 

insurer may overcome this be diversifying its portfolio, by offsetting its risk position on the 

international re-insurance market or by hedging risks with financial instruments. Skees and 

Barnett (1999) propose the use of bonds and options for that purpose2, while Skees et al. (2005) 

explore the potential of global risk sharing by segmenting and layering weather risks in 
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developing countries. Rainfall insurance contracts constitute an important category of index-

based insurance contracts. They are written against specific rainfall outcomes recorded at a local 

weather station. In a simple form, they offer indemnification once the rainfall in a specific month 

has fallen below a critical level. Of course, the contract must be written before season-specific 

information about the insured risk becomes available. Insurance companies may offset their risk 

exposure on international weather derivatives exchanges. Weather derivatives are essentially 

index-based options, the value of which derives from an underlying index that is determined by 

agreed upon variables measured by an agreed upon third party. 
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