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SDGs – All directly or indirectly relevant to 
agriculture and food



COP21 – an achievement
and a challenging call for action

195 countries adopted the first-ever universal, legally binding global climate deal

Mitigation: reducing emissions - Governments agreed

 a long-term goal of keeping the increase in global average temperature to well below 
2°C above pre-industrial levels;

 to aim to limit the increase to 1.5°C, since this would significantly reduce risks and the 
impacts of climate change;

 on the need for global emissions to peak as soon as possible, recognising that this 
will take longer for developing countries;

 to undertake rapid reductions thereafter in accordance with the best available 
science.

Adaptation - Governments agreed to

 strengthen societies' ability to deal with the impacts of climate change; 

 provide continued and enhanced international support for adaptation to developing 
countries

http://ec.europa.eu/clima/policies/international/negotiations/paris/index_en.htm

http://ec.europa.eu/clima/policies/international/negotiations/paris/index_en.htm


Food is first to be hit by climate change, 
possibly badly

• “Increasing magnitudes of warming increase the 
likelihood of severe, pervasive, and irreversible 
impacts.[…] Global climate change risks are high to 
very high with global mean temperature increase 
of 4°C or more above preindustrial levels in all 
reasons for concern (Assessment Box SPM.1), and 
include severe and widespread impacts on 
unique and threatened systems, substantial 
species extinction, large risks to global and 
regional food security, and the combination of 
high temperature and humidity compromising 
normal human activities, including growing 
food or working outdoors in some areas for 
parts of the year (high confidence). “

• IPCC, Climate Change 2014: Summary for 
policymakers. 



Food is fuelling climate change
and challenges achievement of 1,5°/2°C targets



Planetary Boundaries 2.0 - All crossed boundaries 
relate to food and agriculture

• "As Science publishes the updated research, four of nine planetary 
boundaries have been crossed

• Four of nine planetary boundaries have now been crossed as a result of human 
activity, says an international team of 18 researchers in the journal Science (16 
January 2015). The four are: climate change, loss of biosphere integrity, land-

system change, altered biogeochemical cycles (phosphorus and nitrogen).“

Stockholm Resilience Centre



Food for thought – What is (not) 
sustainable intensification?

http://www.spirawline.com/en/home/

http://www.cisri.org/isp_04.htm

SI - enhancing agricultural 
yields with minimal 
environmental impact and 
without expanding the 
existing agricultural land 
base

http://www.spirawline.com/en/home/
http://www.cisri.org/isp_04.htm


Micro-algae - Optimizing yield and sustainability?



Urban agriculture to feed megacities in the South?



Agroforestry – intensification through multi-layer 
approaches and multi-functionality?



Sustainable increase of land use efficiency - More 
focus on harvests to reach forks?



Which digital solutions to make farming smart and 
empower farmers?



How to strengthen women to contribute to food security?



How to anchor the purpose of sustainable intensification? 
More R&I on food access, and fit into pro-poor at large?



Food for thought – Towards a neglected 
and forgotten crops revolution?



Research on underutilized crops – The way forward 
for climate change adaptation?



How to unleash and reap the benefits of 
agrobiodiversity?



Neglected crops - Rediscovering nutritional value and 
economic potential?



Food for thought – Nutrition security 
overtaking food security?

“Our January 2014 Future Diets report 
reveals the looming health crisis caused 
by fattier diets, more meat, more sugar 
and bigger portions. It examines how 
policy-makers have tried to curb our 
eating excesses – with mixed results.”

http://www.odi.org/future-diets

The Overseas Development Institute (ODI) is 
the UK's leading independent think tank on 
international development and humanitarian 
issues.

http://www.odi.org/future-diets


Today globally 
more obese than 
undernourished
(Lancet 2016)



With current 
trends zero 
chance to 

meet obesity 
targets



Undernourish-
ment prevails 

– Obesity 
hotspots shift 

South



How to stop the double burden getting out of control?



Supporting the convergence of diets
or co-leapfrogging beyond? 



"The continuing trend of increasing global consumption 
of meat is not compatible with reducing GHG emissions 
from agriculture. There is a need for research to 
understand what types of knowledge or 
interventions could limit the global growth in 
livestock consumption without threatening the 
food security or nutritional outcomes of people in 
developing countries. Public health policies offer one 
opportunity for moderating the overconsumption of 
livestock products by the growing middle classes 
that would be likely to have beneficial effects on both 
health and climate change mitigation.

Reducing the global consumption of livestock products 
would bring considerable benefits in terms of lower 
agricultural emissions, but much more research is 
needed on how this could be achieved without negative 
trade-offs in some parts of the livestock sector. 
Reducing the large and growing contribution of 
the livestock sector to climate change while also 
ensuring that global nutritional security and 
health needs are supported is an urgent global 
research and investment priority."

Less livestock – a 3Win 
for health, climate and  

food security?

http://www.nature.com/nclimate/journal/vaop/n
current/full/nclimate2925.html

http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate2925.html


Food for thought – Bio-based circular 
economy for sustainable development?



Mainstreaming Nutrient Recovery and Reuse (NRR) 
globally?

“Exponential growth in the flow of nutrients (nitrogen 
N, and phosphorus P) through the global agricultural 
and food system to feed the longer-living, wealthier 
more numerous population is causing serious 
environmental and public health impacts because the 
processes involved have serious leakage.

Every ton of nutrient which is intercepted from a 
waste flow and processed into a form suitable to 
be used to fertilize crops represents a ton less 
which would have leaked into water, the air, or 
the atmosphere, or ended up in land fill. 

Europe can perform a leadership role in improved 
nutrient management.  Since the transition is 
unavoidable this would also create first mover 
advantage and economic opportunities.”

https://gallery.mailchimp.com/7e5f446a883c6b513832bd
781/files/NRR_RISE_2016.pdf?mc_cid=3c2d1f1d16&mc_
eid=04e2ad0549

https://gallery.mailchimp.com/7e5f446a883c6b513832bd781/files/NRR_RISE_2016.pdf?mc_cid=3c2d1f1d16&mc_eid=04e2ad0549


Human waste – Growing biomass potential for 
renewable energy and cycling of nutrients?

“Nutrient values in human excreta vary with age and diet. 
Ek et al. (2006) suggest a normalised nutrient breakdown in 
urine of 3600 g of nitrogen per m3, 310 g of phosphorous 
per m3, 900 g of potassium per m3, and 300 g of sulphur
per m3, based on a Swedish population. The nutrients in the 
urine from one person in a year are sufficient to provide 50-
100 kg N/ha for a crop area of up to 400 m2 (Richert et al., 
2010). Faecal sludge contains fewer nutrients than urine, 
estimated at 548 g of nitrogen, 183 g of phosphorus, and 
460 g of potassium per person, per year (Vinnerås and 
Jönsson, 2002). Taken together, “black water” or urine plus 
faeces has a general nutrient value of 4550 g of nitrogen 
and 548 g of phosphorus per person, per year (Richert et 
al., 2010). The nutrient value in human waste for food 
production has been well-documented, both in terms 
of the benefits to crop productivity (for example, a 2-
6 fold increase in relative yield, depending on the crop 
type) and cost benefit analysis (Richert et al., 2010). 
Human waste is utilised for food production in various forms 
around the world, with guidelines for ensuring its safe use 
(WHO, 2006).”

http://inweh.unu.edu/wp-
content/uploads/2016/01/Valuing-Human-Waste-an-
as-Energy-Resource-Web.pdf

http://inweh.unu.edu/wp-content/uploads/2016/01/Valuing-Human-Waste-an-as-Energy-Resource-Web.pdf


Food for thought – Shifts of focus in a 
more complex and unsafe world?



“Water–Food–Energy-Climate” nexus – Need to add 
security and equity? 

“Nexus thinking is eloquent and 
compelling on the subjects of efficiency 
and innovation, but silent on the topics of 
equity and security. The billion plus people 
who remained destitute at the end of the 
twentieth century have now migrated into 
peri-urban squalor, lost land, assumed 
debts, remained illiterate, acquired drug-
resistant pathogens, grown in numbers, 
and amassed cheap Cold War weapons 
and mobile phones.[…]?

It would be wise to add equity and 
security to the nexus.”

http://www.water-energy-food.org/en/news/view__1696/beyond-the-water-food-
energy-climate-nexus.html

http://www.water-energy-food.org/en/news/view__1696/beyond-the-water-food-energy-climate-nexus.html


Climate change, water and food insecurity, loss of 
livelihoods are fuelling wars and violence? 



Migration – adaptation and mitigation? Managing the 
crisis and preventing root causes 



European Parliament (2013), Synthesis report of the STOA 
Project ‘Technology Options for Feeding 10 Billion People’ 

“The five studies synthesised here recognise the strengths of the EU as a major food producer 
with diverse and productive agricultural systems, a high level of skills and investment, 
major research institutions and great potential for innovation over time. Together they 
identified some of the key challenges that will confront Europe as it plays a part in a 
more robust global agri-food system. This role is not to increase production to fill a food 
deficit in poorer countries but to establish a strong and sustainable resource base with 
greater capacity both to produce and to conserve natural resources. 

In the coming decades, the EU needs both to determine and then to demonstrate:

 How high yields can be maintained sustainably and even increased, making full use of  
knowledge intensive land management;

 How policy can be better arranged to incentivise and require farmers to reduce pollution 
and pressure on natural resources, while increasing their provision of ecosystem services;

 How to make significant in-roads into reducing waste and harmful over-consumption, and 
developing healthy diets, including the moderation of consumption of livestock products;

 How to reduce Europe’s global footprint in the realm of food supply, adjusting the balance 
of domestic output according to a sustainability logic as well as changes in the market.

 How to align energy policy and the role of bioenergy in particular with the demands of 
agricultural production and sustainable land use, utilising wastes and residues as a first 
choice” (p.31)
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What is Horizon 2020?

• An €80 billion research and innovation funding 
programme (2014-2020); 

• A core part of Europe 2020, Innovation Union & 
European Research Area:

− Responding to the economic crisis to invest in future jobs 
and growth

− Addressing people’s concerns about their livelihoods, 
safety and environment

− Strengthening the EU’s global position in research, 
innovation and technology
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Priority 3. 
Societal challenges

1. Health, demographic change and wellbeing

2. Food security, sustainable agriculture and forestry, marine and 
maritime and inland water research, and the bioeconomy

3. Secure, clean and efficient energy

4. Smart, green and integrated transport

5. Climate action, resource efficiency and raw materials

6. Inclusive, innovative and reflective societies

7. Secure societies



Objectives:

 Sufficient supplies of safe, healthy and high quality food and bio-
based products,

 productive and resource-efficient primary production systems,

 competitive and low carbon supply chains.

The presentation shall neither be binding nor construed as constituting commitment by the European Commission

Societal Challenge 2: Food Security, Sustainable 
Agriculture and Forestry, Marine and Maritime and 

Inland Water Research and the Bioeconomy

Making the best from our biological resources
accelerating the transition to a sustainable European bioeconomy

EU  Bioeconomy Strategy



Societal Challenge 2: Food Security, Sustainable 
Agriculture and Forestry, Marine and Maritime and 

Inland Water Research and the Bioeconomy

Activities:

Agriculture 
and 

forestry

Agri-food
sector for a 

safe and 
healthy diet

Aquatic
living 

resources

Bio-based
industries 

and 
bioeconomy

Marine 
and 

maritime 
research



COMPLEXITY:

• 3 large policy areas

UNIQUENESS:

• User-driven

• new market-oriented

EU Bioeconomy Strategy



1. A new boost for jobs, growth and 
investment

2. A connected digital single market
3. A resilient Energy Union with a 

forward looking climate change 
policy

4. A deeper and fairer internal
market with a strengthened
industrial base

5. A deeper and fairer EMU
6. A reasonable and balance free-trade

agreement with the U.S.
7. An area of justice and fundamental

rights based on mutual trust
8.Towards a new policy of migration
9. A stronger global actor
10. A Union of democratic change

Overall EU context 10 Juncker priorities



Commissioner Moedas - three 
priorities

Open

Science

Open to 
the 

World

Open  
Innovation
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Priorities of Commissioner Carlos Moedas 
for Research and Innovation

• Open Innovation:
• to capitalise on the results of research and create a vibrant 

innovation ecosystem, involving far more actors in the 
innovation process, from researchers, to entrepreneurs, to 
users, to governments and civil society

• Open Science:
• increase the excellence of European science through policies 

that reinforce openness and integrity of science

• Open to the World:
• a more active engagement through science diplomacy and 

global scientific collaboration 





• EU Bioeconomy Strategy & Action Plan revised 2017

• Joint Research Agri Council – Bioeconomy + FNS + 
Research in Agri(Q4 2016) 

"Revise Bioeconomy Strategy" 
as "Key Circular Economy" 

action

• Partnership Food Industry – Personalised 
Nutrition & Diet, Low Waste/Resources;

• World Food Day 2016 FNS Innovation Summit

• Food Research Area: 4 Priorities & Partnership 
Data Governance Investment Alignment

Food & Nutrition R&I Strategy

•Seal of Excellence bioeconomy funded by ESIF

•Future Danube bioregion initiative?
Building Bioeconomy Regions 

•BioBased Industries joint undertaking annual call 
for proposals 3,7 bn

•5 Demonstrator biorefineries + KPIs

New Biobased Industrial 
flagships 

•Blue Med Initiative 2015-17
•BONUS Renewal 2016 -17

•Demonstrators Algae & Aquaculture, 
multipurpose offshore platforms, technologies

Blue Growth & Innovation

• New EIB-EIF risk financing instruments for blue 
bioeconomy agriculture and food investment 
(2016+)

Access to Finance Bioeconomy

OPEN INNOVATION
Removing barriers 
and investing in 
Bioeconomy to unlock 
its full potential

DELIVERABLES



OPEN SCIENCE

• Pilot "Food Commons" Open Science

• Open Access to Data in SC2 Work 
programme 2016/2017

Open Access to Science - Bioeconomy
Data

• EU wide citizen dialogue public 
engagement project on SC2 Science Open to Citizens

• Ocean Literacy

• Clean oceans  campaign, yearly prize

• G7 - Ocean Litter engagement 

Engaging Citizens in Science

• Bioeconomy Stakeholders Panel 
Event – April 2016 (NL)

• Bioeconomy Manifesto for Europe 
(end 2016)

Building stakeholders consensus on 
Bioeconomy

• Food Safety "One Health"  
Animal/Human Health EJP 2016Science for Security of Citizens

Opening Bioeconomy to 
build a societal consensus 
on Bioeconomy

DELIVERABLES



OPEN TO THE WORLD

• Roadmap EU/AU Addis Abeba event 
2016

• Thematic focus:  Sustainable Production, 
Nutrition & Health, Food Safety & Trade 

EU – Africa Partnership on Food and Nutrition 
Security FNS and Sustainable Agriculture 

• PRIMA CSA 2016: Water & agriculturePRIMA – Mediterranean partnership for food 
security and water availability 

• EU-Brazil MoU on Marine Cooperation on 
17 Nov 2015

• EU-US-Can Transatlantic Ocean Research 
Alliance

• Arctic Cooperation

Towards an All Atlantic Ocean Research Alliance

• EU-China flagship 2015

• EU-Asean 2016
EU-China Flagship Initiative on Food, Agriculture 

and Biotechnologies and EU-Asean on aquaculture

• Global Bioeconomy Summit 2015

• International Bioeconomy Forum 2017Global Bioeconomy Forum  

DELIVERABLES

Building a Global 
framework for the 
Bioeconomy



FOOD 2030: research and 
innovation for tomorrow’s 
nutrition and food 
systems



Food and Nutrition Security - a Growing Challenge

• Urgency & complexity: Compounded effects of population growth, urbanization, 
migration, resource scarcity and climate change - affect the entire food chain (EU & 
world)

• Globally, 3.5 bn people  are undernourished, yet ~ 2 bn people are overweight -
‘double burden’ of malnutrition (diet related disease like diabetes)

• Globally to feed 9 B by 2050 need to increase production by + 60% in parallel with 
urbanization and a change in consumption patterns, yet 1/3 of the food we produce is 
wasted. 

• Increasing global demand for meat & animal products, which is not sustainable

50



Recent FNS Policy Priorities

New post-2015 SDGs: a number of which directly relate to FNS

COP21 commitments: role of agriculture and food in changing climate, advancing
climate and ocean agenda

Junker priorities: jobs, growth & investment, energy union for a low-carbon, 
secure & competitive economy, digital single market, Europe as a stronger global 
actor, etc.

Relevant EU policies: circular economy package, digital agenda, etc. 

Commissioner Moedas’ thematic and horizontal policy priorities:

• Food, Health, Water, Energy

• Open innovation, open science, being open to the world
51



Food & Nutrition Security

Food includes edible products deriving from land or sea (including inland 
waters) destined for human consumption or animal feed

+ impacts: feeding the world and providing jobs & livelihoods

- impact: ¼ of GhG emissions; land, soil & water degradation & stress, waste

‘Food systems’ include the entire 'value chain' from inputs, to primary 
production (agriculture, aquaculture & fisheries), harvesting, storage, 
processing, packaging, distribution, waste streams, to consumer intake – and 
back!

They go beyond the production of sufficient food for all, but also respond to the 
need to provide safe and nutritious food for healthy and sustainable diets

Today vs tomorrow: What kind of food systems to de want in 2030?

52



• FOOD 2030 - The Vision

• Our vision is resilient and low-carbon food systems providing sustainable, 
accessible, healthy food and diets for all

• FOOD 2030 – What is it? 

• Food 2030 is a policy framework to better structure, connect and scale-up 
European Research and Innovation for Food and Nutrition Security, in a 

global context

53



FOOD 2030 - Overarching Priorities

• FOOD 2030 will structure R&I systems to better contribute to 
four overarching FNS priorities:

• 1. Reducing hunger & malnutrition, addressing food safety and 
diet-related illnesses, and helping citizens adopt sustainable 
diets and healthy lives

• 2. Building a climate and global change-resilient primary 
production system

• 3. Implementing sustainability and circular economy principles 
across the whole food system

• 4. Boosting innovation and investment, while empowering 
communities

54



Open to the 
World

PRIORITIES:

2. Climate resilience primary production 
3. Sustainability & circularity in food systems 

4. Boosting innovation & empowering communities

1. Hunger, malnutrition, food safety & diet-related illnesses

Global 
collaborations

MS R&I Policy 
alignment & 

support

Research 

Breakthroughs

Making FNS

"Smart" via 
ICT

Food system 
science & 

trans-
disciplinarity

Open 
Innovation Open Science

Investment

Regional  
innovation

Private sector 
partnering

Open access 
and data 
sharing

Engagement, 
education & 

skills

FOOD 2030



Policy coherence with related EU initiatives

• Bioeconomy Strategy (FOOD 2030 as ‘food pillar’ of Bioeconomy Strategy)

• Agricultural R&I Strategy ('primary production' building block of FOOD 2030)

• Bluegrowth Strategy (marine, aquaculture and seafood component of FOOD 
2030)

• R&I Strategy for Development Cooperation (complementing FOOD 2030) 

• Circular economy package (link to FOOD 2030 for sustainability across entire 
food chain, sustainable production and consumption, food waste, nutrients 
and fertilizers, etc)

• Etc…and will deliver on key international policies: SDGs, COP21, etc…
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Success through mobilisation & engagement 
of stakeholders

• EC Services (RTD, AGRI, DEVCO, SANTE, GROW, MARE, ENV, EAC, JRC, 
etc)

• EP (MEP, STOA, EP Committees) and Committees (CoR, EESC)

• EU MS R&I public funding & policy making bodies (SCAR, JPI, PC)

• EU public authorities (regions & cities)

• Food system research communities (ex: EASAC, FCRN, IPES-Food, etc)

• The EU Industry, investors, foundations 

• International bodies (ex: UN, FAO, OECD) & initiatives (ex: CGIAR, SUN)

• EU INCO countries (ex: Africa HLPD, Prima) and Third countries

• Educators and administrators of schools and HEI, museums & science 
centres

• NGO/CSO, professionals, entrepreneurs, farmers, fishers, extension 
services, researchers, students, civil society, citizens
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• FOOD 2030 will be debated with the MS and stakeholders during the course 
of 2016 via meetings, workshops, events and & an on-line consultation…

• …and presented on 13th October, prior to World Food Day 2016 …so stay 
tuned! 

Stakeholder Engagement
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To conclude



Global challenges -
Complex and interconnected

• Growing and ageing population 

• Increased food demand 

• Climate change effects on resources

• Interconnected eco-systems

• Poverty, loss of livelihood, migration

• Malnutrition and diet related diseases increase

• Waste and inefficiencies
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Global challenges -
Complex and interconnected

How to respond?

• Comprehensive food system perspective addressing 
both food and nutrition security

• Research from the first to last mile

• Technological, social, business model and governance 
innovation

• Transdisciplinary collaboration and co-creation

• Involvement of multiple stakeholders and beyond, 
including new actors and citizens

• Mission-driven approach with public interest in mind

• Investments on the right side of history
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