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Annex A. Expandability – Calculations and Storage

The Calculations in the Baseline Storage Sheet

Expandability of crops

The figure below shows that portion of the file ‘expandability factors.xls’ dealing with the expandability of crops. This indicates the assumptions made concerning the percentage of different food crops that will be sold in a ‘bad’ year. Two simple assumptions have been made in this example:

a) that sales of maize or sorghum will be reduced to 0% in a bad year (i.e. all consumed and none sold), and

b) that 50% of all other crops will be sold. (Note, however, that the 50% figure only applies if , i) the crop is sold in the reference year, and ii) less than 50% of production is sold in the reference year – in which case sales are increased to 50%. If sales are greater that 50% in the reference year, no change in the percentage sold is assumed.)

The details of the calculations in the summary sheet of the baseline storage sheet (sheet ‘Summ’) are illustrated below. The expandability calculations are performed in columns H to P. The maximum (or minimum) sales are indicated in columns H to K, which also contain the calculations of maximum (or minimum) food or cash income. The change in food and cash income (i.e. the expandability) is calculated in columns M to P.
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1 |SOMALIA LIVELIHOOD ZONE Northwest Agro-Pastoral | |Northwest Agro-Pastoral | |

2 SUMMARY RESPONSE

3 WEALTH GROUP BASELINE MAXIMIUM (or MINIMUM) EXPANDABILITY

District Very Poor Midd- BIOff Very Poor Midd- BIOFF Very Poor Midd- BIOFF

4 Poor le Poor le Poor le
221 CROP PRODUCTION:
245 Sorghum - Gu: kg produced 500]  900[ 1750
248 kcals per kg 3550 3550| 3550| 3550
247 soldfexchanged (kg) 100|200 550 0| 0| 0|
248 price (cash) 07l 07 07
249 income (cash) 70] 140] 385 1] 1] 1] -70] -140] -3835]
250 ather use (k) 200] 325 100 180
251 kcals (%) 3% 33%|  45%| 309%|  53%| 82%| 8% 20%| 37%|





	Abbreviations used in this section of the spreadsheet:

VP

Very Poor

P

Poor

M

Middle

R

Rich (Better-off)



The meaning of the colour-shading in columns H to K is as follows:

Unshaded (white): a data-entry cell

Yellow: a calculation of food or cash income

Light blue: a calculation of sales, expenditure etc., using the relevant factors from the ‘exp 

factors’ sheet.

Purple: a cell requiring no data entry

The example presented below deals with sales of sorghum for the North-West agro-pastoral LZ. In this LZ, the poor sold 100 kg of sorghum in the reference year (cell D247). The assumption is that none would be sold in a bad year (zero calculated for sales in cell I247). The calculations are then as follows:

	Minimum cash income from sorghum sales 

	=  0 
(cell I249)

	Maximum food income from sorghum
	= 39%
(cell I251)

	Expandability of cash income from sorghum sales
	= min.income – reference income = 0 – 70

	
	= -70 
(cell N249)

	Expandability of food income from sorghum
	= max.income – reference income = 39%-31%

	
	= 8%
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Consumption of any surplus

Better-off households in the more productive zones will use their harvest in a number of ways. They may consume it, sell it, use it to pay for casual labour or they may put some of it into store. In this section we are dealing with that proportion of the harvest that is put into store in a reference year, but is consumed in a bad year. For example, middle households in the North-West agro-pastoral LZ stored an average of 100 kg of sorghum in the reference year. The switching of this to consumption is achieved by revising the figure for ‘other use’ in the baseline storage sheet. ‘Other use’ in this case reflects the total of gifts+storage in the reference year. The assumption here is that the amount stored in the reference year will be available for consumption in a bad year, but that gifts will be maintained. This has the effect of reducing ‘other use’ by 100 kg in the case of middle households, and increasing consumption by 100 kg, which, together with the reduction in sales, is reflected in the revised kcal figure in cell K251 (see figure above).

Increased sale of livestock
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Expandability of livestock sales is set according to two parameters; a) maximum offtake and b) maximum increase in sales compared to the baseline. Factor a) takes account of the ability to sell, factor b) of the market to absorb extra sales. The maximum increase in sales has been set to 200% (i.e. a doubling) for all types of animal (see rows 12, 15 and 18 of the right-hand graphic). 

Maximum offtakes (rows 11, 14 and 17) are based upon an analysis of available research data on the productivity of East African pastoral herds. 

The critical factor in terms of the sustainability of the herd is the number of reproductive females. Different offtakes have been calculated for very poor/poor compared to middle/better-off households, on the basis that poorer households cannot afford any reduction in the number of reproductive females (i.e. they should only sell surplus males), whereas middle/better-off households can cope with some reduction in the number of adult females. Maximum offtakes for these latter groups have been calculated based on a 25% reduction in the female herd due to increased sales.

The details of the calculations for the North-West agro-pastoral LZ are set out below. Taking cattle as an example, the poor sold 0-1 (an average of 0.5) cattle in the reference year (cell D192), equivalent to an offtake of 13% (cell D195) since 4 cattle are owned in total (see ‘wealth characteristics’, rows 38 to 52 of the spreadsheet). Given a maximum offtake of 25%, this means that poor households could sell a maximum of 1 animal in a bad year (cell I192), giving a total income of 300,000 SS (cell I194), and an increase in income of 150,000 SS (cell N194). Since this does not exceed the maximum increase in sales (which is a doubling), this value is accepted by the spreadsheet.

The middle household example is also of interest. Middle households own 8 cattle on average, which means they can sell a maximum of 2 animals per year (=25% of holding). Since they already sold 2 animals in the reference year there is no scope for increasing sales and expandability is set to zero (cell O194). 
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1 |SOMALIA LIVELIHOOD ZONE | |Northwest Agro-Pastoral | |Northwest Agro-Pastoral | |
2 SUMMARY RESPONSE
3 WEALTH GROUP BASELINE MAXIMIUM (or MINIMUM) EXPANDABILITY
District Very Poor Midd- BIOff Very Poor Midd- BIOFF Very Poor Midd- BIOFF
4 Poor le Poor le Poor le
192 Cattle sales -local: no. sold 05 2| 2| 1 2| 35
193 price (cash) 300] 5500 690
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195 cattle offtake (% sold/slaughtered)
199 Goat sales - local: no_sold

200 price (cash)

201 income (cash)

205 Sheep sales - local: no_sold

206 price (cash)
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The maximum offtake calculations include both sales and slaughter. In the Baseline Storage Sheet, the calculation can therefore become quite complicated. Take the case of sales of shoats by the better-off.  The total holding is 50 animals, reference year sales are 10 (cell F199, see above figure) and a further 3 are slaughtered for meat (cell F175 – not shown), giving a reference year offtake of 26% (cell F208). Maximum offtake in a bad year is 50%, or 25 animals. If we assume that the same number of animals are slaughtered in a bad year as the reference year (i.e. 3), then it follows that total sales could rise to 25-3=22. However, this is more than a doubling of reference year sales, and so the spreadsheet sets the maximum number sold in a bad year to 20 (2 x 10, cell K208), and calculates the maximum offtake as 46% rather than 50% (cell K208). 

There is a further complication in a number of zones, which is the sale of export quality animals (this does not apply to the North-West Agro-pastoral LZ, since all sales in the reference year were of local quality animals). In the case of shoats, for example, there are then four categories of sale: export and local quality goats and export and local quality sheep. In this case, the procedure is as follows: 

a) the spreadsheet calculates the maximum sale of local goats (assuming all other types of offtake remain at reference year levels)

b) the user can then specify the maximum sales of export goats, local/export sheep, and the maximum number of slaughters. The maximum sale of local goats is then automatically adjusted to bring the final offtake to the figure defined above. 

In general, however, it is probably best to assume that slaughters remain at reference year levels for the purposes of calculating expandability. This assumes that pastoralists will send as many animals to market as possible and will only slaughter in the last resort. This will be true provided the crisis is not too severe, i.e. mortality is not greatly increased, the quality of animals is maintained at an acceptable level and there is no collapse in the livestock market. In a severe crisis, mortality increases, quality deteriorates markedly, and there may be no or a reduced access to market for a particular area and market prices may not reflect sales income for that area. If there is such a collapse this has to be specified as a loss of access to market at the problem specification stage.

Changes in employment, self-employment, remittances, gifts 

The following assumptions have been made about the expandability of these various sources of income:
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a) Local labour: no expandability; max.income =100% of baseline (row 25 in the ‘exp factors’ sheet)

b) Labour migration: Can increase by 50% compared to reference;

max.income =150% of baseline (row 27)

c) Remittance and social support/gifts: Can increase by 50% compared to reference;

max.income =150% of baseline (rows 29 and 35)

d) Firewood, charcoal, other self-employment and petty trade: no expandability;

max.income =100% of baseline (rows 31 and 33)
Note that, as with all expandabilities, it is assumed that these sources can expand only if they are already being utilised in the reference year.

The rationale for including no increase in local labour, self-employment or petty trade is set out in the section starting on page Error! Bookmark not defined.. In the same section an argument is advanced for including some expandability of income from labour migration, remittances and social support/gifts. The difficulty is in deciding how much. This depends not only upon the ability of poorer people to increase income from these various sources, but also upon the desirability of them so doing. This is because the objective of the analysis is to determine the point at which outside agencies should intervene, and therefore the point beyond which local people should not go. Any of these strategies may have negative effects if too much use is made of them. Labour migration may, for example, be associated with certain health risks, or an increased likelihood of family break-up, while the receipt of gifts and/or loans may entail obligations that prove onerous in the longer term. Since there are no recognised standards setting out what is acceptable in terms of these coping strategies, setting their expandability is to some extent arbitrary. This, together with the fact that little is actually known about how expandable these sources really are, underlies the decision to include a fairly crude figure of 50% for the expandability of these income sources.

The details of the calculation are set out for two examples below. The first example concerns charcoal preparation, an activity for poor households only. Since there is no expandability, maximum income equals baseline or reference year income, and expandability equals zero (row 618).
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1 |SOMALIA LIVELIHOOD ZONE | |Northwest Agro-Pastoral | |Northwest Agro-Pastoral | |
2 SUMMARY RESPONSE
3 WEALTH GROUP BASELINE MAXIMIUM (or MINIMUM) EXPANDABILITY
District Very Poor Midd- BIOff Very Poor Midd- BIOFF Very Poor Midd- BIOFF
4 Poor le Poor le Poor le
614/ Charcoal: no. people per HH 1 1
615 no. times per month 32 32
616 no. months 35 35
617 price per unit 4|
618 income 448 448 0





The second example deals with gifts of food received by poor households. The assumption is that these will increase by 50% (from 150 kg per year to 225 kg per year, row 569), providing an additional 6% of kcals in a bad year (cell N572). 
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1 |SOMALIA LIVELIHOOD ZONE | |Northwest Agro-Pastoral | |Northwest Agro-Pastoral | |

2 SUMMARY RESPONSE
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Defining minimum survival: non-food and livelihoods protection expenditure baskets
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Switching expenditure from non-essential items towards staple food and survival non-food goods and services is an important coping strategy in any setting. The analysis of switching involves defining two categories of expenditure; survival non-food and livelihoods protection.

The first step is to review patterns of expenditure in the reference year and decide which items fall into which category. The next step is to decide how much expenditure on each item to include in the respective baskets. 

In Somalia, the following items have been included in the survival non-food basket: 

· Salt

· Soap

· Kerosene

· Firewood

All other expenditure items are included (to a greater or lesser degree) in the livelihoods protection basket. The quantity of each item to be included in the baskets is defined in the file ‘expandability factors.xls’ and can also be found in the ‘exp factors’ sheet of each baseline storage spreadsheet.

The current factors for Somalia are reproduced above-right. These can be changed by the user. The quantity of each item to be included is defined in one of two ways:

a) The percentage of reference expenditure to be included in the basket is defined separately for each wealth group (e.g. expenditure on school and health costs, which are set to 100% of reference for all four wealth groups, rows 60 and 61). 

b) The amount of expenditure is based upon the level of expenditure by poor households in the reference year. Expenditure by other wealth groups is then set to the same level per person (i.e. the only difference between wealth groups is in relation to household size). In this case the level of expenditure is set for the poor only (e.g. expenditure on salt set to 100% for the poor, row 45), and cells for other wealth groups in the row are left blank and shaded grey.

The practical implication is that expenditure on certain items is held constant per person (i.e. it is assumed that all groups should spend similar amounts on these items per head), while expenditure on other items is allowed to vary between wealth groups. Taking schooling as an example, if middle households send a child to secondary school in the reference year (generally an expensive exercise), then the idea is that these households should continue sending their children to secondary school even in a bad year. In which case, the whole of their reference year expenditure on schooling has to be included in the livelihoods protection expenditure basket. But if the poor did not send a child to secondary school in the reference year, then they should not be expected to send a child to secondary school in a bad year. In other words, the objective is to maintain reference year access for all wealth groups and not to try and improve conditions for any one group compared to the reference year (e.g. to bring the poor up to the level of the middle, and so on).

Another feature of the method is that the level of expenditure to be included in the baskets can be set to something other than 100%. In Somalia, for example, expenditure on clothes (part of the livelihoods protection basket) is currently set to 50% of poor households’ expenditure in the reference year, adjusted for household size for other wealth groups (row 51).

For a number of items, expenditure is currently set to zero (e.g. utensils, row 50 and other items, row 55). This means that no expenditure on these items is included in the livelihoods protection expenditure basket. Effectively, they are considered non-essential, and expenditure on these items is included in the ‘other’ category of expenditure. 

The calculations themselves are carried out on the summary sheet of the baseline storage sheet (sheet ‘Summ’). Examples of the calculations for the North-West agro-pastoral LZ are reproduced below.

From the ‘exp factors’ table we can see that expenditure on salt (a component of the minimum non-food expenditure basket) is set to 100% of poor households’ expenditure (36,000 SlSh for a household size of 6, row 648). Adjusting to household sizes of 7 and 9 gives expenditures of 42,000 and 54,000 SS for the middle and better-off, respectively. These figures are slightly less than expenditure in the reference year, giving an expenditure saving of 5,000 and 11,000 SS for the two wealth groups (recorded as –5,000 in cell O648 and –11,000 in cell P648).
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There is also the option to include certain non-staple foods in the livelihoods protection expenditure basket. For Somalia, these foods are sugar, meat, oil and pulses, and expenditure on these items is currently set to 50% of expenditure by the poor in the reference year. The rationale for including these items is that they provide an element of variety in the diet and, in the case of oil and pulses, some degree of nutritional balance as well. In the context of Somalia, sugar can also be considered essential, if not on physiological at least on cultural grounds, since it is unrealistic to expect people to go entirely without this commodity.

Taking the example of sugar, we can see from the spreadsheet below that the poor purchased 0.5 kg per day in the reference year (row 496). In the response section of the spreadsheet minimum purchase of sugar is set at 0.25 kg per day for the poor, and slightly more for the middle and better-off (reflecting their larger household sizes). In each case the minimum contribution of sugar to kcal intake is 8% (cells I499 to K499). The reduction compared to the reference year means that sugar contributes 8% fewer kcals to food intake for the poor (cell N499), giving an expenditure saving for this group of 173,000 SS (cell N 501). This represents the amount of money that can be switched to the purchase of sorghum.
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The overall expandability of different categories of food and cash income are summarised at the top of the spreadsheet (rows 10 to 35) see below. Taking the cash income of the poor as an example, the results (column N) indicate the following expandabilities; -70,000 SS for crop sales (reflecting the switch from sale to consumption), +200,000 for livestock sales and +75,000 for remittances. We can also see the changes in expenditure, e.g. -150,000 on clothes (cell N32), and so on.

Note: In the above figure columns G to K have been hidden.

How to calculate expandability


This section sets out in some detail the process of calculating expandability, and the calculations themselves, using the expansion option of reduced sales/increased consumption of crops as an example.

Example: Reduced sale/increased consumption of crops

This is best explained with reference to an example. Suppose that in the reference year poor farmers harvest an average of 12 sacks of sorghum, of which they consume 8 and sell 4 (one third of the total). In a drought year they might only harvest 6 sacks. If they continue to sell one third, they would consume 4 sacks and sell 2. However, they are more likely to reduce sales to either nothing or perhaps one sack. In other words, they are likely to switch between selling and consumption.

This switching is included as part of expandability in the outcome analysis calculations. If farmers are likely to consume an increased proportion of their harvest, then this is included as an expansion of consumption (and a reduction in sales). 

Let us suppose that 1 sack of sorghum provides 10% of minimum household food energy needs if consumed or can be sold after the harvest for 500 SS. The example below refers to a standard calculation format, which you will be introduced to in the next section. For now, just think of this as a format that organizes your numbers for you in a way that allows for simple calculations to be done in a logical order.

Example A: Sales reduced to zero when production declines

Steps in the Analysis 

Step 1: Enter the data for baseline food into Table 1 of the standard calculation format below (8 sacks = 80% kcals) and baseline cash income into Table 2 (4 sacks x 500 SS = 2000 SS). 

Step 2: Enter the change in consumption and sales in the expandability column, if all sales were switched to consumption, ignoring the hazard for the moment. Consumption would increase by 4 sacks (40% kcals), and sales would decrease by 2000 SS (i.e. expandability = -2000).

Step 3: Add baseline plus expandability

Step 4: Enter the current problem, a 50% decline in production in this example.

Step 5: Multiply Baseline+Expandability by the Current Problem to obtain the Final Picture. The scenario result suggests that when total production is halved (from 12 to 6 sacks), all 6 sacks will be consumed (providing 60% of kcals) and none sold (cash income = 0).

Extract from the Standard Calculation format

	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Table 1: Food
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Own sorghum production
	80%
	40%
	120%
	50%
	60%

	
	
	
	
	
	

	Table 2: Income (cash)
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Sorghum sales
	2000
	-2000
	0
	50%
	0


Example B: Sales reduced by half when production declines

Follow the same 5 steps, the only difference being at step 2, where we enter the change in consumption and sales if half of sales (i.e. 2 sacks) were switched to consumption. The scenario result in this case indicates that if total production falls to 6 sacks, then 5 will be consumed and one sold.

	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Table 1: Food
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Own sorghum production
	80%
	20%
	100%
	50%
	50%


	Table 2: Income (cash)
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Sorghum sales
	2000
	-1000
	1000
	50%
	500


For higher value crops such as groundnuts it is possible that farmers may increase (rather than decrease) sales, and therefore reduce consumption. Consider the following scenario. In the reference year, a farmer harvests 9 sacks of groundnuts, selling 6 and consuming 3. Each sack provides 3% of kcals if consumed or 250 SS of income if sold after the harvest. In a bad year, the farmer sells all his groundnuts and consumes none.

This can be included in the scenario as follows: 

Steps in the analysis using the Standard Calculation Format

Step 1: Enter the data for baseline food into table 1 (3 sacks = 9% kcals) and baseline income into table 2 (6 sacks x 250 SS = 1500 SS). 

Step 2: Enter the change in consumption and sales in the expandability column, assuming all consumption is switched to sales. Consumption decreases by 3 sacks (expandability = -9% kcals), and sales increase by 3 x 250 SS = 750 SS. 

Step 3: Add baseline plus expandability

Step 4: Enter the current problem, a 50% decline in production in this example.

Step 5: Multiply Baseline+Expandability by the Current Problem to obtain the Final Picture. The scenario result suggests that when total production is halved (from 9 to 4.5 sacks), all 4.5 sacks will be sold (income = 4.5 x 250 SS = 1125 SS) and none consumed. 

Example C: Sales increased when production declines

	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Table 1: Food
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Own groundnut production
	9%
	-9%
	0%
	50%
	0%

	
	
	
	
	
	

	Table 2: Income (cash)
	Baseline
	Expandability
	Baseline + Expandability
	Current Problem
	Final Picture

	Groundut sales
	1500
	+750
	2250
	50%
	1125


Other expandability options

Each of the options laid out in the tables on pages 21-23 above has a particular calculation and treatment associated with it. These are described in more detail in Annex A which includes a description of how information on expandability is stored in the Baseline Storage Sheet as well.






Reducing the risk of error: a standard approach


The calculation of expandability is potentially quite complex. This increases the scope for calculation errors and for introducing inconsistencies between different livelihood zones. This is clearly undesirable. In order to simplify the calculations as much as possible, and to maintain consistency, a standard approach has been adopted to the calculation of expandability in Somalia. This was achieved by:


preparing a single file containing the basic parameters for the expandability calculations (‘expandability factors.xls’). This file is read by each of the baseline storage sheets, and data from the file can be found in the sheet titled ‘Exp factors’.


The values in expandability factors.xls can be changed by the user, and, provided the baseline storage and outcome analysis spreadsheets are updated. These changes will be carried through into the analysis for ALL livelihood zones.


setting up a series of standard formulae within the baseline storage sheet that use the expandability factors to calculate expandability for each item of food, cash income or expenditure. 
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