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Wageningen University & Research

Needed transitions
ev‘-'-’ Circular a'n © Eating proteins “. A circular =3 ~ Technological
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Impact on global challenges
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" it | " Collaboration

Change Performance Indicators targeted:

1. Continuous improvement for research excellence

6. Improved entrepreneurial culture and practice in education, research and value creation

10. Expanded connection with society and partners
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Strategic Research

Old structure 2015-2018

8 Kennisbasisthema’s (WR)

5 Investeringsthema’s (WU)

11 Additionele programma’s
sinds 2018

)
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New structure 2019-2022

5 Kennisbasisthema’s (WR)
A. Circulair en Klimaatneutraal

B. Voedselzekerheid en
de waarde van water
C. Natuurinclusief en landschap

D. Veilig en Gezond
E. Data-Driven en High-Tech

3 Investeringsthema’s (WU)
I.  Verbonden circulariteit
II. De eiwittransitie
ITII. Digitale tweelingen




Food is ...
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UNIVERSITY & RESEARCH

... Life

Roald Amundsen

(1st man @South Pole 1912) declared that " ...the
cook’s contribution was greater than that of all

others in the party...” (BTW the competing British team
lost)

... Culture

Martin Scorsese

uses cuisine to define the characters and make

us, the audience, understand why they loved being
gangsters and what a life like that, despite its obvious
risks and drawbacks, promised for them.

Good Fellas (1990)
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11% - 821 million'undernourished
. 5, »




More production by 2050 ...




Total Factor Productivity (TFP)

Global agricultural activity increase by 1.75 percent annually 2050
to meet the demands of nearly 10 billion people by 2050.

and we’re already behind...

1.75%
200 1.51%
180 P
// 0.96%
160 ™
REQUIRED CURRENT CURRENT
RATE OF RATE OF RATE OF
TFP TFP TFP
140 — GROWTH GROWTH GROWTH
(Global) (Low-income
Countries)
120
® ® ® Actual TFP
100 Required Rate of TFP Growth
(Double Output by 2050)
== Projected Rate of TFP Growth
80 (at Current GAP Index Rate)
S80I X RNIRRABA BRI IFTESR =  Projected Rate of TFP Growth
SESRRRRREESSRRRERRRRRE (Low-income Countries)

Source: Food Demand Index is from Global Harvest Initiative (GHI) (2018); Agricultural Output from TFP Growth is from USDA Economic Research Service (2018).

WAGENINGEN The global agricultural productivity (GAP) Index.
Global Agricultural Productivity report (GAP 2018)
UNIVERSITY & RESEARCH



Poverty & Food Security

50%
45% %
o - Poverty
40% (<USD 1.90 a day, 2011 PPP)
35% —Undernourishment
c (calories, % of population)
2 30%
= < ——Stunting
T;,_ 250, T (% of children under 5)
9 —Qverweight
e 20% (BMI>25, % of population)
15% —Cereal yields (MT/ha)
10%
5%
0% Less
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poverty
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production
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Urban growth per hour
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City populations grow with City populations grow with

By 2050 2/3 of the global population

65 million every year 9-7 bi"ion will be urban

1.5 million per week

WAGENINGEN

Estimated urban growth per hour through a combination of natural internal growth and migration
UNIVERSITY & RESEARCH

in selected world cities. Source: UN World Urbanisation Prospects 2014/LSE Cities — The Guardian
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Food loss and Food Waste

>500kcal

Food
wasted p.p.
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FOKKE & SUKKE
Hebben inmiddels een traditie

Economie
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WAGENINGEN

Consument verspilt veel meer voedsel dan
gedacht

Als landen uit de armoede komen, gaan ze meer voedsel
verspillen, ontdekten onderzoekers uit Wageningen.

@© Laatste nieuws

HOF VOOR MENSENRECHTEN
Spanje mag hekklimmers collectief
en snel terugsturen

PARLIS
Burgemeesterskandidaat Parijs
trekt zich terug vanwege
compromitterende video

WAGENINGEN
Consument verspilt veel meer
voedsel dan gedacht

ASTRONOMIE
Ster Betelgeuze verandert van
vorm. Gaat-ie ontploffen?

DIESELGATE
‘Volkswagen wilde voor 830
miljoen schikken in dieselgate’

Verma, M. et al. 2020 |,



Trends in consumption & Nutrition

High food
expenditures

African households spent up
to 70-80% of their income
on food. Healthier foods (F&V,
eggs, fish, poultry) are 4-5
times more expensive.

WAGENINGEN

UNIVERSITY & RESEARCH

Rapid Dietary change

Growing incomes lead to
changes in diets. Share of
staples & starchy food is
rapidly decreasing, while
processed foods become
more important.

Retail revolution

15-30% of food is
purchased in
supermarkets. Growing
out-of-home consumption
from street food & fast-
food restaurants.

12



Urban foodprint

'i]ﬁ

1,575 ha. of plants

R 523,109 animals

«

4,069 ha. of fodder

100.000
96 ha. of fruit

126 ha. of vegetables

955 ha. of wheat

102 ha. of potatoes

« | « =0 |-

296 ha. of sugar

Vegetable products
total of: 1,575 ha.

D

WAGENINGEN
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H 2,220 dairy cows
H 5,252 beef cows
9> 15,972 pigs

.4 23,947 laying hens

4 175,718 chickens

Fodder
total of: 4,069 ha.

-/

735 ha. of wheat and barley

1,556 ha. of com products

1,175 ha. of grass and clover

603 ha. of additional produce

another 35-50% from abroad

BO - =

Vegetable produce versus fodder
total of: 5,645 ha.
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Example: local food production Almere
allocating the area needed for local food production

Current

situation

+ X ¢
> Grassland
L Gean Grassland
7 Cropland Grassland
P 7 e Croplan
. e Potato
o) [ Barley
X I et N Wheat
I Goinmace
W Grain maize
. T stoge moce I Silage maize
% soaver 0 SRR AR RSl 0 0 misugarbeat
Repe seed Rape seed
Y Fruit & Vegetables Fruit & Vegetables
S I e . Fuit
Seed L agumes Seed Legume:
N I Veoorsties Tomato I Vegetables, Tom
/ (D Vwovistion 1 s I Vegetables, field grow:
Not allocated Not allocated
Not acoatec o
located

WAGENINGEN
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Water for Food - climate stress

70%0

fresh water
for agriculture

N\

In 22 countries
in Asia and Africa:
waterstress level are

WAGENINGEN —

UNIVERSITY & RESEARCH




70% of fresh water is frozen,
29% groundwa

ter -
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( ..‘" -

WAGENINGEN

UNIVERSITY & RESEARCH

16



Fish, food and feed

The blue acceleration

<{ Desp hpdrccarbom 14 Despasa micerah Dssslrated seamater
~

5 ™
ue

Wb oy

2

e n

M5ce bavelatdey

|

P! . a
O 1D v 300 30W S TR ME YR XEC T X8 1ah wae TRO 0 NS X0

WO MR D 0 m AT

Marinm protected sreas 4} Extended corsnestal she¥

Cffsbore wirdfarma
3 [ Z“
) § §®
¢ T ’ﬂ

* . 3
WIT D 1R e 00 TG M0 R THO JS00 O XE0 NI VR TR0 SO0 O N0 1O R TRO X0 i Jam

b ]
] ¥

e

WAGENINGEN

UNIVERSITY & RESEARCH

Terrestrial

ecosystem

Biomass Aquatic
ecosystem

Secondary
carnivores

Primary
carnivores

Herbivores

Primary
producers

Jaap van der Meer (WMR), in prep

17



We need a transition in Biodiversity
under threat

"UNIVERSITY & RESEARCH




Multlple;cales Local and Global

"T,T | By 2050
,p *; » { 2/3 of the global

‘ population
s 9-7 billion

will be urban

WAGE .in‘ IGEN

UNIVERSITY & RESEARCH



Trends in Food Markets & Trade

Local & regional Hidden Middle Value added shares
trade

80% of food consumption is Farmers only get 5-10% of
Africa represents only 3% of sold locally. SMEs like agro- total value added. Most

world agricultural trade. dealers (seed, fertilizers) and value added is generated
Import caps can be used to traders & processors are in processing packaging,
enhance local sourcing. Large critical for agricultural storage & retail.
prospects for AfCFTA. growth.

RETAIL COMMITMENT ON LIVING WAGE BANANAS

FIRST COUNTRY -WIDE
COMMITMENT FROM RETAILERS

CLOSING THE LIVING WAGE GAP
i IN BANANA SUPPLY CHAIN

75%

-..OF THE LIVING
WAGE GAP
CLOSED

>10%

@T} P YEAR

FROM 2021

Creating One African Market

LIVING WAGE GAP AotF.

WAGENINGEN 20
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F— s

We need a transition
““in our Food System

o

WAGENINGEN
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Food Security and Valuing Water - Mission

NO GOOD HEALTH QUALITY GENDER
POVERTY AND'WELL-BEING EDUCATION EQUALITY

DECENT WORK AND INDUSTRY, INKOVATION 1 REDUGED

EGONOMIG GROWIH ANDINFRASTRUCTLRE INEQUALITIES

13 orov 16 fiwsiiowe- [ 17 forriccous

lHS"T“T!g:"S SUSTAINABLE

& DEVELOPMENT

GOALS
Contribute to Food Security by combining our interdisciplinary
knowledge in the agri-food and water domains to shape the

transitions towards sustainable food systems

WAGENINGEN

UNIVERSITY & RESEARCH
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Food and SDGs

1 2 Nearly 80% of the word’s poor live in rural areas and work

Listll  mainly in agricufiure.
™ There is enough food produced today to feed the global
< population yet around 800 milicn pecple are chronically

undemourished

Malnutrition is the krgest contributor to disease in the
world. Over 4 bilion people are either micronutrient deficient or
overweight.

Malnutriion, which affects neary one in four chidren under age
5 wordwide, is associated with reduced school performance,
and impaired brain development.

I Women represent 43% of agricuftural labour vet have unequal
@. access to land, technology, markets and other resources.

Today, food systems account for 70% of freshwater
withdrawals.

Modem food systems consume around 30% of world's
available energy and are heaviy dependent on fossil fuels.

Agriculture is the single largest employer in theworld,
employing around 60% of workers inless developed countries.

Around 900 milion people in rural communities, the majority of
whom work in agriculture, don’t have access to electricity.

WAGENINGEN

UNIVERSITY & RESEARCH

Source: Innovation with a Purpose: The role of technology innovation in
accelerating food systems transformation, WEF 2018.

Seven out of 10 people Iive in a country that has seen a rise in
inequality in the last 30 years. Inequality shapes who has access
to healthy food.

By 2030, neary 60% of the world’s population wil live in urban
areas, changing the shape of consumer demand and increasing
pressure on land and other resources.

Nearly one third of global food production — 1.3 bilion tons  of
food —is lost or wasted.

Food systems are cumently responsile for 20-30% of global
greenhouse emissions. Inversely, climate change threatens to cut
crop yields by over 25%.

Fish accounts for 17 percent of the global population's intake of
animal proteins. However, over 30% of the word's fish stocks are
overexploited

Agriculture is the most significant driver of deforestation,
contributing to a record global tree cowver loss of 30 milion
hectares in 2016, an increase of 51% from 2015

Increased food insecurity — 815 million undemourished people, up
from 777 milion in 2015 — can be both a cause and
consequence of conflict.

Partnerships are crucial fo fransforming food systems.

Unlocking opportunities in food systems could be worth $2.3
trilion annually for the private sector by 2030.

23



Transition & Vision

e -

i@

Landbouw, natuur
voedsel: waardevol
enverbonden

Nederland als koploper in kringlooplandbouw
i e @
& AW
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Risk
Interconnection
Map

“Food is as important
as energy, as security,
as the environment.

Everything is linked
together."”

Louise O. Fresco

* * *
Economic Geopolitical Technological
Risks Risks Risks
* *
Enviranmental Societal
Risks Risks

* o &

Number and strength
of connections
(“welghted degree”)

WAGENINGEN
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Biodiversity loss
and ecosystem
collapse

‘ Natural disasters

Extreme weather
N events

N\ al
T

®

‘ = Water crises
Energy price shock Man-made env?)nmental » /
disasters
Failure of urban planning ¢ g ‘\\/
Failure of Failure of / ’ 4 *
Hicit trade climate-change // Food crises Sp,eagi so;:;;mus

national ‘
~_ —— mitigation and
adaptation ~ /
\ \ ‘ Failure of regional or
v 7 global governance

governance 7/
State collapsg’ \ \ //‘\ 7 4 — —¢
or crisis

AN Large-scale

—= Terrorist attacks
-/~ involuntary

///4
Failure of critical ) \ ‘ —
infrastructure Profound social \ B
instability [\ interalale ¢
—\ conflict Weapons of mass
/ \ ; destruction
Defiation
@
Cyber—attacks‘ / \ /‘\\ /)
g Unemployment or S/
=y ’/ underemployment \ s
. X =
\ b \ ‘ - -
Adverse consequences of \
technological advang(is Fiscal crises Assstbubblesin
% \ a major economy

\;\\\

Data fraud or theft ~_
Unmanageable inflation S

Critical information Failure of financial
infrastructure mechanism or institution

breakdown
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Food Systems Thinking

Global Panel (2016) UNEP (2016) HLPE / FAO (2017) Eat Lancet (2019)

Healthy diets from
sustainable food
systems

Food Systems Food Systems and Nutrition and
and diets Natural Resources food systems

Fodd
Planet
o Health

WAGENINGEN 26
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Food systems fram

Van Berkum et al. 2018, Wageningen Univ earch

Safe & Healthy
Diets

[ Science &
Technology

Organisations i

Food
Security

WAGENINGEN
UNIVERSITY & RESEARCH

o
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Processing &
Transformation
Storage,
Transport & Trade

Agricultual
Production

Enabling é

Environment A

Business
Services |

Minerals

!

Land, Soils

Gop ES
oy '~S | OUTcoM

Inclusiveness &
Equal Benefits

Sustainability &
Resilience
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Food Security and Valuing Water

Deltas under pressure

Food System Feeding cities and migrant settlements

Approach Less favourable areas East-Africa

Transition

Aquatic systems

Transdisciplinary Multiple scales and extreme events

Pathways

Research Nature Based Solutions & Biodiversity

Resilience & Vulnerability

Food Security and Valuing Water — Mission
Contribute to Food Security by combining our interdisciplinary knowledge in the

agri-food and water domains to shape the transitions towards sustainable food systems

WAGENINGEN

UNIVERSITY & RESEARCH
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Programme

Our research contributes to achieving sustainable food and nutrition security by:

® developing new evidence based insights, methods and tools that can be used
in shaping transitions towards food security;

" by using the Food System Approach to analyse and assess relations and
feed back loops in Food Systems. This integrated framework includes socio-
economic and environmental drivers as well as food system activities such as
production, processing, consuming and disposing of food;

" providing new and innovative interventions to NGOs, policy makers,
investors and researchers.

Portfolio Future proof Scientific

D CEEN T

WAGENINGEN

UNIVERSITY & RESEARCH 29



Interaction & Communication
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Food Security Valuing Water
e

Education & Research & Value Creation & Q

Programmes  Results Cooperation
GROEPSPAGINA  DOCUMENTEN  PAGES

Research & Results v Food and water security

e Hallo Ivo, plaats een bericht of stel een vraag...

- Conference: Feeding cities and
Our mission = figration
Sorteer op: ten ~ Toon: 4 X 31 October 2019 On World Cities Day
Our mission: We will contribute to Zero Hunger by combining our 2015, Wageningen University &
1 Thom Achterbosch interdisciplinary knowledge in the agri-food and water domains to Research organises the work
shape the transitions towards sustainable food systems. conference ‘Feeding Cities 3nd

3 re-estimate of global food wiaste published in PLOS ONE made it to lead it
the front page of NRC online, was covered by BBC and other media. proud ¢
Monika Verma and team!

migration’. This year...

Projects 2019:
= s MIFC.ND Goow Meet up KB-35 / Food security and
KB-35-001-001 - Deltas under pressure valuing water (autumn 2019)
Delta's staan sterk onder druk door Klimaatverandering

en stedelijke ontwikkeling. Snelle veranderingen, zoals

zeespiegelstijging, verzilting, ... @ Meet up KB-35 / Food secu.
KB-35-002-001 - Feeding cities & migration ] &8
Veel ontwikkelingslanden verstedelijken snel. o=
Stedelingen hebben te maken met ondervoeding, > !

overgewicht en te wainig toegang tot gezonde
voeding....

=ven  NFC.])

WAGENINGEN
Consument verspilt veel meer voedsel dan
Workshop gedacht

By making &

Feeding cities

and migration

When: October 31% 1d Ci d; .
o et e o). Alslanden uit de armoede komen, gaan ze meer voedsel
whetal  iPARASE ARSI At verspillen, ontdekten onderzoekers uit Wageningen.

e \v/ Food and Agriculture Organization
MAmrjﬁwli';ilssS/maswwm-s Sustalnablllty Of the UnitEd Natlons

Integrated scenarios to support analysis of the THE )
food-energy-water nexus :

Detlef P. Van Vuuren@'?*, David L. Bijl', Patrick Bogaart®'?, Elke Stehfest®2, Hester Biemans©4, BAN K EUFOD&}Q
Stefan C. Dekker', Jonathan C. Doelman? David E. H. J. Gernaat™? and Mathijs Harmsen (2 CGIAR M

WAGENINGEN

UNIVERSITY & RESEARCH
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Timeline 2020 Food System Events

January February March

April

May

June

July

August September October November December

Adaptation
Futures Delhi
29 sept- 1 okt

Global Landscape
Forum Biodiversity
28-29 okt, digital

Oct 31
World Cities Day

8th World Bangladesh Food
Sustainability Future sessions
Forum 1 and 8 Oct

24 & 25 sep 23 & 24 nov
Poltico Agri Food Summit Pre summit event
Brussels Wageningen

6-10 Sep
SETAC 8th World Conference

Visit Min 4TU Desire
FA - WUR (Resilience)

Global Landscapes Forum Food 2030/

China

Wereldvoedsel

WAGENINGEN

UNIVERSITY & RESEARCH

symposium
dag gi?’ 16 WECR

World Food Global Food
Prize Security

19 Oct Conference

Student Challenge Food System
10yrs from now

KB learning & knowledge exchange (6 session)




Timeline 2021 Food System Events

January February March April May June July August September October November December

Workshop
Tools for feeding the
cities

SDG conference
INREF-KB ?

MARE (marine social science)
conference Amsterdam

Three webinars leading

to Global Adaptation Science Conference on Climate

Summit on 25t Jan Smart Agriculture (with LNV in NL)

Amsterdam
International Water
Week

UNEA Conference International
Nairobi Sustainability Transitions 2021

-1o]
IUCN World

Conservation CoP
Kunming, China

World Food Summit Water Food
UN

World Expo Dubai Water Food Nexus
Oct 21 - June 22 Expo

Terra Vision Palermo

(Italy)

Wereldvoedseldag
Ede, 16 Oct UNFCCC
(2-20 Nov)
World Food Glasgow
Prize
16 Oct

WAGENINGEN

UNIVERSITY & RESEARCH 32



Evaluation Criteria

" Content: specific contribution to programme themes; originality
and innovation; scientific excellence.

" Performance/quality: experimental design and analysis,
the standard of presentation, et cetera.

" Impact/value creation: journal/peer reviewed publications,
valorisation, relevance to societal issues, stakeholders, networking
and collaboration, IP, leverage of additional funding

" Progress against delivery timeframes/project management:

on time, to budget, evidence of effective management of project
contributors

WAGENINGEN

UNIVERSITY & RESEARCH
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Deltas under pressure
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s & migrant settlemgnts——
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Less favourable areas in East Africa
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Multiple Scales and Extreme Events
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Transition Pathways
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Thank you

“A ship is always safe N L

"~
|
) )
N

g A

at the shore, but that is <7
not what it is built for.” e 2, })

il

Albert Einstein

E-mail: Ivo.Demmers@wur.nl

Internet: http://www.wur.eu/foodsecurity-valuingwater

Intranet: https://intranet.wur.nl/Project/FoodSecurityandValuingWater

WAGENINGEN

UNIVERSITY & RESEARCH 41
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Food Security and Valuing Water

Short insights of drivers and our research in research
projects a.k.a. ' motifs’ (in 2019)

WAGENINGEN

EEEEEEEEEEEEEEEEEEE
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Deltas under pressure
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KB Deltas under pressure

Catharien Terwisscha van Scheltinga, Stijn
Reinhard, Greet Blom-Zandstra,

Jan Verhagen, Dolfi Debrot, Ab Veldhuizen,
Gert-Jan Wilbers, Charlotte Verburg,
Raymond Creusen, Esther Koopmanschap

Linking national plans to incentivised local initiatives

Challenge: transitions in deltas . . .
with regional impact

WAGENINGEN

UNIVERSITY & RESEARCH 44



Impact — Contribute to Zero Hunger

1. Insight in transition pathways in deltas with challenges:
sea-level rise, salinity, water quality problems - besides population
pressure, urbanization and changing diets

e Resilient and diversified food production options
® Robust integrated systems

e Informed decision making at farmers’ level
2. Look at solutions (future, adaptation)

3. Develop knowledge while collaborating with partners in practical
cases, linking local, regional, national level

Scope for collaboration

WAGENINGEN

45
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Case Vietham: Mekong Delta

" The work is linked to phase 1 (2020 - 2023) of the
Mekong Delta — Agricultural Transformation Program

(MD-ATP) a joint effort by Vietham and the Netherlands.

" Scientific collaboration with the Mekong Delta
Development Research Institute of Can Tho University

® Identifying transitions aiming for stable and improved
livelihood for farmers via diversification & integration
(livestock & crops) and farmer oriented supporting
activities such as breeding and water management.

® Active involvement of breeding companies and the
national farmers union, other groups pending.

WAGENINGEN

UNIVERSITY & RESEARCH
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Case Bangladesh

® National level: Bangladesh Delta Plan 2100 - challenge: how to ‘put it on the
ground’ to facilitate BDP2100’s continuous increasing contribution to zero hunger?

® Working from national to local through regional level: linking to Solidaridad
activities in Bagerhat, Satkhira and Khulna

® Link to livestock, farmer behaviour, salinity, fisheries

® Identify jointly: transition pathways, resilient futures

WAGENINGEN
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Insight & Surprises

n
-+
L=
=

)]

c
—

n
Q
n
=
(@
(-
3
0p)

® Focus on quality of product and production system - High value product. Required

transition to reach this = diversification

" And additionally: integration (also to improve circularity)

How to combine Diversification & Integration on multiple scales

Difficult within one farm/ company
Better model: diversification, integration and cooperation within a region

Risks, benefits, obstacles, knowledge, value chain, Social/ economic (financial)

implications. Requires checks, monitoring, information and communication

Easier than expected interaction & active contribution with local companies and
NGO’s.

WAGENINGEN

UNIVERSITY & RESEARCH
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Feeding cities & migrant settlements—




Outreach & Research

Katrine Soma (WECR), Bas Hetterscheid (WFBR), Thom Agterbos (WECR), Siemen van Berkum (WECR),
Lotte Roosendaal (WCDI), Marion Herens (WCDI), Bertram de Rooij (WENR), Daniel Mekonnen (WECR),
Vincent Linderhof (WECR), Marian Stuiver (WENR), Jan Broeze (WFBR), Katherine Pittore (WCDI), Jim
Groot (WFBR), Peter Verweij (WENR), Riti Mosterd Herman (WCDI), Herman Agricola (WENR)

WAGENINGEN : .
Kibera, Nairobi Kenya 5o

UNIVERSITY & RESEARCH



Three objectives

The overall aim is to contribute to resilient, sustainable and urban food systems
providing food and nutrition security for all

Better understand the
relationships and
outcomes of an urban food
system in the Africa and
South-Eastern Asia context,
in particular for the
vulnerable groups in
migration settlements

WAGENINGEN
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Analyse the rural-urban
linkages in order to find
leverage points for
improved food systems
outcomes in the city and its

region

Source: framework paper, 6-Jan-2020

Suggest solutions for
improved food system
outcomes, by
simultaneously
addressing socio-economic,
technological, spatial and
organizational
(governance) dimensions
of food systems functioning
and outcomes
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Urban... linked to rural

Spatialisation
of urban FS
dynamics

Income/remittance/knowledge/
technology/material flows

The food system

Urban .
action areas; . Dhaka,
migration Kampala’
settlements . .
Nairobi,

Food/goods & services flows;
migration flows

Co-creation
experiments
and

governance Causes/drivers of migration;

Impacts in destination/origin area

WAGENINGEN
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Insight & Surprises

" Focus on long term (local focus is often on short term solutions, not root

causes). Food waste for LMIC more important than expected.

® SDG can be point of entry for circular solutions (Vietnam)

Insights

" Urban - Rural linkage is essential. Increase (economic) position of farmers to

improve economy and application of (storage) technology

" Spatial mapping of rural urban linkages is key for analyses and findings

solutions

" Migrants - food - climate nexus should be kept on the agenda
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Less favourable areas in East Africa




Objective and approach

Objective:

Approach:

To identify pathways for less-favored
rural areas that contribute to
sustainable food systems in East Africa
in the period 2030-2050

Research steps:

0. Select study
object &
boundaries

1. Description

2. Diagnosing
Food System

3. Exploring
scenarios

4. Developing
Food System
interventions

iorization

Multiple scale assessment

drivers, outcomes
of food systems

Scenario
analysis &
experimentation

Innovation
agenda

Role actors
0. Who?
And what roles?
1. Informative
2. Validation
& feedback
3. Building /
providing
support
4. Co-
development,
Building
coalitions

WAGENINGEN
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Pilot: Arua district in NW Uganda

Huib Hengsdijk (WPR), Henk Wosten (WENR), Fedes van Rijn (WECR), Jan van der Lee (WLR), Fatima

Pereira Da Silva (WFBR), Marlene Roefs (WCDI)

Characteristics:

[ Landcover 2018~ 4% %

" = 3% annual population growth

=" Two refugee
settlements

" ~ 25% of population are refugees

" Host and refugee population are
food insecure

" Refugees: Change from food aid
to cash transfer program

" Predominant subsistence A~ e P
agriculture, few market linkages L e

#

WAGENINGEN
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Research question: What are the options to feed the future
population of Arua in 2040 with a healthy diet?

Research questions, e.g.:

®  What is healthy diet? And how
relates it to current diets of Underlying to all scenarios,

. projections on:
hosts and refugee population? = Climate change

= Population dynamics

Scenario approach:

] What are production potentia's Cugsgge:’:noOd = Transition of food aid to cash SysF;jetrL]j'\r%Egcoodme
of different crops/animals in Outcome (2050)

Arua?

Outcomes after
Scenario A

Scenario A:

®  How much land is available for T

agricultural expansion?

- . ) )
GHG emissions associated with Outcomes after

Scenario B

Scenario B:
Focus on imports

The
land conversion and Baseline

intensification?

Outcomes after
Scenario C

Scenario C:
Focus on production

® Under what conditions hosts and
refugees migrate to cities and

home country, respectively
Timeline

I . ' ' <“-“-

WAGENINGEN
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Insight & Surprises

® Refugee camps offer opportunities for regional food systems if introduced

properly

" Less favourable: not by precipitation, soil, terrain and agro-ecological

characteristics, but because of connections and distance to markets (cities)and

Insights

vicinity to country borders?

® Data for scenarios needs to be sourced at multiple sources

®  Great suspicion towards fertilizer and ‘technology’ (even oxen traction)

" Link with cities more relevant than expected. More insight in drivers needed to

build scenarios
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®  Agro-ecological characteristics not so less favourable as expected
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Objectives, geographical focus

Dolfi Debrot, Marloes Kraan, Susan de Koning (WMR), Katell
Hamon (WECR), Adrie van der Werf (WPR), Hans Komen

(WLR/ASG), Jeroen Veraart (WENR), Heike Axmann (WFBR),
Peter van der Heijden (WCDI)

Use potential of aquaculture to combat hunger

2. Biology + socio-economics + environment
+ value chains

3. Use high productive regions as case-study
(Indonesia)
1. Access to data and further data collection
2. Indonesia: experience with aquaculture

3. On long term relevant for Dutch companies

4. Identify “global yield gap+” (where to start)

WAGENINGEN

UNIVERSITY & RESEARCH

60



Achievements 2019

1. Contacts with industry,
universities and NGOs established

2. Papers on understanding
behaviour of food producers

3. First modelling approach available

4. Conference presentations on this
KB project

5. Familiarized ourselves with the
methods/approaches used the
different WR institutes

WAGENINGEN
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Insights & Surprises

1. Knowledge transfer to
producers appears to be
limited

2. Influence of ‘behind
the scene’ relationships

(99}
-+
L
A=l

)}

c
—

3. Aquaculture does have a
positive impact on
livelihood (exponential
growth)

4. Polyculture does take place

5. Potential for blue revolution
limited
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Multiple Scales and Extreme Events




Mutltiple scales

downscaling

Global scale

How will regions develop in different SCP/SSP scenarios?

What is needed to achieve SDGs?

How strong is the land-water-food-biodiversity nexus?

* Quantify the amount of land, water and nutrients
needed to support|food production, biodiversity (and
energy production?).

* Identify hotspots ahd nexus issues for global regions

MAGNET-IMAGE-LPJmL

National/regional scale

Which transitigns are needed
to achieve “Zerio Hunger”?

How do global develogments < >
affect a country?
Can regional dévelopments be X MAGNET(-grid) LPImL
understood with more|detail? \ —_— BIOSPACS WaterWise
iCLUE MAGNET-grid
LPImL BIOSPACS
GYGA iCLUE
WaterWise
Household/farm scale
What are different household
compositions within a community? >
\::::Lstriirt: irl:czgf: n: teincrease Where do certain solutions work?

How to optimize farming systems and
recycling options?

v

Field/herd scale

&

Field data

WAGENINGEN
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Is a regional sol
*  What are option
* How does policy

Can we apply our methods to other regions? "s‘\ :

e

\’ ‘I Field data

upscaling

Local
* (3

fop also a

al solution?
5 to ‘bend the trend’
in one region affect the others?

ocal solution also a regional solution?
ssess upscaling potential of measures
Vhat are the most suitable locations

0 apply certain measures (biophysical

id economic)?

gional [pathways to sustainable
uture (food and water security)

solutions
n we simulate the effect of

at is needed for farmers to adopt a
hnology or measure?

measures/solutions in models?
.
te)

Models applied in coupled
mode

Models potentially added to
coupled system in later phase,
other models may join as well
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Extreme events

Testing what resilience metrics & indicators actually measure & indicate

S~

Archetypical
extreme
events

agent based model of food system dynamics

t — 1
1 -

WAGENINGEN
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Archetypical
foodsystems

Tested set of
resilience

metrics:
Which metrics
to use for what
questions with
what data




Interesting output fuabiey

Importance of snow and glacier meltwater for
agriculture on the Indo-Gangetic Plain

H. Biemans©'?*, C. Siderius©'3, A, F. Lutz®5, S, Nepal?, B. Ahmad®, T. Hassan®’, W. von Bloh?,
R.R. Wijngaard*®, P. Wester?, A. B. Shrestha? and W. W. Immerzeel ©°

Research agenda for coming years

. . . . Integrated scenarios to support analysis of the
" High impact scientific output to food-energy-water nexus

b u i I d u po n i n fu tu re yea rs Detlef P. Van Vuuren®'2*, David L. Bijl', Patrick Bogaart(®'3, Elke Stehfest®2, Hester Biemans©4,

Stefan C. Dekker', Jonathan C. Doelman?, David E. H. J. Gernaat"? and Mathijs Harmsen®"?

" More papers submitted

Auvailable online at www.sciencedirect.com Current Opinion in

. . Environmental
ScienceDirect Sustainability

" Documented tool for downscaling Advances i -
Advances in global hydrology-crop modelling to support
. . the UN’s Sustainable Development Goals in South Asia )
economic g rl d ma ps Hester Biemans' and Christian Siderius™® bl

namre | . ARTICLES nature PERSPECTIVE
SUStalnablllty Cllmdte Change ———

The need for bottom-up assessments of climate
risks and adaptation in climate-sensitive regions

The global nexus of food-trade-water sustaining
environmental flows by 2050

Declan Conway®™, Robert J. Nicholls ©2, Sally Brown®23, Mark G. L. Tebboth @45,

- . . . William Neil Adger©¢, Bashir Ahmad’, Hester Biemans ¥, Florence Crick'?, Arthur F. Lutz®'0",
A. V. Pastor®"23* A, Palazzo', P. Havlik', H. Biemans?, Y. Wada®', M. Obersteiner!, P. Kabat?*® Ricardo Safra De Campos @, Mohammed Said™, Chandni Singh®", Modathir Abdalla Hassan Zaroug",

and F. Ludwig? Eva Ludi®'5, Mark New @ 5" and Philippus Wester(®'*

WAGENINGEN
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Insight & Surprises

" Zooming in and out between global to local scales is crucial for the applicability

models (for transition pathways)

® Impact of resilience either comes at the cost of loss of efficiency at the same

Insights

scale, or at the cost of resilience at adjacent scales

" Very long duration of net nitrogen output of Ethiopian soils (already published
1990, and reaffirmed in 2012-"14). Do results occur on same field? What are

causes, consequences? Are estimates correct?
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Different types of Nature Based Solutions

Annemarie Groot & Jeroen Veraart (WENR)
with contributions of all Science Groups

Nature-based solutions:

“Solutions that are inspired by or make use of natural processes, which are cost-effective,
simultaneously provide environmental, social and economic benefits and help build resilience”

l l l

Inspired Intrisic, Intrisic,

by nature based on natural processes, based on natural processes,
local impact on biodiversity wider impact on biodiversity

Example: Example: Example:
Plant breeding making crops From mono culture to crop Agro-forestry, swamps and water
more attractive to natural diversity (field level) harvesting ponds at landscape
enemies of pest insects level addressing water allocation

and water quality issues

WAGENINGEN
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Nature-based solutions for food security under
climate conditions: hypothesis and challenges

Food Security under CC conditions

Case study research in NL, Africa and Asia

Challenge:
NBS contributing to food
Recource = security and increasing
Efficiency @ 1 biodiversity
- circularity

Inspired
by nature
Diversity
principle
- circularity

Intrinsic, based on natural

processes, increasing biodiversity

Effect on biodiversity

WAGENINGEN
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Transition Pathways
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Objectives and achievement

Marijke Dijkshoorn (WECR), Marloes Kraan, Susan de Koning (WMR), Boelie Elzen (WPR), Bram Bos

(WLR), Wim de Haas (WENR), Jan Broeze (WFBR), Seerp Wigboldius (WCDI)

Objectives
" Analyse common challenges of food system transitions
" Identify barriers and opportunities to realise food system transitions

" Develop a transdisciplinary approach (involving stakeholders) to
support food system transitions

Achievement

Improved understanding of what needs to be addressed in relation to
conceptualization/orientation, practice (including impacts on and roles of actors
and stakeholders), and evaluation of performance and outcomes.

WAGENINGEN
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Organisation of the motif

Develop new knowledge on transdisciplinarity and stakeholder
engagement in transition pathways in food systems

Contributing to enhanced theorectical ond
methodologicol unde rstonding obout
approaches, experiences, ond options

R&D outputs (e.g.
typologies, new
tools, etc.)

Research &
Development

KB motif Transition : " '
pathways and ‘

Products and
services
representing
integral findings multiple angles on
the subject matter

Case studies and Cose-based work: providing practical Assessment type of
interaction with/services tools and suggested options ond outputs, documentation

to other motifs learning from application of experiences, etc.

Integration of and support to the other motifs

Draw generalized and context dependent lessons from the findings
from the other motifs

WAGENINGEN
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Analytical framework

Potential contributionsto food system change

influences landscape

Landscape
Improving FNS Improving FNS proving FNS ] proving FNS developments
g prodt g capabilities y dy ics and g Landscape developments
put pressure on regime, Py
and practices and relationships configurations scale interactions which opens up o multiple /New ST-regime
g, Focus on dimensions. creating windows 7/
of opportunity for novelties /
s Optimising the existing Tanzarie Ethiopia \‘p/oolem sowing, pportunity
= \ technologies
E Playing “the game” wel Doing things right” transition pat ys in terms of fine-tuning food systems narrow —
> and at scale sustainawiiity, Socio- >
Z progress technical —> X A
g Reorganising Nigeria China regime
o
(=] Changing rules of “the Doing the right things: transition pathways in terms of reorganising food systems ST-regime is ‘dynamically stable’
= game” to improve ‘the On different dimensions there New configuration breaks through, taking
e game” at effective scale are ongoing processes. advantage of ‘windows of opportunity’.
8 / Adjustments occur in ST-regime.
S
“w lhn 'm
= - ing Galapagos ot = /
jeall wii

-l Changing “the game” to Rethinking, redefining evus?gnroaa 4" Elements are gradually linked together,
S create new opportunities transition pathways in terms of reorienting and transforming food systems sustamabiity, ¥ mlld slm_lnhs:(um:' gnew ST;-c;:l'xﬁgml'ﬂnon
- a 5 o which is not (yet) dominant. Internal
& at appropriate scale flourishing o ;’,3 momentum increases.

Focus on innovation as the sum I— * = socel, economic R U2 g

innovations r,_T:,”,’_I_///’J/ oot O aaherenoe b mbd, ::;::::: Technological > «7 :%nllclll?non p[ocessefs with no\‘el;ies on \n_mlhple dinmmow:1 (lerg

L —— m— « s > Py 3 echnology. user preferences. pol icies). Via co-construction different

innovation and renov ation, and the big picture systemic) niches elements are gradually linked together.

... and develop a typology of possible transition pathways, their advantages, limitations,

and the role of stakeholders in their implementation.

WAGENINGEN
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Study of cases
and transitions
pathways

. result in an
overview of lessons
learned and

recommendations
for other motifs 2020.

WAGENINGEN

UNIVERSITY & RESEARCH

Case Study Collection

Synthesis of transition cases

DUTOH FULSE HISHMING
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Insight & Surprises

* Food system Transitions: small incremental steps; with micro strategies, hence:

constant process of monitoring & evaluative framework,

* Stakeholders are key

Insights

* Biodiversity and climate should be included in international (trade) policies (like

CETA)

* Analysis showed: most projects focus on technical side, even when variety of

stakeholders is involved
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Small Innovative Projects 2019

WAGENINGEN
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Ethiopia Group (SIP 1/4)

Open data,
impact,
Food Systems

e : ™ :
Ethiopia Day ol
B e principle

Bringing together knowledge and data for futur !
11 February 2020 12: 00—17 00 WUR Camp 4

s —

Ethiopian food system challenges, fo r
EMPLOYMENT OPPORTUNITIES AND EwTREPRENEWM’SYST EMS
Socio-economicdrivers

151&.‘ i

DIGITIZATION IN SUPPORT OF AGRO-ECONOMTCDEVEWENT

AYLNT AF

S e w',.g-, < el n@mmonsscunlw . ifoomes
e Ty L e S o
rm—— — - INTEGRATED PLANNING

- : m— a‘, l‘k T ———

"'~V:'.‘ﬁg,'~: ' :

s g | Institutional actions ]
S l‘ q’ v o

' d your registration for SDG
nlandt i BEERAGE

BEA

E H R

S

The workshop includes Iunch ol &
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Soil Water Atmosphere Plant (SIP 2/4)

Rain l T Transpiration

Unsaturated zone T Evaporation

Sub soll

B [ |
Groundwater level
: // N

Local draiﬂage flux

Saturated zone//’_,/ﬁi onal drainage flux
Phreatic aquifer
I I I Aquitard

Second aquifer
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SWAP: Important developments

" Development of MODFLOW®6
by the USGS

" New calculation techniques
like parallelization on GPU

® New software modules like
Basic Model Interface (BMI)

" | ead to new possibilities
for Wageningen models
- in close cooperation with
Deltares -

WAGENINGEN
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MODFLOW®6
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WOFOST & W-FLOW (SIP 3/4)

WOFOST (Wageningen-UR):

" Model for estimating crop productivity as a function of weather, soil,
management

" Operationally applied for crop monitoring and yield forecasting

" Drawback: catchment hydrology not included

W-FLOW (Deltares)
® Catchment-hydrology model for estimating water fluxes and water availability
" Operationally applied for catchment studies

" Drawback: has no modules for crop productivity

WAGENINGEN
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Connecting WOFOST and W-FLOW

Allows direct coupling between hydrology and agricultural productivity:
® Impacts of changes in hydrology on the local water availability can be simulated

® Realtime status of root zone soil moisture over the catchment can be used by WOFOST
in order to predict crop yields

® Changes in the agricultural system (e.g. use of cover crops instead of bare fields) can
now be incorporated in WFLOW and its effect on the hydrology can be taken into account

Gridded WOFOST: seconds per time-step E;Ue
12

F

seconds
o

2

. ....................hmm.|n..nIilmmmmn|mimumm..nln||||||||||||||||||i||||||Illlllmﬁ|I|liH||||m||||||i||I||||||||||i||||||||I|I|IIIIIIIIIIIIIIIIIIIIIIIH ‘M"MIIlIIIIIIIIIIIIIIIIIIIIIIII
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Going Bananas! (SIP 4/4)

COSTA RICA: Export-driven

Production
2,552,822 ton

Farm n

< 1% of territory
42,921 ha 7% national workforce
59 ton/ha > 100,000 jobs

UGANDA: Local consumption-driven

Production

_ 583,217 ton

139,162 ha
4 ton/ha < 1% of territory

WAGENINGEN
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Exportation
2,525,200 ton

Domestic Use
27,622 ton

Exportation
1,180 ton

Domestic Use
582,037 ton

T 500000

§ 300000

& 200000

Value of the import and re-export
of bananas in the Netherlands
from 2008 to 2018.

600000

100 000

0
2008 2000 2000 2011 2012 2013 2014 2015 2006 207 2018

® import value @ Export value

C. Alho (WENR); C. Hendriks
(WENR), J. Stoorvogel

(ESG), S. Vellema (SSG) and
E. Smaling (WENR)
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What if banana disease TR4 strikes?

UGANDA: Food security problem

Consumption Distribution Production
Food security problem or alternative? Workers in distribution and marketing Switch to other crops
Perhaps less healthy diets if alternatives do will need alternative employment as than banana?
not meet the nutritive value of bananas. banana market declines. Effects on farmers income?

COSTA RICA: Business problem

Consumption Distribution Production
Importing country moves to exporters Moves from affected region/country Cavendish mono-cropping systems
that can still deliver. If banana price goes to places where TR4 has not hit the are wiped-out.
up due to short supply, buyers will go for sector. Job losses in affected Switch to other crops than banana?
alternative tropical and local fruits. region/country. Major job losses in initial stages.
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Thank you

“A ship is always safe
at the shore, but that is
not what it is built for.”

Albert Einstein
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Global indicator framework for the Sustainable Development Goals and targets
of the 2030 Agenda for Sustainable Development*

Sustainable Development Goal indicators should be disaggregated, where relevant, by income, sex, age, race, ethnicity, migratory status, disability and geographic location, or other
characteristics, in accordance with the Fundamental Principles of Official Statistics.®

Goals and targets (from the 2030 Agenda for Sustainable Development)

Indicators

Goal 2. End hunger, achieve food security and improved nutrition and promote sustainable agriculture

2.1 By 2030, end hunger and ensure access by all people, in particular the poor and people in
vulnerable situations, including infants, to safe, nutritious and sufficient food all year round

2.2 By 2030, end all forms of malnutrition, including achieving, by 2025, the internationally agreed
targets on stunting and wasting in children under 5 years of age, and address the nutritional needs of
adolescent girls, pregnant and lactating women and older persons

2.3 By 2030, double the agricultural productivity and incomes of small-scale food producers, in
particular women, indigenous peoples, family farmers, pastoralists and fishers, including through
secure and equal access to land, other productive resources and inputs, knowledge, financial services,
markets and opportunities for value addition and non-farm employment

2.4 By 2030, ensure sustainable food production systems and implement resilient agricultural
practices that increase productivity and production, that help maintain ecosystems, that strengthen
capacity for adaptation to climate change, extreme weather, drought, flooding and other disasters and
that progressively improve land and soil quality

2.5 By 2020, maintain the genetic diversity of seeds, cultivated plants and farmed and
domesticated animals and their related wild species, including through soundly managed and
diversified seed and plant banks at the national, regional and international levels, and promote access
to and fair and equitable sharing of benefits arising from the utilization of genetic resources and
associated traditional knowledge, as internationally agreed

2.a Increase investment, including through enhanced international cooperation, in rural infrastructure,
agricultural research and extension services, technology development and plant and livestock gene
banks in order to enhance agricultural productive capacity in developing countries, in particular least
developed countries

2.b Correct and prevent trade restrictions and distortions in world agricultural markets, including
through the parallel elimination of all forms of agricultural export subsidies and all export measures
with equivalent effect, in accordance with the mandate of the Doha Development Round

2.c Adopt measures to ensure the proper functioning of food commodity markets and their
derivatives and facilitate timely access to market information, including on food reserves, in order
to help limit extreme food price volatility

WAGENINGEN
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2.1.1 Prevalence of undernourishment
2.1.2 Prevalence of moderate or severe food insecurity in the population, based on the Food
Insecurity Experience Scale (FIES)

2.2.1 Prevalence of stunting (height for age <-2 standard deviation from the median of the World
Health Organization (WHO) Child Growth Standards) among children under 5 years of age

2.2.2 Prevalence of malnutrition (weight for height >+2 or <-2 standard deviation from the median of
the WHO Child Growth Standards) among children under 5 years of age, by type (wasting and
overweight)

2.3.1 Volume of production per labour unit by classes of farming/pastoral/forestry enterprise size

2.3.2 Average income of small-scale food producers, by sex and indigenous status

2.4.1 Proportion of agricultural area under productive and sustainable agriculture

2.5.1 Number of plant and animal genetic resources for food and agriculture secured in either
medium- or long-term conservation facilities

2.5.2 Proportion of local breeds classified as being at risk, not at risk or at unknown level of risk of
extinction

2.a.1 The agriculture orientation index for government expenditures
2.a.2 Total official flows (official development assistance plus other official flows) to the agriculture
sector

2.b.1 Agricultural export subsidies

2.c.1 Indicator of food price anomalies
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