
 

  

From insight to foresight: 
 

Using data to improve food and nutrition outcomes in protracted food crises in 
the Horn of Africa  

This is a summary position paper for policymakers and practitioners. The full position paper can be downloaded for 
free at https://doi.org/10.18174/576146 or at www.wur.eu/cdi (under publications).  

 



Executive summary 

The problem. Insecure food and nutrition security (FNS) in the Horn of Africa is an urgent problem stemming from a 
complex interplay of factors likely to get worse with the intensifying effects of climate change and shocks to food systems 
including global ones such as the war in Ukraine.   

Our findings on optimising programmes to improve FNS. To be most effective, any programme to address FNS 
insecurity should be localised, context-specific, and evidence-based; should take livelihoods, coping and resilience into 
consideration; and should use a food systems approach (looking at the complex interplays between markets, 
environmental drivers, human activities, and other factors).  

Reactive (humanitarian) interventions can temporarily improve food and nutrition outcomes in times of disaster, but they 
are unsustainable; do not address root causes of food insecurity; and often act against livelihoods, coping and resilience, 
leading to aid dependency.  

Preventive actions focus on root causes, development, and peacebuilding (the humanitarian-development-peace, or HDP 
nexus), taking livelihoods, coping strategies and resilience into consideration, and strengthening food systems resilience. 
They are much more effective and economical in improving FNS. Calculations show that every dollar that is being spent 
on preparedness or mitigation efforts saves from 5 to 6 dollars in later disaster response and recovery.1  

Our findings on optimising the use of data to support these programmes. The Gartner analytics ascendancy 
model (Figure 1) structures our discussion because it is widely used and is particularly helpful in translating policymakers’ 
questions into specific data analytics and data science techniques.2 We also focus on Integrated Food Security Phase 
Classification (IPC) data because it is a global standard in FNS analyses. The IPC does not collect its own primary data 
but integrates existing sources of evidence. Using this evidence, it identifies five phases of food security in 30 countries 
(1:none/minimal, 2:stressed, 3:crisis, 4:emergency, and 5:catastrophe/famine). Phases 4 and 5 are usually the points at 
which donors are willing to provide quick funding for humanitarian support.3 
 
 

 
Figure 1: Gartner’s ascendancy model (2012), adapted 

 At present, assessment of FNS mainly uses descriptive 
data analysis to study the ongoing situation. There are 
several difficulties with this. For instance, there is no 
standardised agreement on which data to include; 
responses may not reflect the realities of local food 
systems; and descriptive data analysis at present 
mainly triggers reactive programmes dealing with food 
crises, emergencies and catastrophe/famine in line with 
IPC descriptions. 

Developing the use of diagnostic, and especially 
predictive and prescriptive data analysis, could 
potentially optimise programming by analysing what 
might happen and what would best help, enabling the 
design of preventive actions to improve FNS before food 
stress turns into crisis, or crisis into disaster.

Conclusion. This paper is important for two reasons. The innovations in data science which we describe have the 
potential to transform assessments and forecasts, support the localisation agenda, and take a food systems approach. 
This improved use of data could offer ways to enable much more effective and efficient programmes. 

Secondly, this improved use of data would support programmes moving from mainly reactive to preventive actions. It 
will be a major challenge to provoke this paradigm shift of focus. Although there will always be a need for reactive 
interventions, focusing on prevention and resilience building will ultimately reduce the need for reactive interventions. 

Key recommendations include: 

• Shift from mainly reactive interventions (addressing consequences), to include preventive actions (addressing root 
causes in context). 

• Take a food systems approach (because food crises have specific complex and dynamic situations, and the data 
science involved can contribute to analytical and prescriptive perspectives).  

• Use data science to support localisation and HDP-Nexus programming (including conflict sensitivity).  
• Through data science, explore key reasons why people in food crises move from IPC phase 3 (food crisis) to IPC 

phase 4 (food emergency) to IPC phase 5 (catastrophe/famine). 

 
1 For more information on return on investment in disaster preparedness and mitigation, see the UNICEF/ WFP report on return of investment for emergency preparedness 
2 Maoz, M., 2013. Gartner Research. https://www.gartner.com/en/documents/2531116 
3 https://www.ipcinfo.org/fileadmin/user_upload/ipcinfo/docs/communication_tools/brochures/IPC_Brochure_What_the_IPC_is.pdf 
 



 

1. Introduction  

The problem: food and nutrition insecurity in the Horn of Africa  

The Horn of Africa is affected by protracted crises. Ethiopia, Sudan, South Sudan, and Somalia have been in crisis for 
decades, with weak governance (in the face of overwhelming constraints), breakdown of local institutions, deterioration 
in livelihood systems, and increasing conflict. 

Food and nutrition insecurity is endemic in these protracted crises because of a complex interplay of factors within local 
food systems including climate change, hazards and disasters, environmental drivers, and often intractable conflict.4 This 
impacts people’s health (unsustainable livelihood systems and poor food security contribute to malnutrition and increased 
mortality rates), so it affects their ability to fulfil their potential and the economic development of those countries most at 
risk.  

Food and nutrition insecurity is particularly concentrated in countries affected by civil conflict, impacting millions of 
people. Protracted local conflicts (mainly border disputes, violent clan clashes, and conflicts between farmers and 
herders) are also a major barrier to stable FNS levels.5 

UN Security Council resolution 2417 reminds governments and non-state actors of their responsibility to ensure safe, 
stable, and equal access to food.6 It can be an important preventative tool to protect civilians and achieve prohibitive and 
accountability objectives. With conflict often inducing food insecurity and the threat of famine, UN resolution 2417 
explicitly condemns the starving of civilians as a method of warfare.  

Why this paper is important  

Food and nutrition insecurity in the Horn of Africa is an urgent problem, stemming from a complex interplay of factors, 
which is likely to get worse in the near future with rapidly worsening effects of climate change and shocks to the system 
(such as for example the war in Ukraine). The improved use of data which we describe in this paper offers ways 
to address this problem much more effectively.  

Our methodology 

We focus on localisation (giving more power to and better engaging local and national actors in all phases of 
humanitarian action).7  
 
We focus on data because innovations in artificial intelligence and data science have the potential to transform 
assessments and forecasts, design more efficient programmes, and support the localization agenda by taking a food 
systems approach. 
 
We focus on Integrated Food Security Phase Classification (IPC) data (especially how it informs the design of 
medium- and long-term programmes) because it is a global standard in FNS analyses.  
 

We use the Gartner analytics ascendancy model (Figure 1) because it is widely used in academia and the private 
sector and is particularly helpful in translating policymakers’ questions into specific data analytics and data science 
techniques. The model suggests that an organisation passes through four levels of analytics (descriptive, diagnostic, 
predictive, and prescriptive) before reaching state-of-the-art data analysis. 

 

 
     Figure 2: Gartner’s ascendancy model (2012), adapted 

 
4 FAO, et al., 2010. The State of Food Security and Nutrition in the World, Rome: FAO. 
5 Cottyn, I. & Meester, J., 2021. ‘Of Cattle and Conflict’ – Rethinking responses to pastoralism-related conflicts, s.l.: Clingendael. 
6 http://unscr.com/en/resolutions/2417 
7 This follows the agenda set out by the World Humanitarian Summit of 2016; see the report commissioned by the Netherlands Ministry of Foreign Affairs 
https://humanitarianadvisorygroup.org/wp-content/uploads/2021/07/Localisation_lit_review_WEB-1.pdf 

 

At present, data is mostly used for descriptive analytics 
to assess FNS and react to emergencies.  

This paper suggests that policymakers and donors could 
include the use of diagnostic, predictive and prescriptive 
analytics to address FNS. This would enable the design 
of sustainable improvement programmes that stop the 
occurrence of emergencies and support long-term 
optimized FNS outcomes.  



2. The background of the problem: how food and nutrition security is currently assessed and 
responded to 

Descriptive analytics (the first stage of Gartner’s model) are mainly used at present; these study what has happened/ 
is happening. A wide range of indicators give data on outcomes, drivers, and risks for each of the four dimensions of food 
security (availability; accessibility; utilization; and the stability of these dimensions over time) on different levels 
(national, household, and individual). Decision-makers and policymakers use these to decide how and where to design 
FNS programmes. The tables below summarise some of these.  

Table 1: datasets on FNS 

Name Link 

IPC  click here 
Global Hunger Index click here 
HungerMap Live click here 
Country Nutrition Profiles click here 

Global Food Security Index click here 
EM-DAT click here 
ACLED click here 
Fragile States Index  click here 
Global Peace Index click here 
Economic Explorer  click here 
Hunger Reduction Commitment Index click here 
FAOSTAT click here 

Table 2: reports on FNS 

Name Link 

State of FNS in the World  click here 

Global Report on Food Crises click here 

Global Nutrition Report click here 

UNDRR Annual Report  click here 

World Risk Report  click here 

IPCC Assessment Report click here 

Freedom in the World Report click here 

State of FNS in the World  click here 

Global Report on Food Crises click here 

Global Nutrition Report click here 

UNDRR Annual Report  click here 

World Risk Report  click here 

The problem with descriptive analytics is that some are used more commonly than others, and there is no 
standardized agreement on which to include or exclude. 

Integrated Food Security Phase Classification (IPC) is an important globally accepted measure integrating different 
data sources, used for decision-making, humanitarian appeals and humanitarian response plans, and policy development. 

The IPC does not collect its own primary data but integrates existing sources of evidence. It distinguishes between first 
and second level inputs. First level data are on food consumption and livelihoods (like energy intake, household hunger, 
and dietary diversity). Second level data are on nutritional status and mortality (like mid-upper arm circumference, BMI, 
crude death rates, and under-five death rates). Using this evidence, it identifies five phases of food security in 30 
countries (1:none/minimal, 2:stressed, 3:crisis, 4:emergency, and 5:catastrophe/famine). Phases 4 and 5 are usually 
the points at which donors are willing to provide quick funding for humanitarian support.  

There are several problems with the IPC. Its construction is time-consuming and relies partly on human judgement. 
It is likely to see improvements in line with recommendations by the Advanced Technology and Artificial Intelligence 
(ATARI) initiative, but at the moment it lags behind technological advances. Data availability and quality differs between 
countries. It usually prescribes a grain-based response which may not reflect the realities of local food systems, and it is 
difficult to generate action for areas moving from stressed to crisis.  

In summary, there are several challenges with IPC assessments, and they are currently used to develop reactive 
(humanitarian) programming in dealing with food crises, emergencies and famine.  

 

3. The current status of FNS insecurity in the Horn of Africa 

The Horn of Africa is particularly affected by protracted crises and FNS insecurity. Over 32 million people were in acute 
food insecurity in 2021, and these numbers do not consider the anticipated impact of the war in Ukraine or the worsening 
effects of climate change.8 Disasters and short-term shocks (which get most donor attention), and long-term stressors 
(which get less attention) have contributed to these complex and long-lasting protracted crises, with high numbers of 
people affected or dying over a prolonged period.9 Typical shocks and stressors have included drought, floods,  conflict, , 
disease, and pests such as locusts. The impact of these include loss of  human life, serious under-nutrition, loss of crops, 
livestock and other livelihood assets, serious disruption of food systems activities and longer term socio-economic and 
environmental impacts. 

 

 
8 WFP and FAO, 2021. Hunger Hotspots. FAO-WFP early warnings on acute food insecurity: March to July 2021 outlook, Rome: WFP  
9 EM-DAT, 2021. The International Disaster Database https://www.emdat.be  
Cornish, L., 2020. What were the most underreported humanitarian crises of 2019?  
https://www.devex.com/news/interactive-what-were-the-most-underreported-humanitarian-crises-of-2019-96433 
 
 



4. Policy options to improve FNS in the Horn of Africa 

Reactive interventions usually involve humanitarian assistance (e.g. distribution of food, water and animal fodder, 
provision of shelter and medical assistance) to address crises and emergencies. 

Disasters can create significant attention and reactive interventions, which when managed well can contribute to 
increasing the effectiveness of aid through generating ‘legitimacy’ and ‘monitoring’ effects.As food and nutrition 
insecurity can be both caused by and result from conflict, the provision of aid, when designed well, can potentially 
decrease conflict.  

However, purely reactive interventions are relatively expensive and not sustainable. By their very nature they do not 
address root causes of food insecurity, and often act against livelihoods, coping and resilience, leading to aid 
dependency. In the long term, aid effectiveness is at risk when a strong desire for visibility and ‘quick gains’ leads to a 
preference for reactive interventions over preventive actions. 

Preventive actions focus on development (including disaster risk reduction and preparedness) and peacebuilding. 
These programmes can be designed to address root causes of food and nutrition insecurity, can take livelihoods, coping 
and resilience into consideration, and can strengthen food systems resilience. The peace aspect of the humanitarian-
development-peace nexus should be an integral element of programming as most people in protracted food crisis 
contexts go hungry as a result of conflict impacting food systems.  

Preventive actions are much more economical. Calculations show that every dollar that is being spent on preparedness or 
mitigation efforts saves 5-6 dollars in later disaster response and recovery. 

Programming for optimised FNS outcomes 

Ideally, any programme addressing FNS should pay attention to the following. 

Firstly, programming should be tailored to local needs, context-specific, and evidence-based. This ensures its 
efficacy (indeed indiscriminate or wrongly targeted aid can have a detrimental effect).  

Secondly, programming should take livelihoods, coping and resilience into consideration. Programmes often 
have a direct impact on livelihoods, potentially strengthening or undermining people’s resilience capacities and altering 
people’s future abilities to respond to food crises. These are key leverage points in addressing FNS, as people can exert 
influence over the effects of a crisis or disaster, thus reducing its impact and associated loss and damage. The presence – 
or absence – of coping strategies and resilience capacities influences the extent to which people can do this. 

Resilience and system thinking thus become a central theme in assessing FNS in protracted crises. Drawing connections 
between FNS and resilience allows us to identify and address root causes of food insecurity and therefore improve links 
between relief, development, and peacebuilding.  

Identifying and strengthening people’s resilience capacities remains a major challenge. Being aware of people’s or 
beneficiaries’ resilience capacities requires involving people throughout the process, from consultation to designing to 
implementing to monitoring programmes. 

Thirdly, programming should use a food system approach. Food and nutrition security or insecurity can be seen as 
the outcome of food systems and the complex interplays between markets, environmental drivers, human activities, and 
other factors. A shift away from analysing individual FNS outcomes towards analysing food systems as a whole allows for 
a more analytic approach towards accountable programming and the planning of initiatives to assess and address FNS, 
whether reactive interventions or preventive actions.  
 

Using data analytics (both quantitative and qualitative) for optimised FNS programming 

Using data to assess the past  

Descriptive analytics (most widely used at the moment) is useful, but only tell us what has or is happening. Diagnostic 
data analysis (step 2 of Gartner’s data analytics ascendancy model) can be used to assess why things happened, with 
attention paid to underlying relationships between different drivers of food insecurity in any IPC phase, and the spatial 
and temporal patterns within and across different IPC phases 

Using data for anticipatory action  

Predictive and prescriptive data analysis (step 3 and 4 of Gartner’s model) can help in forecasting what may happen, and 
thus the design of preventive actions to improve FNS. Predictive analytics is more developed in the literature than 
prescriptive analytics, so there is a need to dive deeper into this to explore the possibilities of FNS optimisation modelling.  

Conclusion: preferred policy option . Our preferred policy option would be to develop the use of predictive and 
prescriptive data analytics (both quantitative and qualitative), to enable the development of comprehensive, optimised 
FNS programming focused on prevention. This programming should use a food systems approach; should take 
livelihoods, coping and resilience into consideration; and should be tailored to local needs, context-specific, and 
evidence-based. This would be the most effective and most economical use of policies and funds. 



It remains a major challenge to provoke a paradigm shift, moving the focus from reactive to preventive actions. There 
will always be a need for reactive interventions; but focusing on prevention and resilience building will ultimately reduce 
the need for either. 

5. Summary of findings and recommendations 
Food and nutrition insecurity in the Horn of Africa is an urgent problem, stemming from protracted crises and a complex 
interplay of factors. It is likely to get worse with the rapidly worsening effects of climate change and shocks to food 
systems such as the war in Ukraine.   

To be most effective programming to address FNS insecurity should be localised, context-specific, and evidence-based; 
should take livelihoods, coping and resilience into consideration; and should use a food systems approach. Reactive 
interventions can temporarily improve FNS outcomes, but they are unsustainable; do not address root causes of food 
insecurity; and often act against livelihoods, coping and resilience, leading to aid dependency. Preventive actions focus 
on the root causes of FNS, development and peacebuilding, taking livelihoods, coping and resilience into consideration 
and strengthening food systems resilience. They are much more effective and economical. Calculations show that every 
dollar spent on preparedness or mitigation efforts saves 5-6 dollars in later disaster response and recovery.  

At present, assessment of FNS mainly uses descriptive data analysis to study the ongoing situation. There are several 
difficulties with this. For instance, there is no standardised agreement on which data to include, they typically trigger  
reactive programmes dealing with the effects of crises and disaster, and responses may not reflect the realities of local 
food systems,  Developing the use of diagnostic, and especially predictive and prescriptive data analysis, would optimise 
programming by analysing what is likely to happen and what would best help, enabling the design of preventive actions 
to maintain or improve FNS avoiding, or reducing the impact of, crisis and disaster.   

It remains a major challenge to provoke a paradigm shift, moving the focus from reactive to preventive actions. There 
will always be a need for reactive interventions; but focusing on prevention and resilience building will ultimately reduce 
the need for either. 

Policy recommendations  

(1) Promote and build data literacy across relevant stakeholders at all levels. 
(2) Programme to local contexts and realities. 
(3) Shift from reactive intervention to preventive actions. 
(4) Encourage awareness of monitoring and legitimacy effects. 

Analytics recommendations 

(1) Enhance use of data analytics and foresight to build food system resilience.  
(2) Explore interface dynamics from IPC phase 2 (stressed food security) to IPC phase 3 (food crisis) in addition to 

interface dynamics for IPC phase 3 and above – (crisis/emergency/famine) to support the development of a strategic 
response framework.  

(3) Correlate hazard occurrences with FNS dynamics. 
(4) Publish the time series of underlying IPC indicators. 
(5) Localize and contextualise data analytics. 
(6) Explore the use of predictive analytics to identify critical tipping points to spark anticipatory action. 
(7) Validate /apply recent advances in data analytics to inform FNS modelling and response. 

 

The full position paper can be accessed at https://doi.org/10.18174/576146 

 


