
 WFP/FAO  
SHOCK IMPACT 

SIMULATION MODEL 
FOR FOOD SECURITY ANALYSIS AND MONITORING 
 

 

 
 

2013  
A tool to measure the impact of shocks on 
food security in vulnerable countries 

 

Quantifying the impact of shocks: The WFP Analysis and Nutrition 
Service (OSZA/VAM) and the FAO Trade and Markets (EST) with 
support from the Irish Government, have jointly developed a 
modeling system to analyze the outcome of shocks (economic, market 
and production) on food security and needs for assistance across 
population, livelihood groups and areas in selected low-income and 
food-deficit countries.   
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WFP/FAO Shock Impact Simulation 
Model (SISMod) for selected 
countries 
 
Project Rationale 

• The WFP/FAO Shock Impact Simulation Model (SISMod) has been developed to address a notable 
rise in the number of people facing various types of shocks (market, economic, climatic) which lead to 
challenging situations to address food insecurity in developing countries. Previously, it has proved 
difficult to provide quantitative estimates on the impact that various shock factors have on the 
livelihoods and food security of different population groups at a nationally representative level.  

• Shocks arise from rapid changes in economic, political, market or climatic conditions, affecting 
different population groups differently. These shocks can have lasting impacts on livelihoods, food 
security & development progress.  The SISMod can be used for estimating ex-ante, current, and ex-
post shock impacts to support intervention decisions and wider policy and planning. Interventions are 
often criticised for being “too little too late” but often actors do not have the necessary tools to make 
quantitative assessments to identify who is most affected, to what extent and where.  

• The initial phase focuses on 5 low-income and food-deficit countries, representing different levels of 
exposure to shocks: Bangladesh, Nepal, Pakistan, Tajikistan and Malawi.  

What is the SISMod Tool? 

A excel/access based tool which combines data sets from the World Bank, FAO, WFP and National sources 
on key household/livelihood, economic, market and production data to model the effect of various key shock 
factors. The key concept of the model is shown in the following diagram showing the framework:  
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To run the model consists of three main steps:  

1. Input key parameters: Users select the time frame (base and shock years) of the shock, data series 
(which can also be updated to sub-national level detail) and population projection year. The 
boundaries of minimum dietary intake for intervention can also be input depending on user’s 
definitions/ requirements.  

2. Adjust Shock Factors: Input the percentage change from the baseline for each shock factor which is 
being modelled. Single factors can be change or several shocks depending on the scenario.  

3. Run model & Analyze outputs: The model generates outcomes across four key livelihood and food 
security impacts: Income/ Expenditure, Food Expenditure, Food Consumption and Food Assistance 
Needs, with options to account for livelihood, gender and geographical differences.  

Methodology 

The SISMod adopts the Agricultural Household Models (AHM) approach developed by Singh et al (1986). 
AHM incorporates both the production and consumption sides, integrates the price effects on different 
markets, and takes in account the interaction between them. The fundamental difference between an AHM 
and pure consumer model is that the household budget is generally assumed to be fixed in a pure 
consumer model, while in AHM it is endogenous and depends on production decisions that contribute to 
income through farm profits in AHM. The traditional price effect is comprised by the farm profits effect (as 
a producer), which adds a positive influence to the negative Slutsky effects on food demand (as a 
consumer). Similarly, other income factors such as remittance, wage rate, and safety net/transfers, have 
been modelled through household income equations.  

The foundation of the SISMod analysis is based on a series of modules, taking into account household 
incomes and expenditure and estimating demand/supply/price transmission elasticities based on 
household survey data, national sources on food prices and other assessments. By linking the components 
together, such as market monitoring, crop production monitoring, income generation module, a two-stage 
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household budget allocation module, and the changes in the shocks factors. These modules track the 
changes in shocks factors either based on past patterns linked to the VAM/GIEWS monitoring systems or 
forecast based on a partial equilibrium model or short term price analysis. 

 In the Two Stage Food Demand System the First Stage allocates total household expenditure to  broad 
groups of goods: such as food, clothing, fuel, housing, durable goods, education, medical items, and other 
items. A non-Linear Seemingly Unrelated Regression was used to estimate a linear expenditure system 
(LES) of equations for the first-stage budget allocation.  

In the Second Stage the food demand equation for each food item is defined as a function of real price 
of the commodity, real consumer expenditures per capita and real prices of other foods.		

The real price of the commodity is expected to be negatively related to food demand. The signs of the 
other two variables are ambiguous because expenditure elasticities can be positive or negative, and 
other foods can be substitutes or complements. The model bases these calculations on the national and 
sub-national context where possible. Given the income and price elasticities, the percentage change in 
each food item consumed will be determined by percentage of change in price (own and cross price) and 
percentage of change in income.  

Deriving Per Capita Dietary Energy Consumption: The dietary energy consumption per person is the amount 
of food, in kilocalorie (kcal) per day, for each individual in the total population (FAO, 2008).  Food 
consumption in quantities is converted into dietary energy consumption (DEC) by using energy conversion 
factors for energy-yielding macronutrients (proteins, fats and carbohydrates). Food consumption is usually 
measured at the household level, so we define the per-capita quantity of food and the total dietary 
energy intake, measured in kilocalories per capita. The changes in dietary energy consumption are given 
by the changes in food consumption.  

 
Deriving Food Needs: Undernourishment refers to the condition of people whose DEC is continuously below 
a minimum dietary energy requirement (MDER) for maintaining a healthy life and carrying out light 
physical activity. In a specified age and sex group, the MDER is the amount of dietary energy per person 
adequate to meet the energy needs for minimum acceptable weight for attained-height maintaining a 
healthy life and carrying out a light physical activity. For a population, the MDER is the weighted average 
of the minimum energy requirements of the different age groups (male and female) in the population. 
Prevalence of undernourishment is defined as the proportion of the population in a condition of 
undernourishment.  measures the prevalence of undernourishment as the percentage of people with daily 
kilocalorie (kcal) intake <2 100 kcal and also with household MDER in adult equivalent based on 
household members’ age and gender. In addition, the SISMod allows users to have additional options to 
establish different thresholds to run in the same analysis for different policy intervention objectives.  

 

What Shocks can be simulated? 

The model currently focuses on changes in key factors which impact livelihood and food security outcomes:  

� Agricultural production (Major crops and major livestock) at sub-national level    

� Agricultural Inputs/costs (Fertilizer, seeds, and subsidies) at sub-national level 

� Commodity Retail & Wholesale Prices (Major commodities) in major markets  

� Wage rate (Agriculture wage and non-agriculture wage) at sub-national level  

� Remittances & Transfers  
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� Macro-Economic factors and trade policies ( Including Consumer Price Index, exchange rate, population, 
tariffs) 

Outputs:  

The model generates estimates of the impacts on key livelihoods variables as shown in the Output Index 
below:  

 

 

The data is presented in table and chart format for quick reference and use:   
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Impacts can be simulated/ projected across various groupings, including:  

� Grouping for gender analysis: Female Headed HH, Index on the ratio of female % in HH (see definition), 
Index on the ratio of female adult % in HH, Female Headed and Head Marital Status 

� Grouping by area for geographical analysis: National total, By Urban/Rural, By Region (eg Bangladesh 
7 Bengali), By District (eg Bangladesh 64 Zila) 

� Grouping for smallholder analysis: Index on Per Capita (PC) Land owned/rented, Index on PC 
Production quantity, Index on PC Value of Production Sold, PC Land owned / rented, PC Production 
quantity, PC Value of Production Sold. 

� Other groupings based on the objectives of intervention program and policy analysis. 

Potential Users:  

SISMod allows timely assessment of emerging issues to inform members and generates up-date sub-national 
food security; and simulates the outcome of different intervention/policy scenarios. This will be valuable to a 
wide range of the potential users including:  

WFP, FAO, and Governmental and international aid bodies who carry out Food Assistance Interventions and 
Economic/Policy Analysis on: 

- Crop and Food Security Assessments (e.g. CFSAM) 

- Rapid or Emergency Food Security Assessments after Disasters and Market Shocks (e.g. EFSA) 

- Rapid Market Situation Assessments (e.g. EMMA, MIFIRA…) 

- Joint UN MDG Assessment 

- Programme Formulation Activities (e.g. emergency operations, recovery and rehabilitation) 

- Disaster risk planning  

- Gender impact analysis 

- Smallholder and Trade Policy analyses  

Applying the model:  

The model has currently been completed for Pakistan, Nepal, Bangladesh and Tajikistan. Next steps are to: 

- Roll out the model with technical meetings and trainings to put the model to use and build capacity to 
run it in country and regional offices 

- Use the model to carry out country case specific studies on the impact of various shock factors at 
national level and making comparisons between the countries 

- Further refine/improve the usability and functions of the model for different analysis purposes  
- Complete more countries (Malawi and Cambodia) and expand it to more countries 
- Expand the shock factors to make the model even more versatile and comprehensive. For instance, 

there is a potential to link the model with supply-side/ climate modelling to better link the production 
shocks in the model. There is also potential to link with Country level PA and/or CGE model. 

Questions & Comments?   

Please contact Cheng Fang, FAO (EST): cheng.fang@fao.org & Issa Sanogo WFP (VAM): issa.sanogo@wfp.org 


