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Lutz Merbold

The State of  Food and Agriculture

Á1.7 billion  people live in regions where crop yields have 

fallen by 10% or  more , directly due to land degradation.

ÁAgrifood systems emit 16.5 billion  tonnes  of  COϜ-
equivalent every year ï decarbonization is relevant for all 

sectors

ÁDespite innovation, soils continue to degrade, biodiversity 

continues to decline, and climate shocks continue to 

intensify.

The global system  is stressed  beyond  its  limits  ð and 

minor improvements  will not reverse these  trends
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Lutz Merbold

The State of  Food and Agriculture

1. Land is finite  ð and under mounting pressure.

2. Degradation is  widespread  and shrinking yields.

3. Huge yield  gaps  persist, especially on degraded soils.

4. Farm size  brings risks  and restoration  capacity.

5. Land degradation carries massive hidden  costs .

6. Restoring  land  is  vital for future food security.

7. Policies  must be tailored  to  local realities.

8. True-cost accounting exposes overlooked  trade -offs .

9. Sustainable practices  can boost yields  without expansion.

10. Ignoring degradation  threatens  sustainable  development  goals .

11. Combined restoration , good  governance  and incentives  deliver big 

gains.

12. Business -as-usual  wonôt work .
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Lutz Merbold

6

The effect  of  the  food  system  on the  planet

Rockström et al. 2025

Ą A transformation  of  the system  

to enhance  sustainability  is  

urgently  needed
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Why incremental  fixes wonôt be enough ?

ÁCurrent system cannot simply be optimized any more ð it must be transformed

ÁIncremental tweaks, more inputs, slightly better seeds, slightly more irrigation ð 

brought us where we are, but will not carry us into a resilient future.

ÁGoing beyond specific technologies, into the architecture of our food systems

  -> paradigm shift with a systems perspective

-> Agroecology
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Agroforestry

Agroecology Regenerative Ag. Sust. Intensification

Nature-based Solutions Climate Smart Ag.

Agroecology: What  is  it  not?

Agroforestry

Climate Smart Agriculture

Regenerative Agriculture

Nature-based Solutions

Agroecology

Sustainable Intensification

Agroecology, Climate Smart 

Agriculture and Sustainable 

Intensification are clearly 

defined, the other 

terminologies are not 
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Agroecology: What  is  it?

ÁAgroecology is a forward-looking system for reconciling productivity, environmental 

health, and social well-being (not a nostalgic return to the past!)

Ádraws on ecology, farmer knowledge, and innovation. uses natureôs processes to 

build resilience, rather than relying on inputs to compensate for depletion.

Áone of the few approaches that aligns simultaneously with climate adaptation, 

mitigation, biodiversity protection, and rural livelihoods.

ÁFor agroecology to guide policy and investments, we need strong evidence.

Evidence  that  is  credible . Comparable . And globally  accepted .
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Lutz Merbold

Agroecology: in a nutshell

holistic and 

integrated approach 

applies ecological & 

social concepts and 

principles 

to design sustainable 

agriculture and food 

systems

optimization of 

interactions between 

plants, animals, 

humans (social) and 

the environment FAO Agroecology Knowledge Hub, Gliessmann 2016
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How to measure  agroecological  transformation ?

ÁTool for Agroecology Performance Evaluation 

(TAPE) ï Mandate to FAO from Member countries

ÁMulti-dimensional framework (Step 0 -> Step 3)

Mottet et al. 2020

Á how well a farm regenerates soil,

Á how efficiently it uses resources,

Á how resilient it is to climate shocks,

Á what its livelihood outcomes look like

Á And because TAPE is standardized and 

participatory, allows to Monitor and track the 

agroecological status / transition of a system in 

harmonized way
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TAPE is already  used  globally

provided by R. Cluset (FAO) end of 2024
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éand TAPE can be made even better

Á CIRcularity of Nutrients in Agroecosystems and co -

benefits on animal and human health (CIRNA) project 

(funded by the Swiss National Science Foundation & Swiss 

Development Cooperation)

Á Closing nutrient cycles for better productivity and HEALTH in 

smallholder farming systems in Kenya & Uganda (soils, 

animals and humans)

Á TAPE as agroecological assessment tool, besides other tools 

such as GLEAM-i for climate impact assessments

Á To develop a climate change mitigation indicator / climate 

score for TAPE (Paunovic et al. in review)
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CIRcularity of Nutrients in Agroecosystems and 
co-benefits on animal and human health
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CIRNA Pre-proposal  results

2 regions

(Nandi &

Bomet 

county)

Merbold et al. submitted
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CIRNA Pre-porposal  results  ï Step 1 vs. Step 2

Efficiency ïSoil health: 

High efficiency due to the use of 

organic amendments only, no 

pesticides, all inputs are produced 

on farm or exchanged with the 

community 

CAET ïSoil health : Driven through 

the Diversity, Synergy and Resilience 

scores. 

Efficiency - Exposure to Pesticides

No use of pesticides 

In essence: healthy soils -> healthier 

environment, healthier livestock, 

healthier people

CAET = Characterization of agroecological transition
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«The power of  livestock manure »

Claude Müller PhD thesis

Á Deep compaction : most damaging and persistent form of soil degradation 

limiting root penetration, water infiltration, soil biology, and long-term yields

Á Organic  amendments  ð especially livestock manure ð can activate biophysical 

and microbial processes and rebuild soil structure from the bottom 

Á Manure  increases aggregation, porosity, biological activity, nutrient cycling, and 

carbon sequestration.

When integrated  into  agroecological  systems , livestock is  not an environ -

mental liability  and rather  a soil -restoring  asset
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Agricultural investment in Sub -Saharan Africa

ÁSub-Saharan Africa receives 35% of  global Overseas Development 

Assistance (ODA)  for Agriculture, Forestry & Fishing

ÁODA = small  share  of total global agricultural investment

ÁSub-Saharan Africa accounted for 4% of  global government  spending  on 

Agriculture, Forestry & Fishing (2019)

ÁODA to livestock & fisheries  increased from 6.5% (2011) Ÿ 14.8% (2020)

ÁRegion received only 1% of  global agricultural  credit

ÁLimited role  of  domestic  private financial  institutions  in agricultural finance

ÁMain private investors: Foreign  Direct  Investment by  agribusiness , private 

equity , commercial  banks

ÁVery limited data  on investment in protein  production  (gov + private)
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Circularity  in agroecosystems

Á minimizing external inputs and 

losses, reusing waste, and restore 

ecosystems 

Á enhancing the benefits and 

reducing the negative impacts of 

livestock production

Á potential to provide a significant 

share of daily protein 

requirements 

Á could help achieve healthier diets, 

if diets adjusted to nutritional 

requirements

Beal et al. 2023
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Thank  you  for your  attention

lutz.merbold@agroscope.admin.ch

Agroscope good food, healthy environment

www.agroscope.admin.ch

mailto:lutz.merbold@agroscope.admin.ch
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Dr. Claude Müller (ETH Zurich)

ñThe Effect of Nutrient Management on 

Organic Matter and Microorganisms in Soils 

of Tropical and Temperate Agroecosystemsò

SFIAR PhD Award
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Questions and discussion

Dr. Lutz Merbold Dr. Claude Müller



Break
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Production 
is a verb.
Who, after all, 
produces coffee?

Philipp Schallberger, 
Managing Partner, Kaffeemacher, Basel



I love grammar.



The macro



Brazil Also Brazil



single farmer        
 
family farm      
group         
co-op (13 to 20k members)     
   
estate         
ǒ Prices are in USD
ǒ 1lb = 1 libra = 0.454 kg
ǒ 414,90 x 2.204 = 914,43 US cts/kg



February, 2025

November, 2025



supply 

fundamentals

production volumes

weather

(pests)
production costs

logistics

certified stocks
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supply 

fundamentals

production volumes

weather

(pests)
production costs

logistics

certified stocks

demand

fundamentals

consumer trends

price elasticity

recession
roaster behaviour

speculation

psychology

herding effect

open positions
volatility

+ USD / local currency



Vietnam Typhoon, drought in Brazil



The micro



Don Roque



Don Roque & Co-op





Inez





Santa Rita



Don Roque owns.

Inez buys.

We hire a local trustee.
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who owns? who hires?
who communicates? who sells?
who pays salaries? who invests?

who bears the risk? who picks cherries?



farm workers



single farmers



the cooperative 1/3



2/3


