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1. Research Overview
1.1 Problem Statement 
One of the underlying assumptions of resilience programming is that vulnerable populations will improve 
their capacity to effectively deal with and recover from shocks and stresses in ways that “reduce chronic 
vulnerability”1 and do not have negative consequences on household well-being. That is, today’s 
resilience investments are expected to strengthen the ability of vulnerable populations to use 
information, skills, training, assets and other resources in ways that reduce—or avoid—the negative 
impacts of future shocks while at the same time do not negatively impact current (or future) household 
food security or other well-being outcome. Theoretically, improved ability of households and 
communities to prepare for, deal with, and recover from shocks should lead to less need for donor-
supported humanitarian food assistance (HFA); the better able households are to maintain their food 
consumption patterns in the face of a shock or stress the less likely they need emergency food—or 
other—assistance. Evidence for the validity of this assumption would be valuable for helping to 
rationalize investments in resilience strengthening programs not only for global-level donors but also for 
national governments. Although numerous studies (including those used in the current study) have 
shown that improved resilience capacity contributes to better household outcomes (e.g., food 
security),2 the assumption that strengthened resilience capacity will reduce the need for HFA, including 
emergency food assistance, in the face of shocks and stressors has yet to be empirically tested.  

1.2 Research Goal and Objectives 
The overarching goal of the current research is to test the hypothesis that investments in resilience 
programming reduces the need for HFA in vulnerable populations. In order to develop and test an 
analytical model for measuring the extent to which resilience programming reduces the need for HFA in 
the face of shocks and stressors, a series of steps are required. Conducted sequentially, this research 
involves two key objectives: 

1) Exploring the applicability of using different food security indicators in FEWS NET’s Matrix
Analysis approach as a means for measuring the need for HFA at the household level; and

2) Exploring various analytical models to identify a theoretically optimal approach for measuring
the extent to which resilience programming reduces the need for HFA in the face of shocks.

This is the second of two technical reports that collectively address these research objectives. Findings 
related to the first objective are reported elsewhere.3 Table 1 summarizes how this process unfolds 
across the two reports.  

1 USAID defines resilience as “the ability of people, households, communities, countries and systems to mitigate, adapt to and 
recover from shocks and stresses in a manner that reduces chronic vulnerability and facilitates inclusive growth.” USAID. 2012. 
Building Resilience to Recurrent Crises: Policy and Programming Guidance. December. 
2 See Smith L, Frankenberger T, Fox K, Nelson S and T Griffin. 2019. Ethiopia Pastoralist Areas Resilience Improvement and 
Market Expansion (PRIME) Project Impact Evaluation: Endline Survey Report. Washington, D.C.: Resilience Evaluation, Analysis 
and Learning (REAL) Associate Award. See also Bene C, Frankenberger T and Nelson S. 2015. Design, monitoring, and 
evaluation of resilience interventions: Conceptual and empirical considerations. Brighton, U.K.: IDS. 
3 TANGO. 2021a. Humanitarian Food Assistance Averted. Technical Paper 1: Classifying Food Insecurity Using FEWS NET 
Matrix Analysis: Assessing the Need for Humanitarian Food Assistance.
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Table 1: Research objectives and activities 

Technical Paper Research Objectives Description of Research Activity 

Technical Paper No. 1 

To assess the applicability of the 
FEWS NET Matrix Analysis 
approach for measuring the need 
for HFA at the household level 
using different food security 
indicators 

• Use the FEWS NET Matrix Analysis
approach with different indicators to classify
households into IPC phases and compare
and contrast results

• If possible, identify potential preferred
indicators to include in household surveys to
allow accurate measurement of the need for
HFA

Technical Paper No. 2 

To assess the relationships among 
resilience programming, resilience 
capacities, and the need for HFA 

Use multivariate regression analysis on 
existing datasets to assess the relationship 
between resilience programming and the need 
for HFA 

To assess various models for 
measuring the extent to which 
resilience programming reduces 
the need for HFA in the face of 
shocks 

• Test different methodological models using
existing datasets to measure the extent to
which resilience programming reduces the
need for HFA and compare and contrast
results

• Apply a potentially “optimal” methodological
model to datasets from two impact
evaluations to assess the relationship
between resilience capacities and the need
for HFA

Overall, this research aspires to identify a flexible analytical model and methodology for measuring the 
extent to which resilience programming reduces the need for humanitarian food assistance in the face of 
shocks. Flexibility is important because the specific survey data that measure food security and coping 
strategies may differ across projects or countries, and over time. Ideally, a general model for measuring 
the relationship between resilience programming and need for HFA would be applicable to secondary 
datasets that contain different indicators of food security and coping strategies.  

The first technical paper in this series compared the use of the FEWS NET Matrix approach4 with 
different food security and livelihood coping indicators in order to explore their applicability as an IPC-
compatible5 measure of the need for HFA.6 Results show that The Matrix approach can be used with 
the Household Food Insecurity Access Scale (HFIAS) and the Food Insecurity Experience Scale (FIES),7 
in combination with livelihood coping indicators, from secondary datasets to classify households in need 
of HFA. This is of particular interest because many resilience-building initiatives funded by global donors 
(e.g., USAID, FAO, WFP) use measures of food consumption (e.g., HFIAS, FIES) for which there is 
currently no guidance on using The Matrix approach. Thus, these findings suggest an expanded pool of 
available data from different secondary sources (e.g., impact evaluations, program evaluations) and 

4 The Famine Early Warning Systems Network (FEWS NET) has developed an approach (“The Matrix”) for analyzing data from 
household surveys that aligns well with the Integrated Food Insecurity Phase Classification (IPC) conceptual framework and 
produces food insecurity classifications that are IPC-compatible. 
5 Integrated Food Insecurity Phase Classification (IPC). https://fews.net/IPC. 
6 TANGO. 2022. Classifying Food Insecurity Using FEWS NET Matrix Analysis: Assessing the Need for Humanitarian Food 
Assistance. Technical Paper 1. January 2022. 
7 Due to the limited availability of FIES data in the datasets used, more research is needed to fully validate its applicability in The 
Matrix approach. 

https://fews.net/IPC
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implementation contexts for measuring the need for HFA beyond just those indicators currently 
included in the FEWS NET guidance.  

In this, the second of the technical papers, the relationship between resilience capacities and the need 
for HFA8 is explored, as well as different approaches for estimating the impacts of different levels of 
resilience investments (i.e., different levels of resilience programming) on the need for HFA. Ideally, 
results can be used to inform decisions about what level and structure of resilience programming are 
more likely to avert the need for humanitarian food assistance.  

2. Background
2.1 Classifying Household Food Insecurity 
One of the most common tools available to humanitarian response practitioners for determining 
emergency food assistance needs is the Integrated Food Insecurity Phase Classification (IPC) 
methodology, which classifies households according to one of five categories of food insecurity based on 
readily available data from household surveys (Table 2).9 The current research is concerned primarily 
with households in IPC Phases 3, 4, and 5, which are considered Crisis, Emergency, and Catastrophe 
levels of food insecurity, respectively. Households in these categories are considered to be in need of 
HFA, including both food and non-food needs. 

Table 2: IPC acute food insecurity phase descriptions for households 

Phase 1 
Minimal 

Households are able to meet essential food and non-food needs without 
engaging in atypical and unsustainable strategies to access food and 
income. 

Phase 2 
Stressed 

Households have minimally adequate food consumption but are unable to 
afford some essential non-food expenditures without engaging in stress-
coping strategies. 
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Phase 3 
Crisis 

Households either: 
• Have food consumption gaps that are reflected by high or

above-usual acute malnutrition; OR

• Are marginally able to meet minimum food needs but only by
depleting essential livelihood assets or through crisis-coping
strategies.

Phase 4 
Emergency 

Households either: 
• Have large food consumption gaps which are reflected in very

high acute malnutrition and excess mortality; OR

• Are able to mitigate large food consumption gaps but only by
employing emergency livelihood strategies and asset liquidation.

Phase 5 
Catastrophe/ 

Famine 

Households have an extreme lack of food and/or other basic needs even 
after full employment of coping strategies. Starvation, death, destitution, 
and extremely critical acute malnutrition levels are evident. 

Sources: FEWS NET Web site accessed 21 January 2021 https://fews.net/IPC; IPC Global Partners. 2021. Integrated Food 
Security Phase Classification Technical Manual Version 3.1. Evidence and Standards for Better Food Security and Nutrition 
Decisions. Rome. 

8 Based on the approach described in Technical Paper No. 1. 
9 FEWS NET. Accessed 21 January 2021. https://fews.net/IPC. 

https://fews.net/IPC
https://fews.net/IPC
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The FEWS NET Matrix Analysis10 approach (hereafter referred to as “The Matrix”) was developed to 
address variability in indicators used to capture acute food insecurity across different survey tools and 
implementing contexts and to provide guidance on how to converge these indicators to create an IPC-
compatible assessment to help facilitate humanitarian response planning. Although The Matrix approach 
has some flexibility in terms of which food insecurity indicators can be used in the analysis, there is no 
guidance for other commonly used indicators. For example, FEWS NET guidance is provided for the 
Food Consumption Score (FCS), the Household Dietary Diversity Score (HDDS), the reduced Coping 
Strategies Index (rCSI), the Household Hunger Scale (HHS), and a livelihood coping indicator,11 all of 
which can be used as inputs into IPC or IPC-compatible analyses for classifying household levels of food 
insecurity. However, no guidance is provided for using the Household Food Insecurity Access Scale 
(HFIAS) or the Food Insecurity Experience Scale (FIES). Given wide use of the HFIAS and FIES in 
resilience programming supported by global donors (e.g., USAID, FAO, WFP), there is need for an 
analytical approach that is sufficiently flexible to allow for use of additional indicators of food security 
beyond those tested so far by The Matrix approach. Ultimately, such an approach would allow for better 
understanding by donors, governments, and implementers of how modest investments in resilience 
programming can reduce the need for—and therefore the cost of—humanitarian food assistance.  

As the first step in this research activity (reported on in a companion paper12), the FEWS NET Matrix 
methodology was used with data on food consumption and livelihood coping strategy indicators for 
which no current FEWS NET guidance exists; the HFIAS and FIES were used in different combinations 
with HDDS, HHS, rCSI, and a livelihood coping index to estimate the likelihood that a household would 
need humanitarian food assistance. Based on that analysis, the indicators identified as preferred for 
measuring the need for HFA are utilized as the dependent variable in various regression models (see 
Section 3.3) to address the two objectives outlined for Technical Paper No. 2 in Table 1. 

2.2 Resilience Capacity 
FEWS NET’s Matrix approach was developed to address the variability of household survey data used to 
As reflected in Figure 1, resilience—as distinct from resilience capacity—represents a pathway that 
refers to both the capacities, as well as the responses (e.g., anticipation, adaptation, coping strategies), 
that are put in place at the individual or collective levels to deal with a shock or stressor; i.e., how 
households and communities respond to a shock/stress. Conceptualizing resilience as the combined 
result of improved capacity and response recognizes that capacity (i.e., skills, knowledge, motivation, 
financial and other resources) to deal with shocks/stresses is a necessary but not sufficient condition for 
resilience. 

Resilience capacities are household and community characteristics that provide households with the 
ability to avoid the negative impacts of shocks and to recover quickly from shocks and stressors. The 
underlying determinants of resilience capacity include increased absorptive, adaptive, and transformative 
capacities. Absorptive capacity is the ability to minimize exposure to shocks and stresses before they 
occur and to recover quickly when exposed.13 Adaptive capacity involves making proactive, informed 
choices about livelihood strategies based on changing conditions. Transformative capacity relates to 

                                                
10 FEWS NET. 2019. FEWS NET Matrix Analysis: Integrated analysis of survey-based indicators for classification of acute food 
insecurity. Washington, DC: FEWS NET. 
11 WFP. 2015. Technical Guidance Note. Consolidated Approach to Reporting Indicators of Food Security (CARI). November.  
12 TANGO. 2022. Classifying Food Insecurity Using FEWS NET Matrix Analysis: Assessing the Need for Humanitarian Food 
Assistance. Technical Paper No. 1. January 2022. 
13 Bene C, Frankenberger T & Nelson S. (2015). Design, Monitoring and Evaluation of Resilience Interventions: Conceptual and 
Empirical Considerations. IDS Working Paper 459. Brighton, UK: IDS. 
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system-level changes in the enabling environment that facilitate—or limit—resilience capacity at the 
household and community levels; such as good governance, infrastructure (e.g., roads, communication 
systems), and formal safety nets that enable long-term resilience. These capacities are described 
separately here but are not mutually exclusive. 

Figure 1: Framework for resilience measurement and analysis 

 

2.3 Resilience Programming, Resilience Capacity and Need for Humanitarian 
Food Assistance 

Humanitarian food assistance provides support to households when faced with severe shocks and 
stresses that threaten livelihoods and food security, and although it saves lives, it does little to prevent 
recurrent shocks from triggering the need for future emergency responses. However, layering, 
integrating and sequencing humanitarian relief with resilience development programming can foster 
more sustainable reductions in risk over time and improve long-term well-being, as shown in Figure 1. 
The added value of a resilience approach is reduction in the need for future HFA by facilitating inclusive 
growth and enabling households to manage recurrent shocks through better preparation, more effective 
coping strategies, and quicker recovery.  

Figure 2 shows the conceptual model of how resilience programming is linked to the need for HFA. This 
serves as the basis for testing the hypothesis that participation in programming designed to improve 
resilience to shocks reduces the probability that a household will require HFA, mainly through 
improvements in household resilience capacity.   
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Figure 2: Conceptual model linking resilience programming to the need for humanitarian food assistance 

 

3. Methodology 
3.1 Datasets 
This research utilizes two household surveys14 designed to measure resilience capacities and outcomes 
in different contexts: 

• Pastoralist Resilience Improvement and Market Expansion Impact Evaluation - Endline (PRIME 
EL) survey in Ethiopia; 

• Partnership for Resilience and Economic Growth Phase I Endline (PREG I EL) survey in 
northern Kenya. 

Both datasets contain data that allow the calculation of the Reduced Coping Strategies Index (rCSI), a 
food consumption indicator (e.g., HHS, HFIAS, FIES, HDDS), and livelihood coping strategies. In 
addition, they measure household shock exposure, resilience capacity, program participation, and 
receipt of HFA. Data from endlines is preferred (e.g., over data from a baseline or midline) because they 
measure the potential cumulative impacts of resilience programming over the project life cycle. Thus, 
only two of the four datasets used in Technical Paper No. 1 are used here.  

As previously mentioned, measures of the need for HFA are derived from the PRIME EL and PREG I EL 
datasets and are described in detail in Technical Paper No. 1.15 The HFIAS is used with FEWS NET’s 
Matrix analysis to classify households in need of HFA for the PRIME EL dataset; HDDS is used with the 
PREG I EL dataset.  

3.2 Measuring Resilience Capacity 
The resilience capacity indexes are constructed from the components listed in Table 3.16 In the empirical 
application of the model examined in this paper, data from household surveys conducted in Ethiopia 

                                                
14 All surveys were conducted by TANGO International. 
15 TANGO. 2022. Classifying Food Insecurity Using FEWS NET Matrix Analysis: Assessing the Need for Humanitarian Food 
Assistance. Technical Paper No. 1. January 2022. 
16 For a detailed description of the resilience capacity components, see Vaughan, E. (2018). Resilience Measurement Practical 
Guidance Note Series 3: Resilience Capacity Measurement. Produced by Mercy Corps as part of the Resilience Evaluation, 
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(PRIME EL) and northern Kenya (PREG I EL) are used to compute household resilience capacity. Some 
of the components are themselves indexes based on primary data collected in the household or 
community survey. Many of the components in the PRIME and PREG I surveys are similar, but because 
the surveys were undertaken at different times during evolution of the resilience measurement process 
and in different contexts, small differences exist in resilience capacity components due to differences in 
the survey instruments and the availability of data within each context. Nevertheless, the general 
framework provides the flexibility to apply alternative measures of resilience capacities in the analysis. 
The overall validity of the model results depends on the degree of confidence that the resilience capacity 
variables accurately capture the underlying conditions of surveyed households.  

Table 3: Resilience capacity components from the PREG I EL and PRIME EL datasets 

Absorptive Capacity Adaptive Capacity Transformative Capacity 

• Informal safety nets 

• Shock preparedness and 
mitigation 

• Availability of/access to 
insurance 

• Bonding social capital 

• Access to cash savings 

• Assets index 

• Conflict mitigation 1 

• Bridging social capital 

• Linking social capital 

• Aspirations and confidence to 
adapt 

• Livelihood diversification 

• Access to financial institutions 

• Education/training 

• Exposure to information 

• Assets index 

• Social network2 

• Bridging social capital 

• Linking social capital 

• Availability of markets 

• Access to basic services 

• Access to livestock services 

• Access to infrastructure 

• Access to ag extension services 

• Availability of formal safety nets 

• Access to community natural 
resources 1 

• Gender neutral practices2 

• Participation in local decision- 
making2 

1 PRIME EL dataset only. 
2 PREG I EL dataset only. 
 
Computation of the three resilience capacity indices—absorptive, adaptive, and transformative—follows 
well-documented USAID/TANGO methodology, which uses principal component factor analysis as a 
key methodological approach. As such, variables with negative loadings are dropped and factor analysis is 
re-run until remaining variables all have positive loadings. The overall index of resilience capacity is then 
calculated using principal components factor analysis with the absorptive capacity, adaptive capacity, and 
transformative capacity indices as inputs. 

3.3 Measuring Program Participation 
The three measures of program participation constructed from the data sets measure different 
dimensions or degrees of participation. 

• Any program participation is a dichotomous variable with households assigned a value of 1 if 
they had any program engagement. This is the most basic measure of participation, in which all 
levels and forms of participation in resilience programming are combined. The results from this 

                                                
Analysis and Learning (REAL) Associate Award. For a detailed description of the statistical methods used to create the 
resilience capacity index used in this analysis, see Smith, L, Frankenberger, Fox, K., T, Nelson, S., and Griffin, T. (2019). Ethiopia 
Pastoralist Areas Resilience Improvement and Market Expansion (PRIME) Project Impact Evaluation: Endline Survey Report. 
Washington, DC: Resilience Evaluation, Analysis and Learning (REAL) Associate Award. 
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measure give the overall impact of any level or type of participation in resilience programming 
on the need for HFA.  

• Total program participation is the total count of program activities in which the household 
participated and is designed to measure “how much” households participated in resilience 
programming.  

• Categories of program intervention is a count of the number of categories of resilience 
interventions in which the household participated and measures the diversity of resilience 
programming they experienced. Table 4 shows the intervention categories used in the two 
datasets. 

Table 4: Resilience program categories available from the PREG I and PRIME datasets 

PREG I EL PRIME EL 

• Livestock and crop productivity and management 
• Financial services 
• Natural resource management/ climate change 

adaptation 
• Life skills 

• Livestock productivity and competitiveness 
• Financial services 
• Natural resource management 
• Climate change adaptation 

 
Measures of program participation may differ across household surveys and are based on the objectives 
of the respective evaluations. Ideally, households that have participated in resilience programming 
(treatment group) would be compared with those that have not (comparison group). A key objective of 
the current analysis is to ascertain the effect of resilience programming on the need for HFA 
irrespective of the type of resilience programming delivered or level of household participation in such 
programming. However, only the PREG I EL survey was designed to capture a comparison group (i.e., 
did not participate in any resilience programming). In contrast, the PRIME project evaluation compared 
high- versus low-intensity levels of participation in resilience programming; only a small number of 
households did not receive any program interventions at all (Table 5). This highlights an important 
difference in how surveys are designed and the types of data that might be available for determining the 
effects of resilience programming on the need for HFA. The PRIME EL survey includes only beneficiaries 
of resilience programming while the PREG I EL includes both program and non-program participants 
(i.e., beneficiaries and non-beneficiaries). Although designed as an impact evaluation, the PRIME EL is in 
fact more representative of a program evaluation as it lacks a true counterfactual (i.e., households who 
did not receive any resilience programming). Instead, households who did not directly participate in 
PRIME activities are used as the counterfactual group, even though they may have benefitted indirectly 
from some systems-level resilience-type programming from other stakeholders (e.g., the government). 
The PREG I EL is also designed as an impact evaluation and includes a true counterfactual (e.g., non-
beneficiaries). See Annex A for more details. 

Table 5 provides mean values for the three program participation measures for the PREG I EL and 
PRIME EL datasets. Recall that the categories of program intervention variable used to examine the 
different types of programming in which households participated has four categories in each dataset, 
though there are slight differences in categories across projects (Table 4) and the total program 
participation variable measures the total number of program interventions a household participated in, 
regardless of the type of intervention. 
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Overall, 98.7 percent of PRIME EL respondents report having participated in some type of resilience 
programming intervention in the last 12 months compared to only 12.5 percent of respondents in the 
PREG I EL survey. Similarly, the PREG I sample shows lower overall participation (total count of 
resilience interventions) and diversity (categories of resilience interventions) of resilience programming 
participation compared with households in the PRIME sample. 

Table 5: Mean values for program participation indicators for PREG I El and PRIME EL datasets. 

Indicators Mean value 
 PREG I PRIME 

Any participation in resilience programming in last 12 months (%) 12.5% 98.7% 

Total count of resilience programming interventions over the last 12 
months (0-22) 0.22 7.0 

Observations 2,739  
Total categories of resilience programming participation (0-4)  0.15 a/ 3.0 
Observations 2,689 2,705 

Note: a/ excludes respondents that indicated that they participated in unspecified “other” programming 
 
Resilience programming is based on the idea that layering, integrating, and sequencing interventions can 
further enhance and catalyze transformational change.17 In order to capture the multi-dimensional 
nature of resilience programming, alternative measures of program participation are modelled, which 
allow for examination of the relationships between resilience programming interventions and the need 
for HFA by considering the impacts of both the degree of project participation and the types—or 
diversity—of programming received. 

3.4 Multivariate Regression Analysis 
The underlying hypothesis presented here is that participation in programming designed to improve 
household resilience capacities reduces the probability that a household will require HFA when exposed 
to shocks. Key variables of interest are: need for HFA, shock exposure, and resilience capacities. 
Specifically, the following questions are investigated:18 

1) How do resilience program interventions affect a household’s need for HFA?  
2) How do resilience capacities and their components affect household need for HFA in the face of 

shocks? 

The following variables are used in the regression equations: 

• Need for humanitarian food assistance (HFA): As the dependent variable, the need for HFA 
is based on the FEWS NET Matrix Analysis methodology using a combined food consumption 
(FC) and livelihood coping strategies (LCS) matrix; specific variables vary depending on 
indicators available in the dataset. Households classified in IPC Phase 3, 4, or 5 (Crisis, 
Emergency, Catastrophe, respectively) are considered in need of HFA and are given a value of 

                                                
17 USAID. 2012. Building resilience to recurrent crisis. USAID Policy and Program Guidance. Washington, D.C.  
18 As a first approximation, the regression analyses presented here are in linear form. Additional analysis would be needed to 
empirically examine whether non-linear models provide more statistically robust results. 
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1. Households below IPC Phase 3 are assigned a value of 0. Given that this variable can take 
only two values, multivariate analysis involves a binary response model. 

• Resilience programming:19 This explanatory variable varies across the datasets (see Section 
3.1), but generally refers to the intensity of program interventions, which may differ between 
“control” and treatment groups.  

• Received humanitarian assistance (RHA): This binary variable is used as an explanatory or 
dependent variable, depending on the regression model, and indicates whether the household 
has received humanitarian food aid or cash transfers in the past 12 months.  

• Resilience capacity (RC): This explanatory variable is used as an overall index of household 
resilience capacity and combines the absorptive, adaptive and transformative capacity indices. 

• Shock exposure: An explanatory variable that measures the number of shocks reported by a 
household and the impacts of each shock on household food consumption and income.  

• Household characteristics: Household characteristics are used as control variables and include 
adult equivalents, age-sex composition, gender of household head, and predominant 
agricultural/pastoral livelihood status.  

Three analytical models are used to explore the relationship between resilience programming and the 
need for HFA: i) a reduced form model, ii) an extended linear model, and iii) a mediation analysis. The 
reduced form model explores the relationship between resilience programming and the need for HFA 
(between Point A and Point C in Figure 2) by treating resilience programming as the key determinant of 
household need for HFA; i.e., whether resilience programming is directly associated with the need for 
HFA. The extended linear model tests how investments in resilience programming (Point A) decrease 
the need for HFA (Point C) when controlling for household resilience capacity (Point B); resilience 
programming and household resilience capacity independently influence the need for HFA.  

Both the reduced form and the extended linear models are presented to help justify the use of the final 
model, the mediation analysis. In this model, household resilience capacity (Point B) is a mediator 
between the program intervention variables (Point A) and the need for HFA (Point C), i.e., resilience 
programming activities serve to improve household resilience capacity, which in turn decreases the need 
for assistance.  

The models are tested using data from resilience surveys conducted in Ethiopia (PRIME EL) and 
northern Kenya (PREG I EL) to assess the performance of each model in generating expected results 
with statistically significant parameters. Specifically, the research examines and quantifies the 
relationships among resilience programming investments, household receipt of humanitarian assistance 
(RHA), resilience capacities, and the likelihood that a household will need humanitarian food assistance 
as measured by FEWS NET Matrix Analysis.20 

                                                
19 Interventions designed to improve household and/or community resilience capacity and ability to recover quickly from shocks 
and stressors. 
20 The need for humanitarian food assistance is a composite variable that includes household food consumption and livelihood 
coping strategies and has a value of 0 for households below the IPC Phase 3 threshold and a value of 1 for those at IPC Phase 3 
or higher. Note that RHA is included as an explanatory variable and is not a component of the dependent variable; households 
that have already received food assistance are controlled for in the models.  
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Reduced Form Model  
In the reduced form model, the relationship between the need for HFA and resilience programming 
interventions is explored, as shown in Equation (1): 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓 ℎ𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑓𝑓𝑢𝑢𝑢𝑢𝑢𝑢 𝑢𝑢𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑢𝑢𝑎𝑎𝑁𝑁 = �

𝑅𝑅𝑁𝑁𝑎𝑎𝑢𝑢𝑅𝑅𝑢𝑢𝑁𝑁𝑢𝑢𝑎𝑎𝑁𝑁 𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑓𝑓𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑝𝑝
𝑅𝑅𝑅𝑅𝑅𝑅

𝑆𝑆ℎ𝑓𝑓𝑎𝑎𝑜𝑜 𝑁𝑁𝑒𝑒𝑝𝑝𝑓𝑓𝑎𝑎𝑢𝑢𝑓𝑓𝑁𝑁
𝑅𝑅𝑓𝑓𝑢𝑢𝑎𝑎𝑁𝑁ℎ𝑓𝑓𝑅𝑅𝑁𝑁 𝑎𝑎ℎ𝑢𝑢𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑁𝑁𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑎𝑎𝑎𝑎

�  (1) 

The overall objective of this analysis is to measure the amount by which the need for HFA is reduced as 
a result of resilience programming. The most basic formulation of this model compares the estimated 
HFA needs of households that have participated in resilience programming (treatment group) with those 
that have not (control group), controlling for other relevant factors. This basic formulation is only 
available for the PREG I EL survey; the PRIME EL dataset does not allow for testing between a treatment 
and control group because only a small number of households did not receive any program 
interventions. Thus, a modified approach is needed to measure how different levels of programming 
participation affect the need for HFA.  

Two alternative formulations of program interventions are modeled in the PRIME EL. The first 
formulation includes a count variable of all the program interventions that households participated in 
irrespective of type. In the second formulation, a count variable is used to account for program 
participation across PRIME’s four program intervention categories (i.e., livestock productivity and 
competitiveness, pastoral natural resource management, financial services, and climate change 
adaptations) in order to account for intensity of program participation. This allows us to examine the 
relationships between resilience programming interventions and the need for HFA by considering i) the 
impact of households having any PRIME project participation and ii) the intensity of programming 
received.  

Other determinants used as controls include whether the household has received humanitarian 
assistance (RHA), shock exposure, and household characteristics (household size, age-sex composition, 
gendered household type). Controlling for such factors helps to determine whether the resilience 
program interventions contribute to a decreased need for HFA (i.e., a relationship whose coefficient is 
negative and statistically significant) rather than certain exogenous factors beyond the control of the 
project. 

Extended Linear Model  
The extended linear model combines the index of household resilience capacity (RC) and resilience 
program interventions into the same equation, as shown below in Equation (2): 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓 ℎ𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑓𝑓𝑢𝑢𝑢𝑢𝑢𝑢 food 𝑢𝑢𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑢𝑢𝑎𝑎𝑁𝑁 = 𝑓𝑓

⎝

⎜
⎛

𝑅𝑅𝑅𝑅
𝑅𝑅𝑁𝑁𝑎𝑎𝑢𝑢𝑅𝑅𝑢𝑢𝑁𝑁𝑢𝑢𝑎𝑎𝑁𝑁 𝑝𝑝𝑓𝑓𝑓𝑓𝑝𝑝𝑓𝑓𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑝𝑝

𝑅𝑅𝑅𝑅𝑅𝑅
𝑆𝑆ℎ𝑓𝑓𝑎𝑎𝑜𝑜 𝑁𝑁𝑒𝑒𝑝𝑝𝑓𝑓𝑎𝑎𝑢𝑢𝑓𝑓𝑁𝑁

𝑅𝑅𝑓𝑓𝑢𝑢𝑎𝑎𝑁𝑁ℎ𝑓𝑓𝑅𝑅𝑁𝑁 𝑎𝑎ℎ𝑢𝑢𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑁𝑁𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑎𝑎𝑎𝑎⎠

⎟
⎞

  (2) 

In this specification, both program interventions and resilience capacity are independent explanatory 
variables. That is, resilience programming can increase without any corresponding increase in resilience 
capacity (which is inconsistent with the conceptual model in Figure 2). The estimated coefficient of the 
program intervention variable measures the change in the probability that a household needs HFA 
associated with participation in program interventions, holding all other explanatory variables constant, 
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including the resilience capacity variable. This model is appropriate if we assume that resilience 
programming can reduce the probability of needing HFA through some other channel than resilience 
capacity or if the index created to measure resilience capacity is not an accurate measure of resilience 
capacity. However, if the conceptual model described above is correct, then resilience programming and 
resilience capacity are inter-related variables, not independent variables. The statistical implication of this 
involves multicollinearity in the model; the model is unable to effectively separate the independent effects 
of resilience programming and resilience capacity on the dependent variable.  

One way to test the validity of assumptions underlying the extended linear model is to test for 
multicollinearity between the resilience programming and resilience capacity explanatory variables. 
Another way is to compare the results of the extended linear model with those of the reduced form 
model represented in Equation (1). Evidence that resilience programming does not directly reduce need 
for HFA but rather, does so indirectly through the increase in resilience capacity, would be supported if 
there are insignificant or negative low-magnitude coefficients for resilience programming in the reduced 
form model in Equation (1). Further evidence that resilience programming reduces the need for HFA 
indirectly through the increase in resilience capacity, and not directly, would be supported if the 
coefficients of the resilience programming variables have smaller magnitudes or lower levels of statistical 
significance in the extended linear model compared with the reduced form models.  

Mediation Analysis 
The mediation analysis is built explicitly on the conceptual model that links resilience programming to 
the need for HFA (Figure 2); it explores the hypothesis that household resilience capacity acts as a 
mediator between resilience program interventions and the need for HFA. Th technique has the 
advantage of eliminating any endogeneity bias that may result from the inherent interdependence 
between the need for HFA and resilience capacity (namely that higher resilience capacity and need for 
HFA are both influenced by participation in resilience programming).21  

Assuming other important covariates have not been omitted, the mediation analysis is predicted to 
produce unbiased (i.e., the most accurate) parameter estimates of program participation on the need for 
HFA. The mediation analysis is represented by Equation (4): 

 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑓𝑓𝑓𝑓𝑓𝑓 ℎ𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑓𝑓𝑢𝑢𝑢𝑢𝑢𝑢 𝑢𝑢𝑎𝑎𝑎𝑎𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑢𝑢𝑎𝑎𝑁𝑁 = 𝑓𝑓

⎝

⎜
⎛

𝑅𝑅𝑅𝑅^
𝑃𝑃𝑓𝑓𝑓𝑓𝑝𝑝𝑓𝑓𝑢𝑢𝑢𝑢 𝑢𝑢𝑢𝑢𝑢𝑢𝑁𝑁𝑓𝑓𝑖𝑖𝑁𝑁𝑢𝑢𝑢𝑢𝑢𝑢𝑓𝑓𝑢𝑢𝑎𝑎

𝑅𝑅𝑅𝑅𝑅𝑅
𝑆𝑆ℎ𝑓𝑓𝑎𝑎𝑜𝑜 𝑁𝑁𝑒𝑒𝑝𝑝𝑓𝑓𝑎𝑎𝑢𝑢𝑓𝑓𝑁𝑁

𝑅𝑅𝑓𝑓𝑢𝑢𝑎𝑎𝑁𝑁ℎ𝑓𝑓𝑅𝑅𝑁𝑁 𝑎𝑎ℎ𝑢𝑢𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑁𝑁𝑓𝑓𝑢𝑢𝑎𝑎𝑢𝑢𝑢𝑢𝑎𝑎𝑎𝑎⎠

⎟
⎞

  (4) 

The mediation analysis is estimated using an Instrumental Variable (IV) probit estimator, otherwise 
referred to as the two-stage least squared (2SLS) estimator. In the first stage, resilience capacity is 
regressed against program interventions. In the second stage, need for humanitarian food assistance is 

                                                
21 The statistical challenge in this model is that resilience capacity, a right-hand side variable in the regression equation, is itself an 
endogenous variable; it is a function of participation in resilience programming. One problem with including a variable that is 
endogenous to the system as an explanatory variable in the regression is that it violates the assumption that the endogenous 
variable is uncorrelated with the error term of the model. The 2SLS regression model used as part of the mediation analysis 
reduces the likelihood of this correlation by replacing the observed variable (resilience capacity) with the predicted value of this 
variable based on a regression of resilience capacity against the instrumental variable (resilience program participation) and other 
exogenous variables in the model. A description, and example of using IV techniques to establish the existence of a mediating 
variable is available in Acemoglu, Johnson and Robinson (2002) Reversal of Fortune. 
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regressed against the predicted value of resilience capacity from the first-stage regression, plus all the 
other explanatory variables.  

The model differs from the extended linear model in that it treats resilience capacities as an 
intermediate dependent variable represented in the equation as RC^ (RC hat), whereas the extended 
linear model treats resilience capacities as an explanatory variable. RC^ is a computed variable using the 
exogenous variables associated with resilience capacities: program interventions, RHA, shock exposure, 
and household characteristics.  

4. Results 
Results in this section are presented in the form of standard regression output tables that include 
coefficient values of variables of interest, statistical significance levels of the coefficients, and number of 
observations. In order to estimate the magnitude of the effect of program participation on the need for 
HFA, marginal effects are also presented in the form of predicted probabilities, namely the difference in 
the predicted need for HFA (a likelihood ranging from 0 to 100 percent) between households that 
participated in resilience programming compared to those that did not. The full regression output tables, 
including coefficient estimates for explanatory variables used as controls (e.g., number of adult 
equivalents in the household, age-sex composition of household, gender of household head) are found in 
Annexes C and D. 

4.1 Reduced Form Model 
Table 6 presents results from the reduced form regression model using PRIME EL data to show the 
relationship between resilience programming and the need for HFA. Columns A, B, and C show results 
using different program participation variables (see Section 3.2). Recall that the PRIME EL survey does 
not capture participation in any resilience programming (binary variable) due to the near universal 
participation of all sampled households in resilience programming interventions (Table 5).  

Results from the reduced form regression model show that when the programming participation 
variables are run independently, total program participation (Column A) and categories of program 
intervention (Column B) are both negatively and highly significantly associated with the need for HFA 
(Table 6). This suggests that households who participated less—either in terms of the total number or 
the types of interventions in which they participated—tended to need HFA more than households who 
had greater levels of participation. However, when the variables are combined (Column C), only total 
program participation is significantly correlated with the need for HFA. Full regression results are 
presented in Table 17 (Annex C). 

The marginal effects represent the change in the probability of needing HFA predicted by the model at 
different levels of participation (i.e., the total number of program interventions and the number of 
different types of interventions). Specifically, it measures the predicted marginal effects (difference) on 
the probability of needing HFA when participation is zero (no participation) compared to the average 
level of participation observed within the sample when holding constant all other explanatory variables.22 
For the PRIME EL data, the number of different types of resilience programming (Column B) reduced 
the likelihood of a household needing HFA by about 33 percent while the total number of resilience 
programming interventions (Column A) had a marginal effect of 24 percent. Thus, participating in a 
diversity of types of resilience programming (e.g., financial services, climate change adaptation, 
                                                
22 See Annex D for details on the calculation of marginal effects. 
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livestock/crop productivity) provides some additional benefit in reducing the need for HFA beyond just 
participating in “more” interventions.  

Table 6: Results from the reduced form model for resilience programming and the need for HFA using the 
PRIME EL dataset 

Dependent variable: Need for 
humanitarian food assistance 

(IPC Phase ≥3):  
Probit estimator 

(A)  (B)  (C)  

Total program 
participation  

 
  

Categories of 
program 

intervention 
 

  

Total program 
participation + 
categories of 

program 
intervention 

  

Coef. Sig.   Coef. Sig.   Coef. Sig.   
Resilience Programming                   

Total program participation  -0.05 ***        -0.05 ***   

Categories of program intervention        -0.18 ***   -0.05     

Shock exposure 0.06 ***   0.05 ***   0.06 ***   
HHs received humanitarian 
assistance 0.19 ***   0.15 **   0.19 ***   

Constant -0.36     -0.14     -0.27     

Marginal effect (% difference) a/ -0.14 (-23.89)  -0.21 (-33.00)  -0.18 (-29.24)  

Observations 2592     2592     2592     
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the mean. 
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status. 
 
Likewise, results from the reduced form regression model using data from the PREG I EL also show that 
when the programming participation variables are run independently, all three variables (Columns A, B, 
C) are negatively and highly significantly associated with the need for HFA (Table 7). When the total 
program participation and categories of intervention variables are combined (Column C), there is no 
statistically significant relationship between programming participation and the need for HFA. The full 
regression results are presented in Table 24 (Annex D). 

Using the PREG I EL data, participation in any resilience programming (Column A) has the largest 
marginal effect on the need for HFA, reducing it by 29 percent, followed by the total number of 
programming interventions (Column B). 
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Table 7: Results from the reduced form model for resilience programming and the need for HFA using the 
PREG I EL dataset 

Dependent variable: 
Need for humanitarian 

food assistance  
(IPC Phase ≥3): 

 
Probit estimator 

(A)   (B)   (C)   (D)   

Any program 
participation   

Total 
program 

participation 
  

Categories of 
program 

intervention 
  

Total 
program 

participation 
+ categories 
of program 
intervention 

  

Coef. Sig.   Coef. Sig.   Coef. Sig.   Coef. Sig.   

Resilience Programming                         

Total program 
participation    -0.13 **     -0.03    

Categories of program 
intervention  

      -0.22 **  -0.18    

Any participation (0/1) -0.27 **           

Shock exposure 0.11 ***   0.11 ***  0.11 ***  0.11 ***   

HHs received 
humanitarian assistance -0.27 **   -0.27 **  -0.27 **  -0.27 **   

Constant -1.00 ***   -1.01 ***  -1.02 ***  -1.02 ***   

Marginal effect (% 
difference) a/ -0.08 (-28.89)  -0.08 (-28.30)  -0.06 (-

24.08)  -0.07 (-
25.73) 

 

Observations 2,68
4 

  2,68
4   2,684   2,68

4    

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the mean. 
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status. 

4.2 Extended Linear Model 
Table 8 presents results from the extended linear model using PRIME EL data that show the relationship 
between resilience programming and the need for HFA. Recall that the extended linear model includes a 
resilience capacity measure, in contrast to the reduced form model. When the model is independently 
applied to the program intervention variables, both program participation variables (Columns A and B), 
as well as the combined variable (Column C) are significant and in the expected direction. As was the 
case for the reduced form model, when the program intervention variables are combined, the categories 
of program intervention (i.e., diversity of interventions) is no longer significantly associated with the 
need for HFA. However, categories (diversity) of programming intervention has the greatest marginal 
effect (14 percent reduction) on the need for HFA. Full regression results are presented in Table 18 
(Annex C). 

Across all three regression formulations (Columns A, B and C), resilience capacity is highly significantly 
correlated with the need for HFA. Notably, the marginal effects of program participation across all three 
specifications in Table 8 are lower when controlling for resilience capacity (i.e., using the extended linear 
model) than when resilience capacities are excluded from the equation (i.e., using the reduced form 
model in Table 6). The reduction of the impact of program participation when controlling for resilience 
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capacity supports the hypothesis that improvements in resilience capacity are the principal mediating 
factor through which resilience program participation reduces the need for HFA.  

Table 8: Results from the extended linear model for resilience programming, resilience capacity, and the need for 
HFA using the PRIME EL dataset 

  (A)   (B)   (C)    

Dependent variable: Need for 
humanitarian food assistance 

(IPC Phase ≥3):  
Probit estimator. 

Total program 
participation    

Categories of 
program 

intervention 
  

Total program 
participation + 
categories of 

program 
intervention 

  

Coef. Sig.   Coef. Sig.   Coef. Sig.   
Resilience Capacity -0.01 ***   -0.01 ***   -0.01 ***   

Resilience Programming                    

Total program participation -0.04 ***         -0.04 ***   

Categories of program intervention        -0.11 **   -0.03     

Shock exposure 0.06 ***   0.05 ***   0.06 ***   

HHs received humanitarian assistance 0.20 ***   0.17 ***   0.20 ***   

Constant -0.02     0.20    0.02     

Marginal effect (% difference) a/ -0.03 (-7.12)  -0.07  (-13.89)  -0.05  (-11.17)  

Observations 2592     2592     2592     
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the mean.  
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status 
 

Table 9 presents results using PREG I EL data. Across all four regression formulations (Columns A-D), 
resilience capacity is highly significantly correlated—and in the expected direction—with the need for 
HFA. Additionally, the marginal effects of program participation on the need for HFA are large across all 
formulations. However, there is no statistically significant relationship between resilience programming 
and the need for HFA. Full regression results are presented in Table 25 (Annex D). That is, controlling 
for differences in resilience capacity, resilience programming does not account for changes in the need 
for HFA in addition to the programming effects on resilience capacity. 

Table 9: Results from the extended linear model for three resilience programming variables, resilience capacity, 
and the need for humanitarian food assistance using the PREG I EL dataset 

Dependent 
variable: Need for 

humanitarian 
food assistance 
(IPC Phase ≥3): 

(A)   (B)   (C)   (D) 

Any program 
participation    Total program 

participation    
Categories of 

program 
intervention 

  

Total program 
participation + 
categories of 

program 
intervention 

Probit estimator Coef. Sig.   Coef. Sig.   Coef. Sig.   Coef. Sig. 
Resilience capacity 
index 

-0.02 ***  -0.02 ***  -0.02 ***  -0.02 *** 

Resilience 
Programming  
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Dependent 
variable: Need for 

humanitarian 
food assistance 
(IPC Phase ≥3): 

(A)   (B)   (C)   (D) 

Any program 
participation    Total program 

participation    
Categories of 

program 
intervention 

  

Total program 
participation + 
categories of 

program 
intervention 

Probit estimator Coef. Sig.   Coef. Sig.   Coef. Sig.   Coef. Sig. 
Total program 
participation -   0.01   -   0.00  

Categories of 
intervention -   -   0.02   0.02  

Any participation 0.07   -   -   -  

Shock exposure 0.16 ***  0.16 ***  0.16 ***  0.16 *** 

HHs received 
humanitarian 
assistance 

-0.27 ** 
 

-0.27 ** 
 

-0.27 ** 
 

-0.27 ** 

Constant -0.55 *  -0.55 *  -0.55 *  -0.55 * 
Marginal effect 
difference (% 
difference) a/ 

-0.10 (-36.73) 
 

-0.06 (-24.83) 
 

-0.08 (-32.20) 
 

-0.07 (-24.91) 

Observations 2,684   2,684   2,684   2,684  
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the mean.  
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status. 
 
In summary, results from the reduced form model using both PRIME EL and PREG I EL data show large 
marginal effects of program participation variables on reducing the need for HFA. However, the reduced 
form model only establishes a relationship between resilience programming and the need for HFA; it 
does not establish that participation in resilience programming affects—ideally reduces—the need for 
HFA. This simple formulation may attribute factors that are correlated with—but are not direct results 
of participation in—program interventions. For example, households that participate in resilience 
program interventions may have higher aspirations and confidence to adapt, or more diversified income, 
not as a result of program interventions but rather from some sort of selection bias (e.g., self-selection). 
Such non-program factors may be associated with greater resilience capacity, and therefore less need 
for HFA. However, in the reduced form model, the reduced need for HFA is associated with program 
participation rather than non-program correlated factors; the result is overestimation of the program’s 
impact on the need for HFA. The reduced form model is therefore rejected as an appropriate method 
for measuring the extent to which resilience programming reduces the need for HFA in the face of 
shocks and stressors.  

Results generated from the extended linear model help to support the hypothesis that improvements in 
resilience capacity mediate the inverse relationship between program participation and the need for 
HFA (i.e., as participation increases, the need for HFA decreases). Evidence from this model includes i) 
the strong observed relationship between resilience capacity and the reduction in the need for HFA 
(using both datasets) and ii) the weak relationship between program participation and need for HFA 
when controlling for resilience capacity. However, the estimates using the extended linear model are 
also biased due to positive correlations between program participation and resilience capacity. Thus, the 
extended linear model is also rejected as appropriate for estimating the effects of resilience 
programming on the need for HFA. 
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4.3 Mediation Analysis 
This section presents results from mediation analysis using the PRIME EL and PREG I EL datasets to test 
the hypothesis that participation in programming designed to improve resilience to shocks reduces the 
probability that a household will need HFA, mainly through improvements in household resilience 
capacity. The mediation analysis more explicitly captures the causal relationships shown in Figure 2 than 
do either the reduced form or extended linear models discussed above. 

Results from the 2SLS estimator of the mediation analysis are divided into two sets of parameter 
estimates for the two equations that comprise the model. Results presented in the “first stage” column 
show parameter estimates for the equation that includes resilience capacity as the dependent variable, 
regressed against the resilience program participation measures while controlling for household 
structural characteristics. The second-stage results provide estimates for the structural equation of 
interest, namely, the need for humanitarian food assistance regressed against the predicted values of 
resilience capacity and controls for household structure from the first-stage regression.  

As was the case for the two previous models, analysis of the PRIME EL data involves only two 
programming participation variables, namely the total number of program interventions a household 
participated in and the number of different types, or categories, of interventions. Analysis of the PREG I 
EL data involves all three variables. For both datasets, results for each variable are presented in separate 
tables.  

Table 10 shows that the total program participation variable (first stage) is significantly and positively 
associated with resilience capacity, and that resilience capacity is strongly and negatively related to the 
need for HFA (second stage), which is the expected direction. Thus, these results suggest that i) the 
total number of interventions a household participates in, the greater their resilience capacity, and ii) 
greater household resilience capacity reduces their need for HFA. Full regression results are shown in 
Table 19 (Annex C). 

Table 10: Results from the mediation analysis for total program participation, resilience capacity, and the need 
for humanitarian food assistance using the PRIME dataset 

    IV Probit (first stage)   IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator (2SLS)   Resilience capacity   

Need for humanitarian 
assistance (IPC Phase 

≥3) 
   Coef. Sig.   Coef. Sig. 

Resilience capacity index       -0.03 *** 
Resilience programming       
Total program participation  1.56 ***      
Shock exposure  0.11    0.06 *** 
HHs received humanitarian assistance  0.83    0.21 *** 

Constant  40.82 ***  0.92 ** 
Observations  2592    2592   
Marginal effect difference (% change) a/     -3.36 (-7.12) 

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the predicted need for humanitarian food assistance at program values of 0 
and the weighted average count of program interventions = 6.9. 
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status 
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Results from the mediation analysis for the program participation variable related to different categories 
of interventions households participate in are shown in Table 11. Again, these results mirror those in 
Table 10 and suggest that participation in more diverse types of programming is related to better 
resilience capacity and that households with higher resilience capacity tend to have less need of HFA. 
Full regression results are shown in Table 20 (Annex C). 

It should be noted that for both program participation variables using the PRIME EL dataset, the marginal 
effects are not as pronounced as those from the reduced form models. This is because in the reduced 
form models, the estimated coefficients on the participation variables may be picking up the effects of 
resilience capacity that are correlated with, but not ‘caused’ by resilience programming. For example if 
program participants have inherently higher confidence to adapt than non-participants and also lower 
need for HFA, the reduced form model will erroneously capture in this association in the participation 
variable, since the effect of confidence to adapt will not be controlled for by inclusion of the resilience 
capacity variable. 

Table 11: Results from the mediation analysis for categories of program intervention, resilience capacity, and the 
need for humanitarian food assistance using the PRIME dataset. 

    IV Probit (first stage)   IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator (2SLS) 

  Resilience capacity   
Need for humanitarian 
assistance (IPC Phase 

≥3) 
   Coef. Sig.   Coef. Sig. 
Resilience capacity index       -0.03 *** 
Resilience programming       
Categories of program intervention  6.50 ***      
Shock exposure  0.45 *  0.06 *** 
HHs received humanitarian assistance  2.02 **  0.20 ** 
Constant  31.82 ***  0.73 * 
Observations   2592    2592   

Marginal effect difference (% change) a/     -7.07 (-13.89) 
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the predicted need for humanitarian food assistance at program values of 0 
and the weighted average number of intervention categories in which households participated = 2.7. 
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head, predominant 
agricultural/pastoral livelihood status. 
 
In contrast to the PRIME EL, analysis with the PREG I EL dataset uses all three programming variables, 
the results of which are presented in Table 12, Table 13 and Table 14. Results show that all three 
measures of resilience programming participation are strongly and positively related with resilience 
capacity (first stage columns); households who participate in resilience programming interventions tend 
to have higher resilience capacity. Additionally, they all show that resilience capacity is negatively 
associated with the need for assistance (second stage columns); households with higher resilience 
capacity tend to have less need for HFA.  

The marginal effects of the three program participation variables are somewhat small and range from a 4 
percentage point reduction in needing HFA based on the total number of interventions households 
participate in (Table 13) to a 5 percentage point reduction based on any program participation (Table 
12). Full regression results for the different program participation variables are shown in Table 26, Table 
27 and Table 28. 
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Table 12: Results from the mediation analysis for any program participation, resilience capacity, and the need for 
HFA using the PREG I EL dataset 

    IV Probit (first stage)   IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator (2SLS) 

  Resilience capacity   
Need for humanitarian 

food assistance (IPC 
Phase ≥3) 

   Coef. Sig.   Coef. Sig. 
Resilience capacity index      -0.02 ** 

Resilience programming       

Any program participation (0/1)  14.87 ***   -  

Shock exposure  2.01 ***   0.15 *** 

HHs received humanitarian assistance  -0.46    -0.27 ** 

Constant  23.07 ***   -0.66 ** 
Observations  2,684    2,684  

Marginal effect difference (% change) a/      -0.013 (-4.93) 
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the predicted need for humanitarian food assistance at program values of 0 
and the mean rate of participation = 0.12. 
Household characteristics controlled for: household size, age-sex composition, gender of household head. 
 
Table 13: Results from the mediation analysis for total program participation, resilience capacity, and the need 
for humanitarian food assistance using the PREG I EL dataset 

    IV Probit (first stage)   IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator 

(2SLS) 
  Resilience capacity   

Need for 
humanitarian food 

assistance (IPC Phase 
≥3) 

   Coef. Sig.   Coef. Sig. 
Resilience capacity index      -0.02 ** 
Resilience programming       
Total program participation  5.79 ***   -  
Shock exposure  1.99 ***   0.16 *** 
HHs received humanitarian assistance  -0.10    -0.27 ** 

Constant  23.97 ***   -0.59 * 
Observations  2,684    2,684  

Margins effect difference (% change) a/      -0.01 (-3.77) 
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the predicted need for humanitarian food assistance at program values of 0 
and the weighted average count of program interventions = 0.22. 
Household characteristics controlled for: adult equivalents, age-sex composition, gender of household head 
 

Table 14: Results from the mediation analysis for categories of program intervention, resilience capacity, and the 
need for humanitarian food assistance using the PREG I dataset 
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    IV Probit (first stage)   IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator 

(2SLS) 
  Resilience capacity   

Need for 
humanitarian food 

assistance (IPC Phase 
≥3) 

   Coef. Sig.   Coef. Sig. 
Resilience capacity index     -0.02 ** 

Resilience programming       

Categories of program intervention   10.17 ***  -  

Shock exposure  1.99 ***  0.16 *** 
HHs received humanitarian assistance  -0.42   -0.30 *** 

Constant  23.97 ***  -0.62 * 
Observations  2,634   2,634  

Margins effect difference (% change) a/     -0.012 (-4.59) 
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average number of intervention 
categories in which households participated = 0.15. 
Household characteristics controlled for: adult equivalents, age-sex composition, and gender of household head. 
 
So far, results reflect estimates of the reduction in HFA needed for all households in a program 
implementation area, i.e., the “average treatment effect.” The next two figures show predictions of the 
“average treatment effect” for different program participation variables, i.e., the probability any 
household in a given program area (including both participating and non-participating households) will 
need humanitarian food assistance compared with those that did not participate in any resilience 
programming. Simulations are based on results from mediation analysis for different values of program 
participation variables. Simulations predict the need for HFA if no sampled households had participated 
in resilience programming interventions by estimating the results from the model with the participation 
variables set to a value of zero. 

Figure 3 presents the model predictions based on the mediation analysis using the PRIME EL dataset 
(Table 10 and Table 11). Only the total program participation and categories of program intervention 
measures were used to generate the PRIME results, given that nearly all sampled households have 
engaged in “any” resilience programming. The results show that the categorical program intervention 
variable used to examine participation predicts a greater reduction in the likelihood of needing HFA 
compared with participation measured as a count of the total number of resilience interventions (7.1 
and 3.4 percentage point reductions, respectively). This indicates that participation in a number of 
different categories of interventions was more effective at reducing the need for HFA compared with 
the total number of interventions, regardless of which category of intervention.  
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Figure 3: Predicted probability* of the need for HFA for two program participation variables using the PRIME 
dataset 

 
* Predicted probabilities are based on coefficients from the respective mediation analyses. 
 

Figure 4 presents the model predictions using the PREG I EL data for the three different measures of 
program participation (A, B, and C). Overall, there is little change in the predicted probability of needing 
HFA for any of the programming participation variables; the estimated reduction is small and essentially 
the same regardless of how program participation is measured. 

Figure 4: Predicted probability* of the need for HFA across different measures of program participation using the 
PREG I dataset 

 
* Predicted probabilities are based on coefficients from the respective mediation analyses. 
 
In summary, the results from the mediation analysis applied to the PRIME EL and PREG I EL datasets 
clearly demonstrate strong, positive relationships between participation in resilience programming and 
resilience capacity. This provides empirical support for the conceptual model whereby program 
participation drives improvements in resilience capacity which, in turn, reduces the need for 
humanitarian food assistance. 
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The next logical step in the analysis would be to convert the predicted reduction in proportion of 
households in the program implementation area needing humanitarian food assistance to a predicted 
reduction in program population needing humanitarian food assistance. With that figure in hand, an 
estimated USD cost of granting humanitarian food assistance per person could be used to estimate the 
USD-value of “humanitarian food assistance averted”—i.e., the amount saved on humanitarian food 
assistance due to investments in resilience programming. 

5. Summary and Conclusion 
The findings reported here focus on identifying an appropriate model for measuring the extent to which 
resilience programming reduces the need for humanitarian food assistance in the face of shocks. 
Multivariate regression analysis was used to examine the relationship between participation in resilience 
programming and the need for HFA. Overall, the results of these analysis were somewhat inconclusive; 
some analyses show positive associations between participation in resilience programming and a 
reduction in the need for HFA while others do not, at least using these datasets. In contrast, analysis of 
the relationship between resilience capacities and the need for HFA showed a strong negative association; 
higher levels of resilience capacity are associated with lower need of HFA. Such findings support 
investment in resilience programming as a means to decrease the need for HFA among vulnerable 
populations. 

Next, a conceptual model was tested positing that participation in programming designed to improve 
resilience to shocks reduces the probability that a household will require HFA, mainly through 
improvements in household resilience capacity. Four analytical models were developed and tested, 
including two reduced form models (i.e., one with and one without participation in resilience 
programming as an explanatory variable), one extended linear model, and a mediation analysis. Results 
from the first three models provided supporting evidence but also revealed their methodological 
limitations for quantifying the impact of resilience programming on the need for HFA.  

The mediation analysis, which explicitly incorporates the causal relationships between resilience 
programming and increased resilience capacity, and ultimately to a reduced need for HFA, was tested 
with various formulations of participation in resilience program interventions. Of the different 
participation variables tested, any program participation (a dichotomous variable) may, in fact, be the most 
appropriate for calculating household need for HFA. When available, this simple measure of participation 
(i.e., yes/no) is recommended due to its ease of interpretation. At the same time, additional analysis with 
this program participation variable should be recommended.  

Of the alternative formulations tested, the variable based on a count of the categories of program 
interventions in which households participated resulted in the greatest decrease in household need for 
HFA. Depending on the information available, future analyses may need to consider adjusting the 
measures of program participation. As a general strategy, it may be appropriate to estimate alternative 
formulations of program participation and use some average measure across them. It may also be 
appropriate to use the alternative formulations of participation when trying to capture the effects of 
layering, sequencing and integrating interventions often used in resilience programming. Current 
research studies underway (including but not limited to RISE II in the Sahel and PREG II in Kenya) will 
continue to add to this body of evidence. 

Overall, program participation was associated with a decrease in probability of the need for HFA of 
approximately 1 percentage point based on the PREG I EL dataset and as much as 7 percentage points 
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based on the PRIME EL. Although resilience programming likely has an effect on reducing household 
need for HFA, results from the current analysis suggest it may not necessarily be a large-scale reduction. 
However, it should be noted that this conceptual model represents the impact of resilience 
programming at a single point in time (i.e., the endline). A more advanced cost-benefit analysis would 
better account for the cumulative impacts of resilience-enhancing investments over time, which would 
likely be larger in magnitude. Using data from surveys undertaken at a single point in time does not 
permit empirically-based estimation of these dynamics; longitudinal data sets would provide 
opportunities for estimating cumulative effects.  

Overall, the results from testing the mediation analysis with two datasets clearly demonstrate strong 
positive relationships between resilience programming and resilience capacity. The findings provide 
empirical support for the conceptual model whereby improved resilience capacity acts as a mediator 
between program interventions and the need for HFA. In other words, resilience programming 
increases household resilience capacity, which in turn decreases the need for humanitarian food 
assistance. Although an important finding, clearly more work is needed, including on expanding analysis 
to capture the impact of resilience programming—over time—on the need for humanitarian response.  
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Annex A: Indicator Definitions, by Dataset 
Table 15: Indicator definitions, by dataset 

 

Need for Humanitarian Food 
Assistance 

(= IPC Phase 3 or higher) 

Program Intervention/Intensity 

PRIME 
Endline 

IPC phase is determined per 
FEWS NET Matrix approach using 
HFIAS/HDDS/rCSI food security 
and livelihood coping strategies 
matrixes. 

Households were divided into treatment group and 
“control” groups within each of the two project areas, 
Borena and Jijiga. These groups were further defined 
around the intensity with which interventions would be 
implemented in kebeles. Each of the 112 kebeles in the 
PRIME Impact Evaluation area was assigned to a high- or 
low-intensity group.  

PREG I 
Endline 

IPC phase is determined per 
FEWS NET Matrix approach using 
HHS/HDDS food security and 
livelihood coping strategies 
matrixes. 

Program intensity refers to households in the control and 
treatment groups and the number of developmental 
activities within each county. Households in the control 
group were selected from sub-locations in Baringo, 
Mandera, Samburu, and Tana River counties where 
humanitarian assistance and/or other non-PREG USAID 
programming is implemented. USAID considers that 
their non-PREG programming in these counties is 
not directly focused on addressing multiple 
dimensions of resilience. The treatment households 
were selected from sub-locations in Garissa, Isiolo, 
Marsabit, Wajir, and Turkana counties. Each treatment 
county was further stratified into low-, medium, and high-
intensity programming categories using the following 
criteria:  

• Low intensity: PREG OR at least two other 
non-PREG USAID development activities 

• Medium intensity: PREG + one other non-
PREG USAID development activity, OR three 
other non-PREG USAID development activities 

• High intensity: PREG + two or more non-
PREG USAID development activities, OR four 
other non-PREG USAID development activities 
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Annex B: Calculation of Marginal Effects 
In order to estimate the magnitude of the effect of program participation on the need for humanitarian 
food assistance, coefficients estimated from the regression model are used to calculate the change in 
predicted probabilities of the binary dependent variable, namely the need for humanitarian food 
assistance. For the reduced form model, which utilizes a probit estimator, the change in predicted 
probabilities is calculated by determining the predicted probability of the need of humanitarian food 
assistance in the absence of programming less the predicted probability of humanitarian food assistance 
with program participation.  

The predicted probability of the binary dependent variable using a probit estimator can be obtained 
using the cumulative standard normal probability distribution function and a linear combination of the 
predictors (i.e., ∑ βx; the sum of the products of the regression coefficients multiplied by an 
observable value of the respective independent variables): 

pi = F(xi * beta), where: 
F = the cumulative normal distribution 
Xi = a vector of values of the independent variables (generally set to the mean) 
beta = a vector of the coefficient estimates from the probit regression 
 

Figure 5 provides an example of calculating the marginal effect of program participation using data from 
the PRIME EL. The marginal effect of program participation (based on total interventions received) on the 
need for HFA is calculated as the predicted probability of the need for HFA23 with no programming 
(0.656) minus the predicted probability of the need for HFA at the observed mean (mean = 7 
interventions received) of total interventions received in the sample (0.498). The difference is 0.158, which 
means that the need for humanitarian food assistance is 15.8 percentage points lower for households 
that received an average of seven interventions (the mean of the sample) compared to those households 
that received no interventions. 

Figure 5: Predicted probabilities calculated in STATA using the postestimation function margins 

 

  

                                                
23 Need for humanitarian food assistance is a binary variable in which the predicted probability can range between 0-1. 

                                                                              
          2      .4980736   .0140179    35.53   0.000     .4703505    .5257967
          1       .656323   .0232912    28.18   0.000     .6102601    .7023859
         _at  
                                                                              
                   Margin   Std. Err.      t    P>|t|     [95% Conf. Interval]
                           Linearized
                                                                              

2._at        : tot_part_all    =           7

1._at        : tot_part_all    =           0

Expression   : Pr(FC_LCS), predict()

Predictive margins                              Number of obs     =      2,592

. margins, at(tot_part_all=0) at(tot_part_all=7)  vce(unconditional)      
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Annex C: Supplemental Tables for the PRIME EL 
Table 16: Mean values of indicators used in regression analyses for data from the PRIME EL dataset. 

Indicators Mean value 

Need for humanitarian food assistance (%) 43.6 
Resilience Programming (%)   

Total program participation (0-25) 7.0 
Categories of participation (0-4)  2.7 

Resilience capacity (0-100) 50.6 
Shock exposure (0-19) 5.5 
HHs received humanitarian assistance (%) 62.9 
Observations 2705 

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
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Table 17: Full results from the reduced form model for resilience programming and the need for HFA using the 
PRIME EL dataset 

Dependent variable: Need for 
humanitarian food assistance (IPC Phase 

≥3):  
Probit estimator 

(A) (B) (C) 

Total program 
participation  

Categories of 
program 

intervention 

Total program 
participation + 

categories of program 
intervention 

Coef. Sig. Coef. Sig. Coef. Sig. 

Resilience Programming               

Total program participation -0.05 ***    -0.05 *** 

Categories of program intervention      -0.18 *** -0.05   

Shock exposure 0.06 *** 0.05 *** 0.06 *** 

HHs received humanitarian assistance 0.19 *** 0.15 ** 0.19 *** 

Household socio-demographic characteristics  

Regions (/Borena)             

Jijiga -0.34 *** -0.32 *** -0.34 *** 

Female-adult-only households 0.08   0.10  0.09   

Household size 0.00   0.00  0.00   

Household composition (/% males 30 plus)             

Males 0-16 0.00   0.00   0.00   

Males 16-30 0.00   0.00   0.00   

Females 0-16 -0.00   -0.00   -0.00   

Females 16-30 -0.00   -0.00   -0.00   

Females 30 plus 0.00   0.00   0.00   

Pastoral status (/Pastoralist)             

Agro-pastoralist 0.13   0.14   0.13   

Non-pastoralist 0.31 *** 0.34 *** 0.31 *** 

Constant -0.36   -0.14   -0.27   

Marginal effect difference (% difference) -0.14 (-23.89) -0.21 (-33.00) -0.18 (-29.24) 
95% Confidence Interval       

Marginal effect, at 0 (ll, ul) 0.57 (0.52, 0.62) 0.63 (0.53, 0.72) 0.61 (0.51, 0.71) 
Marginal effect, at mean (ll, ul) 0.43 (0.41, 0.46) 0.42 (0.39, 0.45) 0.43 (0.40, 0.46) 

Observations 2592   2592   2592   
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Table 18: Full results from the extended linear model for resilience programming, resilience capacity, and the 
need for HFA using the PRIME EL dataset 

  (A) (B) (C)  

Dependent variable: Need for 
humanitarian food assistance (IPC 

Phase ≥3):  
Probit estimator 

Total program 
participation  

Categories of 
program 

intervention 

Total program 
participation + 
categories of 

program 
intervention 

Coef. Sig. Coef. Sig. Coef. Sig. 

Resilience Capacity -0.01 *** -0.01 *** -0.01 *** 
Resilience Programming              

Program participation -0.04 ***     -0.04 *** 

Categories of program intervention     -0.11 ** -0.03   

Shock exposure 0.06 *** 0.05 *** 0.06 *** 
HHs received humanitarian assistance 0.20 *** 0.17 *** 0.20 *** 
Household socio-demographic characteristics  
Regions (/Borena)             

Jijiga -0.47 *** -0.49 *** -0.47 *** 
Female-adult-only households 0.06   0.06   0.06   
Household size 0.01   0.01   0.01   
Household composition (/% males 30 plus)             

Males 0-16 0.00   0.00   0.00   
Males 16-30 0.00   0.00   0.00   
Females 0-16 -0.00   -0.00   -0.00   
Females 16-30 -0.00   -0.00   -0.00   
Females 30 plus 0.00   0.00   0.00   

Pastoral status (/Pastoralist)             
Agro-pastoralist 0.13   0.14   0.13   
Non-pastoralist 0.29 *** 0.31 *** 0.29 *** 

Constant -0.02   0.20  0.02   
Marginal effect difference (% difference) -0.03 (-7.12) -0.07  (-13.89) -0.05  (-11.17) 
95% Confidence Interval       

Marginal effect, at 0 (ll, ul) 0.47 (0.43, 0.51) 0.51 (0.46, 0.56) 0.449 (0.44, 0.54) 
Marginal effect, at mean (ll, ul) 0.44 (0.41, 0.47) 0.44 (0.41, 0.47) 0.43 (0.41, 0.46) 

Observations 2592   2592   2592   
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the mean. 
 / denotes comparison group for statistical tests of differences across groups.  
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Table 19: Full results from the mediation analysis for total program participation, resilience capacity, and the 
need for HFA using the PRIME EL dataset 

  IV Probit (first stage) IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator Resilience capacity 

Need for humanitarian food 
assistance (IPC Phase ≥3) 

  
  Coef. Sig.  Coef. Sig.   
Resilience capacity      -0.03 ***   
Resilience Programming            

Total program participation 1.56 ***        
Shock exposure 0.11    0.06 ***   
HHs received humanitarian assistance 0.83    0.21 ***   
Household socio-demographic characteristics  
Regions (/Borena)          

Jijiga -14.93 ***  -0.79 ***   
Female-adult-only households -3.36 **  0.06     
Household size 0.25    0.01     
Household composition (/% males 30 plus)            

Males 0-16 0.01    0.00     
Males 16-30 0.00    0.00     
Females 0-16 0.03    -0.00     
Females 16-30 0.07 *  0.00    
Females 30 plus -0.02    0.00     

Pastoral status (/Pastoralist)            
Agro-pastoralist 0.56    0.14     
Non-pastoralist 0.20 **  0.21 **   

Constant 40.82 ***  0.92 **   
Observations 2592    2592     

Margins effect difference (% difference) a/    -0.03 (-7.12)   
95% Confidence Interval       

Marginal effect, at 0 (ll, ul)    0.47 (0.42, 0.53)  
Marginal effect, at mean (ll, ul)    0.44 (0.41, 0.47)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
 / denotes comparison group for statistical tests of differences across groups. 
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Table 20: Full results from the mediation analysis for categories of program participation, resilience capacity, and 
the need for HFA using the PRIME EL dataset 

  IV Probit (first stage) IV Probit (second stage) 

Dependent variable:  
Two-stage least squared estimator Resilience capacity 

Need for humanitarian food 
assistance (IPC Phase ≥3) 

  
  Coef. Sig.  Coef. Sig.   
Resilience capacity      -0.03 ***   
Resilience Programming            

Categories of program participation 6.50 ***        
Shock exposure 0.45 *  0.06 ***   
HHs received humanitarian assistance 2.02 **  0.20 ***   
Household socio-demographic characteristics  
Regions (/Borena)          

Jijiga -15.62 ***  -0.74 ***   
Female-adult-only households -3.82 **  -0.01     
Household size 0.31    0.01     
Household composition (/% males 30 plus)            

Males 0-16 0.01    0.00     
Males 16-30 -0.01    0.00     
Females 0-16 0.03    -0.00     
Females 16-30 0.07 *  0.00     
Females 30 plus -0.02    0.00     

Pastoral status (/Pastoralist)            
Agro-pastoralist -0.09    0.14     
Non-pastoralist -3.61 ***  0.23 **   

Constant 31.82 ***  0.73 ***   
Observations 2592   2592     

Margins effect difference (% difference) a/    -0.07 (-13.89)   
95% Confidence Interval       

Marginal effect, at 0 (ll, ul)    0.51 (0.41, 0.61)  
Marginal effect, at mean (ll, ul)    0.44 (0.41, 0.47)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
 / denotes comparison group for statistical tests of differences across groups. 
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Table 21: Full results from the mediation analysis for combined programming interventions, resilience capacity 
and the need for HFA using the PRIME EL dataset 

  IV Probit (first stage)   IV Probit (second stage)   

Dependent variable:  
Two-stage least squared estimator Resilience capacity   

Need for 
humanitarian food 

assistance  
(IPC Phase ≥3) 

  

  Coef. Sig.   Coef. Sig.   
Resilience capacity     -0.03 ***   
Resilience Programming             

Total program participation 1.29 ***       
Categories of program intervention 2.71 ***       

Shock exposure 0.07     0.06 ***   
HHs received humanitarian assistance 0.81     0.21 ***   
Household socio-demographic characteristics  
Regions (/Borena)             

Jijiga -14.93 ***   -0.77 ***   
Female-adult-only households -3.47 **   -0.02     
Household size 0.28     0.01     
Household composition (/% males 30 plus)             

Males 0-16 0.01     0.00     
Males 16-30 -0.01     0.00     
Females 0-16 0.03     -0.00     
Females 16-30 0.07 *   0.00     
Females 30 plus -0.02     0.00     

Pastoral status (/Pastoralist)             
Agro-pastoralist 0.50     0.14     
Non-pastoralist -2.49 **   0.22 **   

Constant 35.54 ***   0.87 **   
Observations 2592     2592     

Margins effect difference (% difference) a/     -0.05 (-11.17)   
95% Confidence Interval       

Marginal effect, at 0 (ll, ul)   0.49 (0.42, 0.56)  
Marginal effect, at mean (ll, ul)   0.43 (0.41, 0.46)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
 / denotes comparison group for statistical tests of differences across groups 
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Annex D: Supplemental Tables for the PREG I EL 
Table 22: Mean values of indicators used in regression analyses using the PREG I EL dataset 

Indicators Mean value 

Need for humanitarian food assistance (%) 0.26 
Resilience programming  

Total program participation (0-22) 0.22 
Categories of program intervention (0-4) 0.15 
Any program participation (0/1) 0.12 

Resilience capacity index (0-100) 29.97 
Shock exposure (0-23) 1.91 
HHs received humanitarian assistance (%) 16.1% 
Observations 2,684 

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
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Table 23: Full regression results from the reduced form model for resilience programming and the need for HFA 
using the PREG I EL dataset 

Dependent variable: Need 
for humanitarian food 

assistance (IPC Phase ≥3): 

(A)   (B)   (C)   (D)   

Any program 
participation    Total program 

participation    
Categories of 

program 
intervention 

  

Total program 
participation + 
categories of 

program 
intervention 

  

Probit estimator Coef. Sig.   Coef. Sig.   Coef. Sig.   Coef. Sig.   

Resilience Programming                   
Total all program 
participation -   -0.13 **     -0.03    

Categories of program 
intervention -      -0.22 **  -0.18    

Total any participation -0.27 **           
Shock exposure 0.11 ***  0.11 ***  0.11 ***  0.11 ***   
HHs received humanitarian 
assistance -0.27 **  -0.27 **  -0.27 **  -0.27 **   

Household socio-demographic characteristics 
Female-adult-only households -0.12   -0.12   -0.12   -0.12    
Male-adult-only households  -0.09   -0.09   -0.09   -0.09    
Household size -0.02   -0.02   -0.02   -0.02    
Household composition (/% males 30 plus) 

Males 0-16 0.01 **  0.01 **  0.01 **  0.01 **   
Males 16-30 0.00   0.00   0.00   0.00    
Females 0-16 0.00   0.00   0.00   0.00    
Females 16-30 0.00   0.00   0.00   0.00    
Females 30 plus 0.01 *  0.01 *  0.01 **  0.01 **   

Constant -1.00 ***  -1.01 ***  -1.02 ***  -1.02 ***   

95% Confidence Interval a/             

Marginal effect, at 0 (ll, ul) 0.27 (0.22, 0.32)  0.27 (0.22, 0.32)  0.27 (0.22, 0.32)  0.27 (0.22, 0.32)   
Marginal effect, at mean  
(ll, ul) 0.19 (0.12, 0.26)  0.19 (0.12, 0.26)  0.20 (0.14, 0.27)  0.20 (0.13, 0.27)   

Observations 2,684   2,684   2,684   2,684    
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and 1 for model (A); and the program values of 0 and 
the mean for models (B), (C), and (D). 
/ denotes comparison group for statistical tests of differences across groups. 
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Table 24: Full regression results from the extended linear model for three resilience programming variables, 
resilience capacity, and the need for humanitarian food assistance using the PREG I EL dataset 

Dependent variable: Need 
for humanitarian food 

assistance (IPC Phase ≥3): 

(A)   (B)   (C)   (D)   

Any program 
participation    Total program 

participation    
Categories of 

program 
intervention 

  

Total program 
participation + 
categories of 

program 
intervention 

  

Probit estimator Coef. Sig.   Coef. Sig.   Coef. Sig.   Coef. Sig.   
Resilience capacity index -0.02 ***  -0.02 ***  -0.02 ***  -0.02 ***  
Resilience Programming               

Total program 
participation -   0.01   -   

0.00    

Categories of 
intervention -   -   

0.02  
 

0.02  
  

Any participation 0.07   -   -   -   
Shock exposure 0.16 ***  0.16 ***  0.16 ***  0.16 ***   
HHs received humanitarian 
assistance 

-0.27 ** 
 

-0.27 ** 
 

-0.27 ** 
 

-0.27 ** 
  

Household socio-demographic characteristics 
Female-adult-only HHs  -0.13   -0.13   -0.13   -0.13    
Male-adult-only HHs -0.04   -0.04   -0.04   -0.04    
Household size 0.00   0.00   0.00   0.00    
Household composition (/% males 30 plus) 

Males 0-16 0.01 **  0.01 **  0.01 **  0.01 **   
Males 16-30 0.00 *  0.00 *  0.00   0.00 *   
Females 0-16 0.00   0.00   0.00   0.00    
Females 16-30 0.00   0.00   0.00   0.00    
Females 30 plus 0.01 *  0.01 *  0.01 *  0.01 *   

Constant -0.55 *  -0.55 *  -0.55 *  -0.55 *   
Marginal effect difference 
(% difference) a/ 

-0.10 (-36.73) 
 

-0.06 (-24.83) 
 

-0.08 (-32.20) 
 

-0.07 (-24.91) 
  

Observations 2,684   2,684   2,684   2,684    
Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and 1 for model (A); and the program values of 0 and 
the mean for models (B), (C), and (D). 
/ denotes comparison group for statistical tests of differences across groups. 
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Table 25: Full regression results from the mediation analysis for any program participation, resilience capacity 
and the need for humanitarian food assistance using the PREG I EL dataset 

  IV Probit (first stage)   IV Probit (second stage)   

Dependent variable:  
Two-stage least squared estimator Resilience capacity   

Need for 
humanitarian food 

assistance (IPC Phase 
≥3) 

  

  Coef. Sig.   Coef. Sig.   
Resilience capacity index    -0.02 **   
Resilience programming       

Any program participation 14.87 ***      
Shock exposure 2.01 ***  0.15 ***   
HHs received humanitarian assistance -0.46   -0.27 **   

Household socio-demographic characteristics      

Female-adult-only households -0.39   -0.13    
Male-adult-only households  1.69   -0.05    
Household size 0.75 ***  -0.01    
Household composition (/)     

Males 0-16 -0.07 **  0.01 **   
Males 16-30 0.05 ***  0.00    
Females 0-16 -0.05   0.00    
Females 16-30 0.00   0.00    
Females 30 plus -0.04   0.01 *   

Constant 23.07 ***  -0.66 **   
Observations 2,684   2,684    

Margins effect difference (% difference) a/    -0.10 (-36.73)   
95% Confidence Interval     

Marginal effect, at 0 (ll, ul)   0.27 (0.22, 0.31)  
Marginal effect, at mean (ll, ul)   0.17 (0.11, 0.23)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and 1 for the model. 
/ denotes comparison group for statistical tests of differences across groups. 
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Table 26: Full regression results from the mediation analysis for total program participation, resilience capacity 
and the need for humanitarian food assistance using the PREG I EL dataset 

  IV Probit (first stage)   IV Probit (second stage)   

Dependent variable:  
Two-stage least squared estimator Resilience capacity   

Need for humanitarian 
food assistance (IPC Phase 

≥3) 
  

  Coef. Sig.   Coef. Sig.   
Resilience capacity index    -0.02 **   

Resilience programming       

Total program participation 5.79 ***      

Shock exposure 1.99 ***      

HHs received humanitarian assistance -0.10       
Household socio-demographic characteristics      
Female-adult-only households -0.42   -0.13    

Male-adult-only households  1.73   -0.04    

Household size 0.76 ***  0.00    

Household composition (/% males 30 plus)     
Males 0-16 -0.07 **  0.01 **   
Males 16-30 0.05 ***  0.00    

Females 0-16 -0.06   0.00    

Females 16-30 -0.01   0.00    

Females 30 plus -0.05   0.01 *   
Constant 23.97 ***  -0.59 *   
Observations 2,684   2,684    

Margins effect difference (% difference) a/    -0.07 (-28.50)   
95% Confidence Interval     

Marginal effect, at 0 (ll, ul)   0.26 (0.22, 0.31)  
Marginal effect, at mean (ll, ul)   0.20 (0.14, 0.25)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
 / denotes comparison group for statistical tests of differences across groups. 
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Table 27: Full regression results from the mediation analysis for categories of program participation, resilience 
capacity and the need for humanitarian food assistance using the PREG I EL dataset 

  IV Probit (first stage)   IV Probit (second stage)   

Dependent variable:  
Two-stage least squared estimator Resilience capacity   

Need for 
humanitarian food 

assistance (IPC Phase 
≥3) 

  

  Coef. Sig.   Coef. Sig.   
Resilience capacity index    -0.02 **   
Resilience programming       

Categories of program intervention 10.09 ***      
Shock exposure 2.03 ***  0.16 ***   
HHs received humanitarian assistance -0.45   -0.27 **   
Household socio-demographic characteristics        
Female-adult-only households -0.45   -0.13    
Male-adult-only households  1.63   -0.04    
Household size 0.72 ***  0.00    
Household composition (/% males 30 plus)     

Males 0-16 -0.07 **  0.01 **   
Males 16-30 0.05 ***  0.00    
Females 0-16 -0.06 *  0.00    
Females 16-30 -0.01   0.00    
Females 30 plus -0.06   0.01 *   

Constant 24.16 ***  -0.60 *   
Observations 2,684   2,684    

Margins effect difference (% difference) a/    -0.08 (-32.20)   

95% Confidence Interval      
Marginal effect, at 0 (ll, ul)   0.26 (0.22, 0.31)  
Marginal effect, at mean (ll, ul)   0.18 (0.12, 0.24)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
/ denotes comparison group for statistical tests of differences across groups. 
  



The Relationship between Resilience Capacity and the Need for Humanitarian Food Assistance 

REAL | Resilience Evaluation, Analysis and Learning  39 

Table 28: Full regression results from the mediation analysis for total program participation, categories of 
participation, resilience capacity, and the need for humanitarian food assistance using the PREG I EL dataset 

  IV Probit (first stage)   IV Probit (second stage)   

Dependent variable:  
Two-stage least squared estimator Resilience capacity   

Need for humanitarian 
food assistance (IPC 

Phase ≥3) 
  

  Coef. Sig.   Coef. Sig.   
Resilience capacity index    -0.02 **   
Resilience programming       

Total all program participation -0.01       

Categories of program intervention 10.11 ***      
Shock exposure 2.03 ***  0.16 ***   
HHs received humanitarian assistance -0.45   -0.27 **   
Household socio-demographic characteristics      
Female-adult-only households -0.45   -0.13    
Male-adult-only households  1.63   -0.04    
Household size 0.72 ***  0.00    
Household composition (/% males 30 plus)     

Males 0-16 -0.07 **  0.01 **   
Males 16-30 0.05 ***  0.00    
Females 0-16 -0.06 *  0.00    
Females 16-30 -0.01   0.00    
Females 30 plus -0.06   0.01 *   

Constant 24.16 ***  -0.60 *   
Observations 2,684   2,684    

Margins effect difference (% difference) a/    -0.07 (-24.91)   
95% Confidence Interval      

Marginal effect, at 0 (ll, ul)   0.26 (0.22, 0.31)  
Marginal effect, at mean (ll, ul)   0.20 (0.14, 0.25)  

Note: Stars represent statistical significance at the 0.1 (*), 0.05 (**) and 0.01 (***) levels. 
a/ Marginal effect reports the difference between the program values of 0 and the weighted average effect. 
/ denotes comparison group for statistical tests of differences across groups. 
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