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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

->F0ood 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,
natiOnaI pathways that aim tO addreSS IOcaI . FABLE and FOLU Country Platforms . FABLE Country Teams
development priorities, collectively achieve global
sustainability objectives, and balance international
trade in commodities.




The FABLE methodology

FABLE
tools

Scenathon web platform
and Linker tool

National and regional
FABLE Calculators

—

What iIs a Scenathon?

3. Countries’

4. Targets not

GLOBAL TARGETS
Global dashboard

L ON

Food Climate Biodiversity

1. Countries’ trade Tl
assumptions

contribution to global
targets

achieved... Need to
raise ambition!

2. Balanced countries’
trade assumptions

NATIONAL TARGETS
National dashboards




FABLE Calculator overview

TARGETS

. , < Food
‘ ‘ e A security

Climate

mitigation
MARKETS AND TRADE

Biodiversity
conservation

Freshwater
use

Jones et a/ 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

-> |t Includes ~80 products: crops, livestock products, vegetable
olls, and sugar.

-> |t 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 2. Targeted livestock production

Legend:

Step 7. Feasible livestock production

Step 3. Targeted crop production

L Step 8. Feasible crop production

Sends input to compute targeted

_> variables Sends input to compute feasible

verepl8scompute targeted variables

Step to compute feasible variables

Step 4. Targeted pasture and
cropland

Step 6. Feasible pasture
and cropland

—

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 10. Computation of indicators

Food security
GHG emissions
Biodiversity




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



Products

>80 agricultural products 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 Processed crops: Livestock products:
-> pbeverage and spices - vegetable oll -> milk and dairy

-> fruits and vegetables -> 0ll cakes - beef

- nuts > sugar -> pork

-> ollseeds > €gQS

1
;
\'4

pulses



Global targets

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

d1In 2030 and 2050, the average dalily kcal intake per
capita in each region Is:

1 >10% MDER

1 < 30% MDER

1By 2030 onwards globally, net forest cover change is:
=20

1 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

T s seaon 1) I oo | .. SR | s ||

HistData_c

Introduction

INDICATORS

(main outputs of

rnlrulafinnc)

SCENATHON report tab DATA sheets

(indicators for the Linker) (numbered from 1 to 8)

AUXILIARY sheets

(no user actions!)




Results on food consumption

: | . SCENATHON report QHGWGTIDN TRADE BIODIVERSITY LAND GHG WATER

N

FOOD results which are displayed:

e Total average calorie consumption per capita per
day
- Historical
-» Targeted
- Feasible
- MDER — Minimum Daily Energy Requirement

e Total average protein and fat calorie consumption
* Average calorie consumption per food group




FOOD
results
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Results on land

Change Log SCENARIOS selectior

jnition’ |  SCENATHON_report FOOD PRODUCTION TRADE BIODIVERSITY mGHG WATER

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

¢ . SCENATHON_report FOOD PRODUCTION TRADE BIODIVERSITY LAND GHG WATER

N

g

GHG results which are displayed

e 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)




Computed GHG by sector

Crops MLivestock M Landusechange ® ® FAO Agri
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Defining scenarios

[ weiconen RV GE scanamion repont [[EECRRINLERRERAN R TRT

Introduction
INDICATORS
(main outputs of
ralrulafinnq)

SCENATHON report tab DATA sheets AUXILIARY sheets

(indicators for the Linker) (numbered from 1 to 8) (no user actions!)




Defining scenarios: pre-defined

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

e Population:
e SSPs, UN projections

e Constraints on agricultural expansion:

» free expansion of agricultural land
* no deforestation
e No expansion of agricultural land

MyFoodLossScen

eeeeeeeee

MyFoodLossScen




Define your own scenario

% CONSO
FoodLossScen Prod_group Scen_group imp Miming Relchange2050
Current CEREALS CurrentCEREALS Linear 0%
Current FISH CurrentFiSH Lin ear 0%
Current FRUWEG CurrentFRUWVES Lin ear 0%
Current PORK CurrentPORK Lin ear 0%
Current MILK CurrentMILK Lin ear 0%
Current OLS0IL CurrentOLS0IL Lin ear 0%
Current EGGS CurrentEGGS Lin ear 0%
Current PUILSES Current PULSES Lin ear 0%
Current REDMEAT Current REDMEAT Lin ear 0%
Current ROOTS CurrentROOTS Lin ear 0%
Current SUGAR CurrentSUGAR Lin ear 0%
Current FOULTRY Current POULTRY Lin ear 0%
Current NUTS CurrentNUTS Lin ear 0%
Current ANIMFAT CurrentANIMPAT Lin ear 0%
Current BEVSPICES CurrentBEVSPICES Lin ear 0%
Current OTHER CurrentOTHER Lin ear 0%
Current ALCOHOL CurrentALEOHOL Linear 0%
Imcreased CEREALS Increased CER EALS Lin ear 10%
Imcreased FISH Imcreased FISH Lin ear 10%
Increased FRUVES Imcreased FR U EG Lin ear 10%
Imecreased PORK Imcreased PORK Linear 10%
Increased MILK Imcreased MILK Lin ear 10%
Imcreased OLsaIL Imecreased OLSOIL Linear 10%
Imcreased EGAS Imcreased BHGS Lin ear 10%
Imecreased PLILSES Imecreased P ULSES Linear 10%
Increased REDMEAT Increased REDMEAT Lin ear 10%
Imcreased ROOTS Imcreased ROOTS Linear 10%
Increased SUGAR Increased SUGAR Lin ear 10%
Increased FOULTRY Increased POULTRY Lin ear 10%
Increased NUTS Increased NUTS Lin ear 10%
Increased ANIMEPAT Increased ANIMPAT Lin ear 10%
Increased BEVSPICES Increased BEVSP ICES Lin ear 10%
Increased OTHER Increased OTHER Lin ear 10%
Reduced CEREALS ReducedCEREALS Linear -10%
h Reduced FISH Reduced FISH Linear -10%
i ITABLE: Scen_foodloss Reduced FRUVES Reduced FRUVEGS Linear -10%
- ~ o Reduced PORK ReducedPORK Linear -10%
' 'S.4. Share of food supply which is wasted Refuced ik RefuceiiLK lnex 1o
g Reduced OLSOIL Reduced OLSOIL Linear -10%
| Fﬂm Reduced EGGS Freduced EGGS Linear -10%
Reduced P UILSES Reduced P ULSES Linear -10%
Reduced REDMEAT Reduced R EDMEAT Linear -10%
Current Same share as in 2010 Reduced ROCTS Reduced ROOTS Lingar S10%
| Reduced SUGAR FReduced SUGAR Linear -10%
Reduced POULTRY Reduced POULTRY Linear -10%
Reduced WUTS Reduced NUTS Linear -10%
Increased Increased share compared to 2010 Reduced ANIMFAT Redu ced ANIMFAT Lingar -10%
I Reduced BEVSPICES Reduced B BVSFICES Linear -10%
Reduced CITHER Reduced OTHER Lipedt N
odloosScen | CEREALS odLoosSen CEREALS Linear A
Reduced reduced share compared to 2010 mnmgm p— madmmpﬂ/ﬁ/um
WiyFood LoosScen FRUWVES h.l'l].rFoodLoosS‘u:mﬂ.(LNEG Limear
WiyFo od LoosSoen PORK MrFondLonsﬁua{PﬂRK Linear
ifvou want to define vour own MyfoodLoosscen _ MILK MyfoodLooss/enMIk__ Linear
g EE f I I f E MyFood LoosScen QLs0IL MyFoodLoo OLS0IL Linear
X MyFoodLossScen Describe your scenario here - S L;:
consumption wiich is wasted fill
MEAT Linear
: green cells in this table MyfoodloosScen _ ROOTS MyfoodLobsSEnROOTS __ Linear
I MiyFood LoosScen SUGAR MyFoodLogsScen SUGAR  Linear
! MyFood LoosScen POULTRY MyFood LodsScen POULTRY  Linear
MyFoodloosScen | NUTS MyFood LooAScen NUTS Lin sar
MyFood LoosSoen ANIMFAT hﬁhndmaskm.ﬁNlMFﬁT Limear
MyFood LoosScen BEVSPICES MyFood LoosScdn BEVSPICE Linear
MyFoodloosScen | OTHER MyFoodLoosScenTHER | Linear




Implementation rate

| (a) Select final TARGET ~__

Implementation rate of the target

EXAMPLE: some scenarios require a | (b) Select IMPLEMENTATION RATE . R e iy ==t
2-step  selection (selection of the HH% P,Jr*'*_ o
target and of the implementation rate J'::.H,,r*"f | :c:
for the considered time range). r”,,-*

ﬂ:ﬂ". ¥
0%

1% .

10%, /
0% i

2000 3005 2010 015 2000 2035 2010 2015 2040 0<% 040

2000 2010 2010 2030 200 2050




Afforestation scenario

TABLE: AfforTarget

DIRECT

DIRECT

Cropland in 2000 Pasturein 2000 Other land in 2000

1000 ha 1000 ha

u Year u ImplTiming u AfforLand g Cropland

1000 ha

u Pastura

1000 ha

u OtharLand

u ShCropland

u ShPastura

u ShotherLand

Share of cropland among Share of pasture Share of other land among

NoAffar 2050 AfforTiming 0 236821 999599 1258936 9% 40% 50%
BonnChallenge 2050 AfforTiming o/ 236821 999599 1258936 9% 40% 50%
Noaffor 2000 AfforTiming S~ 236821 999599 1258935 9% 40% 50%
BannChallenge 2000 AfforTiming 0 236821 999599 1258936 9% 40% S0%
Noaffor 2005 AfforTiming 0 236821 999599 1258936 9% 40% 50%
BonnChallenge 2005 AfforTiming 0 236821 999599 1258936 9% 40% S0%
NoAffor 2010 AfforTiming 0 236821 999599 1258936 9% 40% 50%
BonnChallenge 2010 AfforTiming 0 236821 999599 1258936 9% 40% S0%
Noaffor 2015 AfforTiming 0 236821 999599 1258936 9% 40% 50%
BonnChallenge 2015 AfforTiming 0 236821 999599 1258936 9% 40% 50

\.

<

What will be the total
afforested area in 20507

J

v

In which land cover type the
afforestation will occur?

27



Scenathon Year: 2021

2019 2020

Global Targels

Zero Hunger

Net Forest Cover Change

Net Forest Cover Change by Country
Biodiversity by Country

Protected Areas by Type

Land Cover

Fresh Water

Fresh Water by Country

Global GHG Emissions Targets

Countries Contribution to GHG Emissions
Targets

emissions from crops and livestock

emissions from land use change and peat
oxidation

Zero Hunger
Low dietary disease risk

Trade Report

Scenathon dashboard
scenathon.or
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Results from the South Africa calculator




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

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

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




Qutcomes for
biodiversity

->L.and 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?

125-

100+

75

spualil juaiung

Land Surface (Mha)

50

a|geulesng

25

o I I I O I

2000 2010 2020 2030 2040 2050

B Urban
Cropland
Pasture
Other Land
I New Forest
Forest

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?

50-
)
Q
0
>
=
L 50
o . : -
D Difference in Net Emissions compared
B2, with Current Trends in 2050
E 100
LL] 100
% . Sustainable
O _is. — 82MtCO5e

2010 2015 2020 2025 2030 2035 2040 2045 2050

B Land Use Crops B Livestock Biofuels
Net AFOLU Emissions: — Current Trends --- Sustainable

Selomane & Reyers 2020



Outcomes for food
security

Driven primarily by reduction in red meat and poultry FAD 2015
consumption

= Max. Recommended = = Min. HBecommended

Food security outcomes at a macro level, and not actual

household level security — inadequate given national FS S B ® buies

versus household FS ' Fruits and Veg @ Red Meat
O Milk ® Roots
@ Nuts @ Sugar

Veg. Oils and Oilseeds

2010 2030 2050
Historical Diet (FAD) Current Trends Sustainable Current Trends Sustainable
Kilocalories 5,UbU
(MDER) (1,827) (1,845) (2,073) (1,852) | (2.079)
Fats (g) 0E
(recommended range) (68-102)

Proteins (g)
(recommended range)

Selomane & Reyers 2020



Resilience of the food system: Self
sufficiency

* Fragile food systems driven B
by vulnerabillities In Coreals w1200 5
International supply chains Eogs  cuen1s g
and national production FUs e 2R
SySte m Milk & Dairy  Cuem Tiends

» Resilience given by self- S i
sufficiency and diversity of e - :

- uny  cuenzen: N
production and trade. rises g 2 :

e SA is self sufficient in key aam i I
food groups but not poultry Tubers crpln I |

sugarCrops. ntens:

0.2 0.4 0.6 0.8 10 1.2 1.4
Seli-Sufficiency Ratio

ot
=]

Selomane & Reyers 2020



Resilience of the food system:
diversity of production & trade

Cultivated Area Exports Imports

-» Assess how vulnerable countries’ food systems 10000-

are to international supply and demand shocks
such as COVID-19.

7300-
-> \WWe estimate the diversity of countries’ trade and
diversity in production using the Herfindahl- _
Hirschman Index (HHI). I 5000-

-» Higher concentrations suggest that countries are
more vulnerable to shocks affecting individual 2500-
commodities. SO O

i

".‘-'--—_-.—___'__._
-> Cultivated areas are getting more diversified "
-> Trade is relatively unchanged but remain 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
moderately concentrated Concentrated Moderately Concentrated Unconcentrated

— Cumrent Trends = = = Susiainable

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

I
I

Cultivated Area Exports Imports
10000-

F200-

2000-

Eﬁm-\m\
T g, T

".‘---—_--___'—._

|}-
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050

Concentrated Moderately Concentrated Unconcentrated

— Cumrent Trends = = = Susiainable

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 a/
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

T pilo’g among youth groups (A — B testing using an
app

->Focus on agri-food sector on other sectors

Open questions

->QOther sectors’ impacts on agri-food
sector?

-» Impacts of climate change on maize
production and suitability

- Blodiversity loss and nature related risks
for food

-> Behavioural dynamics around diets and
food waste

- Dietary trajectories and visions

->Missing data

-» Soll moisture data to help model climate
iImpacts on production

- Specific crop water use models

-» Accounting for micro level dynamics for
food security (inequality issue in SA)



Merci!



Main achievements of FABLE

e 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

e 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




Learn more

fableconsortium.or

g scenathon.org
abstract-landscapes.com/fable-
calculator

info.fable@unsdsn.org

38
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