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To come…

• University of Lincoln UNESCO Chair

• Food security  - futures thinking

• Key challenges in food security

• Impact – the case of COVID-19

• Regional disparities and vulnerabilities in food insecurity Case study: Kenya, 

Africa

• Anticipating food insecurity to build resilience
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UNESCO Chair on Responsible Foresight for 
Sustainable Development, University of Lincoln

Aim: This project aims to increase the capacity 
of institutions, communities and individuals to 
frame and act on sustainable futures

Assumption: Sustainability depends upon the 
capacity of individuals and groups to act to 
protect and transform society. 



Lincoln UNESCO Chair – Modus Operandi
Addressing specific challenges within the broad 
spectrum of SDGs related to a class or 
structure of problem, e.g. Garment Industry, 
Tourism, Health, Higher Education, Post-
conflict peace

AND 

Related to one or more SDG (e.g. Women’s 
education, social justice, poverty reduction, 
anti-corruption etc.)

AND

Enlisting the future as a space for the 
development of aspiration and specific actions, 
being explicit about the orientation to 
transformation to an imagined possible future.

AND

‘Doing strategic foresight and developing 
“Futures Literacy”, while identifying the 
multiple competencies required.

AND 

Engaging with multi stakeholders (multiple 
competencies and perspectives) in 
participatory approaches (co-laboratories) 
to knowledge development and the 
creation of necessary institutional forms, 
i.e. social innovation.  



Food Security Futures
Using Futures Thinking



FOOD
SECURITY

Understanding 
context

e.g global narratives
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Framing the questions
There are many ways to think about the future, as you know.

In this case, the focal issue is food security.

The characteristics of food supply is that it requires many inter-dependent 
resources for its production and distribution and is subject to global forces, 
both ‘natural’ and socio-economic.

In other words, effective food supply requires natural and human eco-systems.

The tendency is for producer/distribution to build efficiency in these systems, 
as well as proprietorial powerTM*.  

Efficient monopolistic systems are brittle and vulnerable to environmental 
change.  They lack resilience when abnormal situations occur.

* Ironic gesture
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The issue

• Efficient monopolistic systems are brittle and vulnerable to environmental change.  They 
lack resilience when abnormal situations occur.

• We live in “Post Normal Times” (Sardar et. al.): shocks are ‘normal’

• If non-resilient food systems fail, people starve. 

So

• How resilient are your food systems?

• How can vulnerable food systems be strengthened? 
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Futures thinking
Thinking about the futures of particular systems

1. How do we frame ‘the system’ in question?

2. What anticipatory models of the dynamics of that ‘system’ 
do we assume?

3. How does our model(s) stand up to wildcards (which may 
not be so ‘wild’)

4. How do we use that knowledge reflexively

Social Ecological

Economic

It will 

never 

happen



Mabhaudhi, T., et al. (2019). Mainstreaming 
Underutilized Indigenous and Traditional Crops 
into Food Systems: A South African Perspective. 
Sustainability, 11(1). 
https://www.mdpi.com/2071-1050/11/1/172 

Seeing the inter-
connections in 
food security

Tafadzwanashe Mabhaudhi



Mabhaudhi, T.,  et al (2019). 
Mainstreaming 
Underutilized Indigenous 
and Traditional Crops into 
Food Systems: A South 
African Perspective. 
Sustainability, 11(1). 
https://www.mdpi.com/207
1-1050/11/1/172 

Mapping the 
system
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Designing 
more 
resilient 
models
Mabhaudhi, T., 
Chibarabada, T., Chimonyo, 
V., Murugani, V., Pereira, L., 
Sobratee, N., Govender, L., 
Slotow, R., & Modi, A. 
(2019). Mainstreaming 
Underutilized Indigenous 
and Traditional Crops into 
Food Systems: A South 
African Perspective. 
Sustainability, 11(1). 
https://www.mdpi.com/207
1-1050/11/1/172 



Key challenges in Food 
Security
Dr Eric Ruto



Introduction: Global Challenges to Food Security
Global food system faces unprecedented confluence of pressures and 
present substantial challenges to food security (now and in the future). 

• Demand side - global population size will increase from nearly seven 
billion today to eight billion by 2030, and to probably over nine billion by 
2050.

• Production side - competition for land, water and energy will intensify, 
while the effects of climate change will become increasingly apparent. 

• Globalisation will continue (probably moderated by the pandemic), 
exposing the food system to novel challenges

• The food system is moving into a new era of uncertainty and pressure; 
concerted efforts to promote resilience to shocks and future uncertainties 
is vital if major stresses to the food system are to be (responsibly) 
anticipated and managed



Major Failings of the food system – just to mention only two

1. Nearly 2 billion people experience hunger, including “hidden hunger” 
where important micro-nutrients are missing in their diet with 
consequent risk to health. In contrast, a billion substantially over-
consuming leading to obesity and poor health. That’s 3 billion having 
suboptimal diets (double burden of malnutrition) (FAO and WHO, 2018)

2. Many systems of food production are unsustainable, putting at great 
risk future food production. E.g. soil loss due to erosion, loss of soil 
fertility, salination (linked to irrigation systems and sea-level rise) and 
other forms of degradation; over-abstraction of irrigation and heavy 
reliance on fossil fuel-derived energy



Key Challenges to global food security
1. Balancing future demand and supply sustainably (sustainable 

consumption and sustainable production)

2. Ending hunger, including “hidden hunger” (hunger & obesity 
paradox) – SDG 2

3. Managing the contribution of the food system to the mitigation 
of climate change (many food systems unsustainable)

4. Maintaining biodiversity and ecosystem services while feeding 
the world. (resilience of agriculture)

5. Addressing the threat of future volatility and “shocks” in the food 
system



Key Challenges to global food security: Disease epidemics & food 
systems: vulnerability, resistance and resilience - case of Covid-19

Vulnerability Impacts

Scale Environmental Household/

Community

Individual Household/

Community

Factors (e.g.) Deforestation Poverty Age, sex Poverty, debt

Climate change Inequity Immune health Asset depletion

Agric intense. Food security Obesity Inequalities

Air pollution Diet diversity Under-nutrition Food security

Obesogenicity Poor sanitation NCDs Diet Diversity

Response Strengthen resistance to upstream 

exposure

Strengthen resilience to downstream 

impacts

Adapted from: Gillespie, S. (2020) Epidemics and food systems: what gets framed, gets done, Food Security (2020) 12:895–898



Monitoring & Evaluating (M&E) food security 
policies: key components of a food system 

• Demand

• Supply

• Economic and governance

• Health and Hunger

• Sustainability



M&E indicators for policy makers: Food system dashboard

Demand metrics (global and by 

nation)

e.g. 

Demographics, GDP, HDI, income 

inequality, Consumption patterns, 

consumer & supply chain food waste

Supply metrics (global and by nation)

e.g.

Production, Fisheries outputs

Losses to disease and post-harvest 

waste in food supply chain

Economic and governance metrics

e.g. Prices, trading patterns, costs and 

value added, investments in 

infrastructure, R & D, etc.

Health and hunger metrics 

e.g. malnourishment, obesity, 

maternal and child nutrition, action 

on hunger, food safety etc.

Adapted from: Foresight. The Future of Food and Farming (2011) Final Project Report. The Government Office for Science, London



M&E indicators for policy makers: Food system dashboard
Demand metrics (global and by nation)

● Population size and age structure

● National GDP; employment; per capita income distribution

● Statistics on the income and education of women

● Rural and urban population distribution

● Consumption patterns (by major food types including meat, fish 

and dairy)

● Consumer and supply chain waste.

Supply metrics (global and by nation)

● Production statistics (by all major crops, production systems and 

livestock species)

● Marine and terrestrial capture fishery yields, fishing fleet 

statistics

● Fraction and percentage of crop, animal, fish yields lost to 

disease

● Post-harvest waste in the food supply chain.

Economic and governance metrics

● Current and future commodity prices

● Patterns and volumes of trade by commodity

● Transaction and transport costs

● Yield, labour, capital and total factor productivity

● Producer and consumer support estimates, bound and applied 

agricultural trade tariffs

● Distribution of market share by company in agribusiness, supply 

chain and retail sectors

● Value added through the food chain

● Investment in food production infrastructure

● Investment in research by public, private and third sector.

Health and hunger metrics 

● Numbers of currently hungry, malnourished and overweight 

(including hidden hunger)

● Indices of maternal and child nutritional health

● Indices of commitment and action on hunger

● Measures of food poisoning

● Measures of food production safety (pesticide poisoning).

Adapted from: Foresight. The Future of Food and Farming (2011) Final Project Report. The Government Office for Science, London



M&E indicators for policy makers: Food system dashboard

Sustainability metrics (continued)
● Hydrology (displayed geographically)

■ Precipitation

■ Actual river flows and Aquifer reserves

■ Flooding risk (through excess flow and raised sea level)

■ Water management: e.g. water productivity (output and 

value); water withdrawal by agriculture; reuse ratios

■ Water quality and pollutant levels.

● Energy

■ Energy intensity of food production

■ Sources of energy used in food production.

● Global aquatic ecosystems

■ Fisheries stocks

● Ecosystem services

■ Estimation of ecosystem services provided by food 

production systems

Sustainability metrics

● Climate change

■ Climate and weather statistics

■ Global and regional CO2 and other GHG emissions 

attributable to different parts of the food

system

■ Carbon stored in different food-producing landscapes

■ Mitigation and adaptation measures by nation.

● Land use (displayed geographically)

■ Major land use types and recent crop history

■ Land conversion to agriculture

■ Land degradation (through erosion, desertification, 

salinisation, etc.)

■ Land under specific land management practice (e.g. zero-

tillage, conservation agriculture, organic).



Regional disparities and 
vulnerabilities in food 
insecurity

Dr Lilian Korir



Vulnerability and regional disparities to food insecurity
A Case study of Kenya

 This study stems from the pioneering work of Sen (1981) that examines vulnerability to food insecurity at the 
household level using the ‘entitlement concept.’ 

 A household’s food entitlement is said to consist of the food that the household can access through production, 
exchange, or any possible means permissible under the law (Drèze and Sen 1989).

 Amartya Sens’ entitlement approach  in this study is therefore concerned with the vulnerable households that 
suffer from failure of food entitlement and therefore this failure become a source of hunger and vulnerability to 
hunger (Sen, 1977, 1981; Devereux, 2001). 

 Vulnerability in this context therefore, is the risk that the household’s entitlement will fail to safeguard the 
household against food insecurity or other related economic shock such as hunger, famine, pandemic, 
dislocation or other losses (Neil Adger, 1999; Seaman et al., 2014). 

 It sums up the growing recognition that the extent to which people suffer from calamities of any kind depends 
on both their likelihood of being exposed to hazards or shocks and their capacity to withstand them, which is 
related to their socio-economic circumstances (Dilley and Boudreau 2001). 



Data

• Cross-sectional data from the 2014 Kenya Demographic and 
Health Survey (KDHS), (World Bank data).

• Sample of 17,409 households 

• Coverage: Kenya, Nationwide

• Key variable; Coping Strategies Index 

• Less expensive food, fewer meals, portion size, borrowed food



Findings



Coping strategies Index
Food insecure= For the last 7 days, did the 
household not have food or money for food

• For those who said yes,  did you then?

a) Rely on less preferred, less expensive food

b) Reduce the number of meals eaten per day

c) Reduce the portion size of meals

d) Rely on borrowed food from friends or 
relatives

e) Reduce the quantities eaten by the adults

• Higher values of the index indicate more severe 
food insecurity.

• CSI= (frequency * weight) weights are a)1, b)1, c)1, d)2, e) 3.

CSI distribution



Food insecure, groups living in geographically 
marginalized/non marginalised areas in Kenya

Area Food secure Food insecure Total

Non-marginalized 71% 29% 14,998

Marginalized 61% 39% 2,411

Total 69% 31% 17,409
• The distribution of CSI is characterized by a large number of zero counts 

[food secure] (69%) and a long right tail (31%) [food insecure].



Findings

• 31% of (large) sample experienced food insecurity in last 7 days

• 39% of people in geographically marginalised areas and 29% in ‘non-

marginalised’ areas

• From detailed analysis* the differences between food-secure and food-

insecure is explained (statistically) by socio-economic measures such as 

education, age, and household income level (rather than regional 

discrimination between groups, such as poorer public health systems per 

se)

* Zero Inflated Poisson(ZIP) regression model +
Blinder-Oaxaca (BO) decomposition method 



Conclusion  (Case Study of Kenya)

• Differences in vulnerability to food insecurity are attributable to observed 
differences in socio-demographic characteristics

• Policies specifically seeking to attain equity in access to food and other 
productive resources could be more effective in combating food insecurity. 

• For example, policymakers could develop programs for inclusive 
development i.e. social insurance, offering protection against risks; through 
social assistance; and through inclusion efforts that enhance the ability of 
the marginalised to access social insurance and assistance.



Summary
Addressing the futures of food security 
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Responsible Foresight

Knowledge 
about futures

Relationships 
with futures

• What we can know
• What we can’t know

• Our responsibilities 
• Anticipatory effects

Reliability of our ethics
Governance
Consequences of actions
Freedom, agency, identity 
Moral philosophy, values in practice
Affect e.g. hopes and fears
Imagination, Aspiration, Anticipation

Reliability of our knowledge
Scenarios
Images
Trends
Horizon Scanning
Environmental analysis
Risk analysis



Key Challenges to global food security
1. Balancing future demand and supply sustainably (sustainable 

consumption and sustainable production)

2. Ending hunger, including “hidden hunger” (hunger & obesity 
paradox) – SDG 2

3. Managing the contribution of the food system to the mitigation 
of climate change (many food systems unsustainable)

4. Maintaining biodiversity and ecosystem services while feeding 
the world. (resilience of agriculture)

5. Addressing the threat of future volatility and “shocks” in the food 
system
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https://freefromharm.org/common-justifications-for-eating-animals/breaking-food-chain-myth/

Maturity in a living system 
pursues self-interest in a 
way that does not subvert 
the health of the whole

Verna Allee [The Future of Knowledge] 
after Sahtouris, E., Earthdance : living 
systems in evolution. 2000, San Jose 
iUniverse.com, Inc.

Surfacing 
our values



Food security and resilience

A multi-level issue of concern (from Global to Local)

Effects reflect power imbalances (as ever)

Consequences are serious

Regional approaches can develop greater resilience
Systems, evaluation, policy actions

Futures thinking, through anticipatory models and governance 
can help with “what should be done”.

Anticipatory narratives can communicate global and local 
consequences 
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Review and discussion

• One feature of responsible foresight is to have a “good model” 
[of the eco-system being considered], and act on its plausible 
consequences. 

• Another is to be explicit about the alternative ethics and values 
that shape the futures you simulate 

• The aim today is to highlight models of food systems and a 
range of consequences where these are vulnerable

• Is it possible to apply these ideas to the country or region where 
you are part of the anticipatory governance?


