World Food Program – Insurance for Vulnerable Populations in Ethiopia

Assessment of Risk in Ethiopia -- Rainfall Impact on Lives and Livelihoods
Ethiopia is one of the poorest and least developed countries in the world, ranking 169th of 175 countries in the Human Development Index. More than 85% of the population makes their living in the agricultural sector which accounts 39% of Ethiopia’s GDP (2002/2003) and 78% of foreign earnings.  Ethiopia’s agriculture is predominantly rain-fed and more than 95% of its output comes from subsistence and smallholder farmers
.  The staple diet for the majority of Ethiopians is coarse grains including maize, teff, and sorghum.  Average grain production in the country is 8.9 million MT and is prone to recurrent drought.  The Ministry of Agriculture of Ethiopia has indicated that the level of production is too low to feed the whole population even in good rainfall years.  

With 10 percent of the population of 72 million requiring food aid assistance each year, food insecurity is a chronic issue. Emergency responses have been frequent if not constant, accounting for an annual average of 870,000 MT of food aid between 1994 and 2003. In 2003, a record 13 million Ethiopians required emergency assistance as a result of drought and the corresponding failed harvest in 2002.  These emergency responses have saved millions of lives in the short term, but destitution has worsened, people’s assets have eroded and vulnerability has increased.

In 2003, the Government of Ethiopia (GoE), donors, United Nations agencies, and non-governmental organizations launched the New Coalition for Food Security, whose goal is to achieve food security for the 5 to 6 million in Ethiopia who have been categorized as “chronically food-insecure” and significantly improve food security for the additional 10 million people who are vulnerable in the next five years.  To achieve these goals, the organizations are working through the GoE to introduce a productive safety net for 5 to 6 million people starting in January 2005. The safety net is not an emergency activity but an attempt to change the vulnerability and risk profile of the chronically food insecure.  To achieve this goal the main features of the safety net are multi-annual funding, transition towards cash-based programming, scaled-up public/community works, linkages with broader food-security programmes and harmonized budgeting, monitoring and evaluation
.  The Food Security Coordination Bureau (FSCB) has been created, under the Ministry of Agriculture and Rural Development, to coordinate all food-security programming, including the safety net.

With the advent of the productive safety net the GoE has defined a clear distinction between the safety net program and emergency operations. From January 2005 responses to chronic and emergency food shortages will addressed by different channels: the former, essentially a development activity, will be addressed through the productive safety net program coordinated by the FSCB and the latter, a response mechanism to unpredictable humanitarian needs, will be tackled through the Disaster Prevention and Preparedness Commission (DPPC)
.  Accordingly, those households that are not covered by the safety net program, but are still considered in need of Government relief assistance through early warning and annual needs assessments will fall under the emergency program.  When such needs arise, depending on the magnitude, the DPPC could make an appeal for emergency assistance using the well-established traditional appeal-based system.  The three main channels of emergency response in Ethiopia are non-governmental organizations, the United Nations World Food Program and bilateral support (donor/Government), all work and will work in conjunction with the DPPC to delivery food aid and emergency assistance to the identified beneficiaries not included in the productive safety net program.  

While the safety net is attempting to address the food insecure population, World Bank’s Commodity Risk Management Group and the UN World Food Programme are investigating the feasibility of insurance as reliable, timely and cost-effective way of funding emergency operations.   Specifically the aim is to address the more extreme emergency needs situations, for example 2003, as mechanisms to cope and mobilize small or localized emergency operations are already established within the DPPC system, with the availability of the GoE’s strategic grain and cash reserve.  Hence the aim of the feasibility study is to target vulnerable populations who are not food insecure and are not included in the safety net program but are “at risk” to income and asset losses and consumption shocks resulting from the more severe natural disasters.  It is estimated that at least a further 35% of the population is at risk from hunger in the event of an extreme drought such as in 1984.  
Uninsured loss of income and assets caused by natural disasters, primarily droughts, in developing countries threatens the lives and livelihoods of vulnerable populations.  Insurance is a critical requirement for development as uninsured losses lock entire populations in vicious cycles of deepening destitution.  In sub-Saharan Africa about 120 million people are at risk to natural disasters and for these populations, humanitarian aid provides the only insurance that protects their lives and livelihoods.  But humanitarian aid is often too unreliable, unpredictable and often times too untimely to provide an effective insurance function.

Targeting the non-chronically hungry but food insecure or vulnerable populations, an index based weather insurance prototype for Ethiopia has been developed and aims to provide contingency funding for responses to severe and catastrophic drought.  Because lack of rainfall is the dominant, immediate cause of hunger in Ethiopia it is an appropriate proxy for representing economic loss due to drought, as well as a simple, objective basis for index insurance. While the design of this insurance prototype is still a work in progress, the index developed so far, which will be explained in more detail below, gives a rough estimate of projected losses due to drought.  For example a traditional food aid response to a catastrophic drought in today’s prices would be estimated to cost about $1.6 billion
, for all beneficiaries, chronic and non-chronic.  Instead of the traditional funding approaches that rely on appeals to international donors following a drought, the insurance prototype intends to describe how this exposure could be layered with a layer retained by the donors and higher levels of risk transferred to re-insurers and the capital markets.  Such a mechanism will ensure predictable and timely availability of funds in the event of a well-defined rainfall deficit at harvest time.  

Some of the benefits of this type of this insurance based emergency funding include objective payouts, timely delivery, and funding in cash. In the case of the WFP, the insurance approach would allow intervention four months earlier than the traditional appeals based system.  This would allow the provision of resources early to the DPPC and thus the beneficiaries to ensure appropriate consumption smoothing and to avoid distressed sale of assets, which is vital if the intervention is to play an effective and protective role. With the availability of cash, the intervention can also be used to fund activities, other than food aid, that are already established in other parts of the country such as: cash-transfers, food-for-work or cash-for-work schemes.  The timely provision would allow employment generation schemes, for example, to be scheduled during the dry months following the agricultural season and before the “hungry period”, preparing beneficiaries for the next Belg sowing season in March and maximizing the productive aspect of this approach.
Designing a Prototype WFP Insurance Contract for Ethiopia

Rainfall is the predominant indicator for food insecurity in Ethiopia.  Ethiopia’s rain-fed agriculture is entirely dependent on the weather making lack of rainfall one of the most indicative proxies for changes in yields and farm output.  There are two main periods of rain, the Kiremt from June to September and the Belg from February to May. The Kiremt rains are associated with the Meher growing season.  Meher is the main season in most parts of the country and accounts for up to 95% of the national production.  Belg season production is only 5% of national production but these rains are extremely important in more vulnerable areas of the country in addition to being vital to pasture regeneration, water supply and in the planting of long cycle crops, particularly sorghum and maize.   If the Belg rains are low, the yields of long cycle crops will be affected.
  Both the Kiremt and Belg are important in the central and northeastern regions – the most drought prone regions of Ethiopia (Region A)
.  

There rainy seasons are usually not reliable, are relatively short, and even a small deviation in rainfall could cause a complete failure in production, hence both must be considered when designing an effective index for the needs of vulnerable populations there.  The west of the country (Region B) receives only Kiremt rains which are usually reliable and sufficient for sustaining agriculture and the south is mainly a pastoral region (Region C), where most of the agricultural activity is agropastorialism.  The region is unsuitable for sustaining crop production on a reliable basis because of the low rainfall and high interannual variability.  Food security situations usually occur in the central northeastern region of the country (Region A) and hence will be the focus of this study.

By correlating rainfall data with variables that give an indication of the impact of the severity of drought on vulnerable populations, an objective ex-ante emergency relief index can be developed on which an insurance agreement could be written.  This would enable the WFP to transfer the risk from the beneficiaries – who essentially suffer in the event of untimely and insufficient assistance – to the international markets in the event of an extreme drought year where several regions and weredas experience a drought and emergency relief operation costs soar.  
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For the purposes of illustration the following sections outline a very simplified approach to constructing and quantifying such an index.  Work is currently underway to refine and finalize the prototype for the feasibility study.

Identifying Drought Impact on Food Aid Needs.  CRMG has developed a prototype rainfall index using rainfall data from 18 weather stations as recorded by the National Meteorological Service Agency of Ethiopia.  All stations are located in the central-northeastern region of Ethiopia where the Belg and Kiremt rains are important for a successful agriculture growing season but where localized droughts are commonplace and food-security situations prevail.  The weather stations were chosen to give a good geographical representation of this region but also because these stations had 30 years of near-complete rainfall data.  

To design the index, the first step is to associate weredas to the weather stations. For the prototype this is done by associating each weather station to the wereda in which it is located and adjacent weredas near to the weather station’s location.  Often weather stations are found on wereda boarders and up to four or five weredas could be potentially associated with one weather station.  One weather station is not enough to capture the weather of an entire zone and the impacts on populations in the surrounding areas, but, when considering extreme weather such a drought events over the course of a season, it may be enough to capture the general weather conditions in the wereda in which it is located and perhaps surrounding weredas if the microclimate and topography of the greater area is homogeneous. The choice of weredas is also informed by considering the geography of the region where the weather station is located in order to reject weredas with a different geography.  Other social factors could also be considered when selecting the weredas but this simple method is chosen for illustration in the prototype.  Thus using this method 72 weredas are associated with the 18 weather stations throughout the country.

The next step is to determine how the food aid delivery data and beneficiary numbers for the group of identified weredas vary in relation to the rainfall data collected at the weather station.  There are two sources of historical wereda-level data available to CRMG to do this: the WFP’s food aid delivery volumes and the DPPC’s total beneficiary numbers by wereda for 1994-2004.  On average historically the WFP have been responsible for delivering 45% of the DPPC’s overall food aid requirements and for simplicity it is assumed for this analysis that the WFP have been delivering a constant percentage of the DPPC’s total food aid needs to all 72 weredas in the past 11 years.  Although food aid delivery volumes and beneficiary numbers will significantly decrease from 2005 with the implementation of the productive safety net program, the historical data from 1994-2004 provides a good starting point for understanding the interannual variability of food aid needs, rather than the absolute requirements.   The aim of the analysis is to use the historical data to try and understand the causes of the more extreme food security emergencies when beneficiary numbers increase significantly. Assuming a constant WFP percentage in deliveries, food aid volumes are a better indicator than beneficiary numbers as food aid volumes capture both the magnitude (total number of beneficiaries) and the duration of emergency relief operations to the area.  

Because the prototype is considering the general impact of rainfall on beneficiary lives and livelihoods, rather than the impact of deficit rainfall on a specific crop, two very simple and generic rainfall indicators were chosen: 1) Cumulative daily rainfall as measured at the weather station during Belg, February-May, and 2) Cumulative daily rainfall as measured at the weather station during Kiremt, June-September. It is envisaged that such simple indicators may be the best for beneficiaries who have diversified income-generating activities, all of which however are affected by the rainfall.  The aim, therefore, is to establish an index using these two indicators that best captures the interannual variability of food aid volumes. For simplicity we chose a weighted rainfall index defined as the weighted average of the percentage deviation in cumulative Belg and Kiremt rainfall from their long-term average levels, as measured at each weather station.  The weights were chosen such that the correlation between interannal variations in food aid volumes to the associated weredas and the interannal variations in the index are maximized when considering all 18 weather stations.

Using this method the index, I, for a weather station is defined as follows:

I = 0.2 * % Deviation in Cumulative Belg Rainfall from 30-yr Average + 0.8 * % Deviation in Cumulative Kiremt Rainfall from 30-yr Average

The Belg rainfall contributes less to the index than the Kiremt, which makes sense intuitively because the Kiremt rainfall is critical for crop growth and maturity.  Even if sowing is successful due to good Belg rains, Kiremt rains are still necessary to ensure a healthy harvest. The correlation between this index, averaged for all 18 stations and the total food aid volumes that have been delivered to the weredas associated with them is -73% from 1994-2003, i.e. when rainfall is low food aid is high.  However as food is usually only associated to rainfall deficits it is also important to look at how the index performs in poor rainfall years.  Therefore a drought index, Idrought, can be defined for a station as follows:

Idrought = max( 0 , 1 – I )

In this case only below average rainfall years, as defined by the weighted average, contribute to the index.  The correlation between this index, averaged for all 18 stations and the total food aid volumes that have been delivered to the weredas associated with them is 80% from 1994-2003, i.e. now a high index indicating poor rains is associated with high food aid delivery volumes.  As a further cross check, the correlation with DPPC beneficiary numbers in comparison to WFP food aid delivery data, is 71%. These numbers are significant at the 95% confidence interval and show that the simple weighted index defined above is a good indicator of food insecurity, making it possible to define an ex-ante risk management strategy for an entity such as the WFP, who responds and coordinates with the DPPC, on the basis of such an index.  

In terms of the WFP risk, the pertinent indicator is not the index recorded at an individual station but on the average as measured throughout the country or as measured by the 18 weather stations.  The WFP, as the DPPC, can cope with the emergencies associated with localized drought events in one or two weredas but are concerned with the situations in which a widespread drought affects many weredas at the same time.

Quantifying the risk.  Now that the index has been defined, the percentage deviations of rainfall need to be converted into a financial equivalent in order to design an appropriate insurance contract calibrated to the WFP’s needs and objectives of this project.  This can be done by:

1. Determining the target population, and therefore beneficiary numbers, to be covered by the WFP in this initiative;

2. Establishing the compensation required by the WFP per beneficiary per unit deviation in the index, Idrought, in the event of rainfall deficit.

As introduced in the opening section, this feasibility study is looking to compliment to the Ethiopian New Coalition for Food Security’s productive safety net for 5 to 6 million chronically hungry people that begins in January 2005. Although the productive safety net is designed to expand up to 20% for the needs of those beneficiaries in more severe drought years, it is estimated that at least a further 35% of the population is at risk from hunger in the event of a nation-wide drought.  The productive safety net is not designed to address the needs of such an emergency, which must be tackled by an emergency relief operation traditionally following a protracted needs assessment and donor appeal for financial and in-kind support.  The WFP prototype contract looks to provide timely and proportionate response for these people, who in a good year and slightly poor year can get through, but in the event of an extreme drought could fall into poverty. 

There are three ways in which this target vulnerable population can be identified and categorized: through consumption, assets, and income.   There are costs and benefits to using each of these indicators and the CRMG is still exploring which of these is the most relevant way to define the target population.   For simplicity and illustration of the prototype design process we choose that latter, household income, as the key indicator that defines the population to the targeted. The choice of income also reflects the larger vision that timely intervention could also protect livelihoods and help these households maintain their income levels and avoid depleting assets, evading the poverty trap. 

The choice of income as opposed to assets and consumption also dictates the approach that needs to be taken to calibrate the rainfall index into financial units. For the purposes of the prototype, CRMG assumed that target beneficiaries must receive enough either through cash transfers, cash-generating work activities or the equivalent in food or food for work programs, to compensate them for the impact of drought on their expected income.  This relationship between the rainfall index and household income as well as the total number of beneficiaries who fall into the target income bracket, can be established through analysis of several years of data from the Welfare Monitoring
 and the Ethiopia Rural Household
 Surveys (WMS).
This analysis will not be explained here but in summary the following information, based on this analysis of the WMS surveys, was assumed in order to calibrate the rainfall index: the target households for the prototype were households whose annual income falls within the 1500-3000 Birr range and it was estimated that for these households a 1% deviation in the rainfall index corresponds to a 20 Birr reduction in household income.  Furthermore it was assumed that the WFP would continue to be responsible for 45% of the total assistance required by the DPPC appeal.

Structuring the Contract.  Having now identified and calibrated the rainfall index a weather-based insurance strategy can be designed.  In the design of insurance there must also be some level of risk-retention by the beneficiaries.  Because beneficiaries have often already established their own coping and risk sharing strategies in order to withstand small or moderate droughts in their area, a good index will only need to capture more severe events where these established risk coping strategies are no longer effective. 

In this prototype strategy, let us define this retention in terms income and assume these targeted beneficiaries can cope with a 10% deviation in income before requiring food aid or financial support.  In terms of the rainfall index this is equivalent of an index level of 87.5%, i.e. a 12.5% deviation in the rainfall index from average.  A maximum insurance payout per beneficiary household, in the event of a worst-case drought scenario such as 1984, must also be established. Given the aim is to protect household from dropping below the 1500 Birr level and the 10% retention, the maximum payout is set at 1300 Birr.   Therefore an insurance payout required by the WFP, Phh, per household is given as:

Phh = min( max( 0 , 0.875 – I )*20 , 1300 ) Birr

The next step is to define a macro-level index that will capture the WFP’s overall financial exposure to all of the 18 weather stations.  This macro level index, IWFP, is defined as the sum of all household payouts, Phh, multiplied by the number of targeted households in each of the 72 weredas associated with the 18 weather stations.  In other words,

IWFP = ( i = 1, 18 ( 0.45 * Phh * Nhhi )

where Nhhi is the number of households in the 1500-3000 Birr income bracket in the weredas associated with each of the i weather stations, where i = 1, 18.  The correlation to WFP food aid data and DPPC beneficiary numbers is 77% respectively.  The index, IWFP, is shown in Figure 1. It is clear there is significant interannual variability in this index, the extreme drought years 1984, 1987 and more recently 2002, are clearly defined.  By scaling these peaks to the 1999 drought year, where the WFP emergency relief operation costs were $US 315 million, targeting 4 million beneficiaries and covering 45% of all identified DPPC needs, the estimated cost of a 1984 operation, assuming current population and the traditional WFP operational activities is $US 722 million targeting 9 million beneficiaries; in other words, an overall traditional emergency operation cost of $US 1.6 billion targeting 20 million beneficiaries, both chronic and non-chronic.  However given the food-security programming changes associated with the implementation of the safety net program and the introduction of more effective policies (e.g. local food purchases), these figures overestimate future emergency operation costs if they occur.  

Figure 1: Prototype IWFP and estimated WFP traditional emergency relief operation costs

[image: image2.wmf]-

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

1974

1979

1984

1989

1994

1999

Rainfall Year (prior to year in which Emergency Relief Operations are launched) 

Macro-Level Index ($US)

Macro-Level Index 

Insurance Trigger Level

Operation 1985: 

$US 722 million

9 million beneficaries

Operation 1988: 

$US 600 million

7.6 million beneficaries

Opertaion 2000: 

$US 315 million

4 million beneficaries


Although the prototype index is only based on 18 weather stations and 72 weredas, rendering the y-axis somewhat arbitrary, we can illustrate how an ex-ante risk transfer mechanism to finance emergency relief operations could work.  An insurance contract could be based on the macro-level index shown in Figure 1.  The WFP could limit its financial exposure to, for example, $US 10 million and enter into an insurance agreement as based on the macro-level index, IWFP, to ensure financial protection for drought-related emergency relief operations that exceed the cost level of $US 10 million as measured by the index.  They would then receive a payout to fund the extra in the event that the macro-level index breaches the $US 10 million threshold.   Retro fitting this index to historical rainfall data shows that payouts would have occurred in 1982, 1984, 1987 and 2002.  In addition to allowing emergency funding to be quickly scaled up, the DPPC will know that this payout is on its way by the end of October when all rainfall data has been collected and checked, thus enabling emergency relief operation to be mobilized in November for the beneficiaries – four months earlier than the existing appeals-based method.  By including more weather stations in the prototype a better estimate of the macro cost could be intuited by such an index.  Furthermore, the index can be extended to capture all the DPPC emergency operations costs or designed for any of the other channels of emergency response in Ethiopia, such as non-governmental organizations and individual donors.
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