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Agricultural Economics, Extension 
and Rural Development

& 
Centre for Environmental 

Economics and Policy in Africa
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Extraordinary professors and 
researchers from other institutions 
including CIRAD



Department of Agricultural Economics, Extension 
and Rural Development

Two undergraduate programmes:
⇢ BSc Agric (Agricultural Economics and Agribusiness Management) & BCom

(Agribusiness Management)
Three Honours Programmes:
⇢ BAgric Hons (Extension); BAgric Hons (Rural Development); BCom Hons

(Agricultural Economics)
Seven Master's Programmes
⇢ MAgric (Extension); MAgric (Rural Development); MScAgric (Agricultural Economics);

MScAgric (Agricultural Extension); MCom (Agricultural Economics); MPhil (Agricultural
Economics); MSc (Environmental Economics)

⇢ Collaborative Masters in Agricultural and Applied Economics for the past 15
years, training over 1600 students from Africa and hosting visiting lecturers
from across Africa

Three PhD Programmes
⇢ PhD (Agricultural Economics); PhD (Extension); PhD (Rural Development)



Research Streams

⇢Agribusiness Management & Risk Analysis
⇢Environmental Economics (CEEPA)
⇢Agricultural Extension
⇢Rural Development
⇢Food Security
⇢Sustainable development



FABLE Scenathon and  
Calculator



What is FABLE?
⇢ Collaborative initiative launched in 2017

⇢ Aims to understand how countries can transition 
toward sustainable land-use and food systems

⇢ Brings together over 200 science and policy experts 
from 88 national institutes currently spanning 22 
countries

⇢ Country teams develop bottom–up, mid-century, 
national pathways that aim to address local 
development priorities, collectively achieve global 
sustainability objectives, and balance international 
trade in commodities.



The FABLE methodology

GLOBAL TARGETS
Global dashboard

1. Countries’ trade  
assumptions

2. Balanced countries’  
trade assumptions

3. Countries’  
contribution to global

targets

4. Targets not  
achieved... Need to

raise ambition!

NATIONAL TARGETS
National dashboards
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National and regional
FABLE Calculators

Scenathon web platform  
and Linker tool

FABLE 
tools

What is a Scenathon?



FABLE Calculator overview

Jones et al 2023



The FABLE Calculator

Created in 2018 to allow all FABLE country teams to  rapidly 
develop the first generation of pathways towards sustainable 
land-use and food systems
⇢ It includes ˜80 products: crops, livestock products, vegetable

oils, and sugar.
⇢ It covers each five-year time step over 2000-2050.
⇢ Projections of future demand drive production and future  

land use.
⇢ Limited land availability can reduce the consumption level  

compared to the initial target

⇢ Market equilibrium (quantity not value) constraint

Objective: To  project the 
evolution  of several 

indicators  that can help 
assess  the sustainability of  
the food and land  systems 

under  different  
assumptions



How does the FABLE Calculator work?
Step 1. Targeted human consumption

Step 9. Feasible human consumption

Step 7. Feasible livestock production

Step 3. Targeted crop production

• Food security
• GHG emissions
• Biodiversity

Step 10. Computation of indicators

Step 8. Feasible crop production

Step 4. Targeted pasture and  
croplandStep 2. Targeted livestock production

Step 5. Productive  
land adjustment

If the targeted  
productive land is  

higher than the  
maximum land  

available depending  
on initial stocks and  

restrictions on  
forests and other  
land conversion

Step 6. Feasible pasture  
and cropland

Step to compute targeted variables

Step to compute feasible variables

Legend:
Sends input to compute targeted 

variables  Sends input to compute feasible 

variables



FABLE at the country level
⇢ agree on a set of national long-term targets, broadly consistent with the objectives of 

the Paris Agreement, the Global Biodiversity Framework, and the Sustainable 
Development Goals;

⇢ develop pathways to explore the evolution of national land-use and food systems by 
mid-century following the current trends versus more sustainable future;

⇢ the determination of the pathway at the national level is key to ensure representation 
of local priorities, cultures, and contexts, and to inform national policies.

⇢ adjust FABLE calculator to ensure balanced trade flows. throughout the process, 
country teams engage local stakeholders and experts to review assumptions, seek 
advice, and build a shared vision



>80 agriculturalproducts represented i.e. for each of these products, the model will predict  the 
future food, feed, and other non-food consumption, future losses and waste,  future imports 
and exports, future production, future land-use, future water use, etc.

Crops:
⇢ cereals
⇢ beverage and spices
⇢ fruits and vegetables
⇢ nuts
⇢ oilseeds
⇢ pulses

Processed crops:
⇢ vegetable oil
⇢ oil cakes
⇢ sugar

Livestock products:
⇢ milk and dairy
⇢ beef
⇢ pork
⇢ eggs

Products



Global targets
Theme Target
Biodiversity Conservation ⇢ A minimum share of earth’s terrestrial land supports biodiversity conservation. No net loss by 2030

⇢ A minimum share of Earth’s terrestrial land is within protected areas. At least 30% of global terrestrial 
area by 2030

⇢ Zero net deforestation. Forest gain should at least compensate for the forest loss at the global level by 
2030

Food Security ⇢ Zero hunger. Average daily energy intake per capita higher than the minimum requirement in all 
countries by 2030

⇢ Low dietary disease risk. Diet composition to achieve premature diet-related mortality below 5%
Climate Mitigation ⇢ GHG emissions from crops and livestock compatible with keeping the rise in average global 

temperatures to below 1.5 °C, which we interpret as below 4 GtCO2e yr−1 by 2050 (3.9 Gt for non-
CO2 emissions and 0.1 Gt for CO2 emissions)

⇢ GHG emissions and removals from Land-Use, Land-Use-Change, and Forestry (LULUCF) compatible 
with keeping the rise in average global temperatures to below 1.5 °C. Negative global GHG emissions 
from LULUCF by 2050

Freshwater Use ⇢ Water use in agriculture within the limits of internally renewable water resources, taking account of 
other human water uses and environmental water flows. Blue water use for irrigation < 2453 km3 
yr−1 (global estimates in the range of 670–4044 km3 yr−1 ) given future possible range (61–90%) in 
other competing water uses



Example of Target definition

❑In 2030 and 2050, the average daily kcal intake per  
capita in each region is:
❑ ≥10% MDER
❑ < 30% MDER

❑By 2030 onwards globally, net forest cover change is:
❑ ≥ 0

❑ By 2050 AFOLU emissions are:
❑ ≤0



Example of Constraints

By 2050, climate mitigation efforts have been too little  
and too delayed - climate change impacts from 
Representative Concentration Pathway 6.0



FABLE Calculator



Excel based model

Introduction

SCENARIO-related sheets
(selection and definition)

INDICATORS

(main outputs of  
calculations)

DATA sheets
(numbered from 1 to 8)

CALCULATION sheets  
(numbered from 1 to 8)

AUXILIARY sheets  
(no user actions!)

… … … …

SCENATHON report tab
(indicators for the Linker)



Results on food consumption

FOOD results which are displayed:
• Total average calorie consumption per capita per  

day
⇢ Historical
⇢ Targeted
⇢ Feasible
⇢ MDER – Minimum Daily Energy Requirement

• Total average protein and fat calorie consumption
• Average calorie consumption per food group
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Results on land

LAND results which are displayed:
• Area by land cover per year

⇢ computed area
⇢ historical area according to FAO

• Forest area change per 5 yr timestep
⇢ Forest
⇢ Young forest (=New forest)
⇢ Net
⇢ Historical

• Land use change per land cover type per 5 yr timestep
• Production quantity and harvested area



Land results
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Results on GHG emissions

GHG results which are displayed
• Evolution of GHG emissions

⇢ Computed GHG from Livestock
⇢ Computed GHG from Crops
⇢ Computed GHG from land use change
⇢ Net computed GHG
⇢ Historical and projected in 2030 and 2050  

according to FAO (Livestock + Crops)



GHG

400

200

0

600

800

1200

1000

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

M
tC

O
2e

q/
yr

Crops

Computed GHG by sector

Livestock Land use change
Peat

FAO Agri

-100

500

400

300

200

100

0

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

M
tC

O
2e

q/
yr

Computed GHG by sector

Crops Livestock Land use change FAO 
agricultur e

Calc agriculture

COUNTRY A

COUNTRY B



Defining scenarios

Introduction

SCENARIO-related sheets
(selection and definition)

INDICATORS

(main outputs of  
calculations)

DATA sheets
(numbered from 1 to 8)

CALCULATION sheets  
(numbered from 1 to 8)

AUXILIARY sheets  
(no user actions!)

… … … …

SCENATHON report tab
(indicators for the Linker)



Defining scenarios: pre-defined

• Population:
• SSPs, UN projections

• Constraints on agricultural expansion:
• free expansion of agricultural land
• no deforestation
• no expansion of agricultural land

By default, there are 16 parameters that 
can be changed through scenarios



Define your own scenario



Implementation rate



Afforestation scenario

In which land cover type the  
afforestation will occur?

27

What will be the total  
afforested area in 2050?



Scenathon dashboard
scenathon.org



Results from the South Africa calculator



Pathways to Sustainable Land-Use and Food Systems in 
South Africa

Process
Developed two alternative pathways based on the literature (COVID-19 
era): Current Trends (CT) and Sustainable Pathways (SP)
⇢The two are distinguished by how policies are implemented: to 

continue business as usual (CT), or aim for sustainable outcomes (SP)
⇢The pathways are derived from policy targets (e.g. biodiversity policy), 

projections about productivity, production growth, etc
⇢The pathways examine trade-offs between food security (calories), 

greenhouse gas emissions and biodiversity

Objective: To explore how sustainable food and land-use systems can contribute to 
raising climate ambition, biodiversity protection, and achieving food security in South 

Africa



Outcomes for 
biodiversity

⇢Land use change between 
the Current Trend and 
Sustainable Pathways shows 
a decline in pasture areas 
overtime because of dietary 
shifts

⇢These are replaced by 
“areas where natural areas 
predominate”

⇢Assumption on dietary 
changes – reasonable?

Selomane & Reyers 2020



Outcomes for 
greenhouse gas 
emissions

⇢Projected AFOLU emissions 
and removals between 2010 
and 2050 by main sources 
and sinks

⇢Most gains are made from 
land getting out of production 
and becoming a carbon sink

⇢How likely is production to 
change?

Selomane & Reyers 2020



Outcomes for food 
security
Driven primarily by reduction in red meat and poultry 
consumption
Food security outcomes at a macro level, and not actual 
household level security – inadequate given national FS 
versus household FS

Selomane & Reyers 2020



Resilience of the food system: Self 
sufficiency

• Fragile food systems driven 
by vulnerabilities in 
international supply chains 
and national production 
system

• Resilience given by self-
sufficiency and diversity of 
production and trade. 

• SA is self sufficient in key 
food groups but not poultry

Selomane & Reyers 2020



Resilience of the food system: 
diversity of production & trade

⇢ Assess how vulnerable countries’ food systems 
are to international supply and demand shocks 
such as COVID-19.

⇢ We estimate the diversity of countries’ trade and 
diversity in production using the Herfindahl-
Hirschman Index (HHI).

⇢ Higher concentrations suggest that countries are 
more vulnerable to shocks affecting individual 
commodities.

⇢ Cultivated areas are getting more diversified
⇢ Trade is relatively unchanged but remain 

moderately concentrated

Selomane & Reyers 2020



Resilience of the food system: 
diversity of production & trade

• Diversity measured using The 
Herfindahl-Hirschman Index (HHI)

• The index measures the degree of 
market competition using the 
number of firms and the market 
shares of each firm in a given 
market

• Cultivated area is currently 
dominated by a few crops but this 
changes overtime

• Moderate levels of diversity for 
exports and high levels of diversity 
for imports

Selomane & Reyers 2020



Conclusion
⇢The key differences between the 

Current Trends and Sustainable 
Pathways were driven by assumed 
dietary changes

⇢Currently South Africa does not 
have “sustainable diets” or “healthy 
diets” but has the Food-based 
dietary guidelines from 2013

⇢The dietary assumption came from 
the EAT Lancet diet (Willet et al 
2019)

⇢What would a sustainable healthy 
diet look like in South Africa?



Way forward
⇢The key conclusions in the FABLE project 

relied heavily on dietary shifts
⇢Shifting diets is a difficult process – and 

cannot merely be assumed
⇢What are the behavioural patterns 

influencing dietary choices?
⇢A new EU Horizon project aimed:

⇢ at mainstreaming integrated assessment models
⇢ improving the scenarios and assumptions in the 

FABLE calculator
⇢ embedding behavioural choices of actors in the 

food system
⇢ pilot among youth groups (A – B testing using an 

app)
⇢Focus on agri-food sector on other sectors

Open questions
⇢Other sectors’ impacts on agri-food 

sector?
⇢ Impacts of climate change on maize 

production and suitability
⇢ Biodiversity loss and nature related risks 

for food
⇢ Behavioural dynamics around diets and 

food waste
⇢ Dietary trajectories and visions

⇢Missing data
⇢ Soil moisture data to help model climate 

impacts on production
⇢ Specific crop water use models
⇢ Accounting for micro level dynamics for 

food security (inequality issue in SA)



Merci!



Main achievements of FABLE

• Decentralization of the modeling increases the likelihood to impact policies, and increase the  
realism of global pathways

• The FABLE Calculator is an open and transparent tool that can be easily deployed in more  
countries and combined with other tools

• Results are accessible on the scenathon.org website
• Projections of future international trade rely on the individual assumptions of researchers  

based in many countries

• Co-development of tools with Consortium members depending on individuals’ expertise =>  
everybody benefits

• In some countries, good collaboration with decision-makers has already been established

• Global results in the range of existing literature

42
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Learn more

fableconsortium.or
g  scenathon.org

abstract-landscapes.com/fable-
calculator

info.fable@unsdsn.org

mailto:info.fable@unsdsn.org

	Diapositive numéro 1
	Topics
	Diapositive numéro 3
	Diapositive numéro 4
	Department of Agricultural Economics, Extension and Rural Development
	Research Streams
	FABLE Scenathon and  Calculator
	What is FABLE?
	The FABLE methodology
	FABLE Calculator overview
	The FABLE Calculator
	How does the FABLE Calculator work?
	FABLE at the country level
	Products
	Global targets
	Example of Target definition
	Example of Constraints
	FABLE Calculator
	Excel based model
	Results on food consumption
	FOOD results
	Results on land
	Land results
	Results on GHG emissions
	Diapositive numéro 25
	Defining scenarios
	Defining scenarios: pre-defined
	Define your own scenario
	Implementation rate
	Afforestation scenario
	Scenathon dashboardscenathon.org
	Results from the South Africa calculator
	Pathways to Sustainable Land-Use and Food Systems in South Africa
	Outcomes for biodiversity
	Outcomes for greenhouse gas emissions
	Outcomes for food security
	Resilience of the food system: Self sufficiency
	Resilience of the food system: diversity of production & trade
	Resilience of the food system: diversity of production & trade
	Conclusion
	Way forward
	Merci!
	Main achievements of FABLE
	Learn more

