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Different crops: different histories

§Cocoa – expanded in the early 20th Century as 
a smallholder crop in West Africa – settler 
plantations failed

§Coffee and tea were planters crops – African 
smallholders prohibited until 1955 in Kenya

§Major expansion of cocoa, coffee and tea after 
independence in the 1960s and 70s

§Oil palm –a smallholder crop in West Africa –
massive smallholder expansion since the 1980s 
in SE Asia

A huge proportion of the smallholder cro
ps is 

at the end of its 
productive cycle



Rehabilitation & renovation

§ Rehabilitation 
● Closing yield gaps on existing plantations
● Bringing plantations back into production

§ Renovation
● Replanting/interplanting

§ What does replanting mean for smallholders?

● No income from the cash crop for 3 years or more

● Need to diversify income



What to (re)plant and how?

§ Genetics - use the best new varieties (pest and disease resistance, yield 
potential)

§ Planting material – good nursery conditions
§ Agronomy - planting methods, spacing, nutrient management, irrigation, 

pruning, pest and disease management

Good establishment phase gives better yields for 20 

years or more



Where not to invest?

§ On problem soils (shallow soils, too acid, toxicity, peat)
§ Heavily eroded or steep slopes
§Waterlogged areas without drainage 
§ Risky climates (and watch out for climate change)
§With the poorest farmers? 

§ Options
● Intercropping (vegetables, cocoa, coffee)
● Farmer organisations (farmer groups, 

cooperatives etc)







Regenerative Agriculture Practices



Types of principles in agricultural discourse

§ Explanatory
§ Directive
§ Normative
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Evolving meanings of ‘principles’

§ Alternative agricultures define themselves through a set 
of (directive and/or normative) principles

§ These do not challenge or undermine the scientific 
principles that underpin mainstream agronomy

§ To articulate and proclaim principles is to exert authority, 
bolster legitimacy and claim a place in a crowded and 
contested marketplace
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Sumberg, Giller & Glover (2023) Evolving meanings of ‘principles’ in 
agronomic discourse. Outlook on Agriculture 52, 363–370.



The Carbon Underground
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Carbon for soils, not 
soils for carbon

Three scenarios:
1. Unrealistic constant sequestration rate
(green dashed lines and frame)
2. Slow exponential decrease in sequestration 
rates (blue lines and frame)
3. Fast exponential decrease in sequestration 
rates (orange lines and frame)

Constant rate

Slow decrease

Fast decrease

Moinet, Hijbeek, van Vuuren, Giller (2023) Carbon for soils, not soils for carbon. 
Global Change Biology https://doi.org/10.1111/gcb.16570
 

https://doi.org/10.1111/gcb.16570


Moinet, Hijbeek, van Vuuren, Giller (2023) Carbon for soils, not soils for carbon. 
Global Change Biology https://doi.org/10.1111/gcb.16570
 

Establishing causality is problematic

Which comes first? The chicken or the egg?

https://doi.org/10.1111/gcb.16570


Many claims 
of alternative 
nitrogen 
fixing 
bacteria 
don’t stand 
up to 
scrutiny
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Regenerative practices to maintain/improve soil health
Ø Maximize soil cover:

Ø Leguminous cover crops at planting

Ø Use oil palm residues as mulch (cover)

Ø Weeding of circles & path, leaving soft weed 
cover

Ø Integrating cattle grazing in oil palm to recycle 
nutrients à reduce herbicide and fertilizer use
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Ø Effects:
Ø prevent erosion and run off & add nutrients to the soil, reduce fertilizer needs
Ø reduce soil compaction and acidification, add soil carbon
Ø increases infiltration e.g. under frond stacks



Measuring and monitoring

§ Very wide-ranging
§ Focused on continuous improvement 



Selecting meaningful indicators
§ Hierarchical frameworks help with indicator selection
§ Provide logical linkages between indicators and abstract 

concepts

Goals

Targets

Indicators

Principles

Criteria

Indicators

Universal, ambitious 
commitment

Specific, enables 
judgements

Measureable



Soil health

Principles

Criteria

Indicators

Principle: Enhance soil health
Criterion: Increase soil organic matter
Indicators: Soil C content
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The Regeneration Agenda

§ Zero C commitments  
§ Enhance Soil Health
§ Safeguard and enhance Biodiversity

Alongside commitments to ensure all smallholder 
producers receive a living income and avoid child labour
and ensuring sustainable supply
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Carbon Footprints 
§ Deploy and improve the Cool Farm Tool

● Measure GHG emissions – focus on N (N2O emissions)
● Assess relative importance of input parameters
● Biomass production (inc. prunings, litter, root 

turnover)
● Management of fertilizer N
● Integrated Soil Fertility Management (ISFM)
● Use of nitrification inhibitors
● Composting and waste management 
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Nitrous oxide emissions in oil palm 

§ High temperatures, 
moist soil, C-rich 
substrates ideal 
conditions for N2O losses

§ Emission factors in oil 
palm 2.5-2.7% of N 
added as fertilizer

27Rahman, Bruun, Giller, Magid, van de Ven, de Neergaard (2019) Global Change Biology: Bioenergy 214, 107-119



§ Primary forest ~ 60 t C ha-1

§ Stable under oil palm and cocoa at ~ 50 t C ha-1

28Sources: Khasanah et al. 2015

Soil stocks

Khasanah et al. (2015). Carbon 
neutral? No change in mineral soil 
carbon stock under oil palm 
plantations derived from forest or 
non-forest in Indonesia. Agriculture, 
Ecosystems and Environment 211, 
195 - 206.



Soil Health
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Selection of criteria – linked to functions

§ Soil erosion 

§ Soil acidification

§ Nutrient cycling

§ Carbon cycling and SOC storage

§ Water retention (infiltration/storage capacity)

§ Biocontrol of soil-borne pests/diseases

§ Enhance soil biodiversity (habitat provision)
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Biodiversity
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Common indicators: Outcome and Practice
Criteria Indicator Methods

On farm forest Area still covered in forest/native 
vegetation

• Remote sensing (crowns)
• Farmer reporting (e.g. app)

Habitat and connectivity (O) • Vegetation structure (strata)
• Crown cover non cocoa/coffee
• Understory
• Litter cover and composition

• Remote sensing (limitations)

Species diversity (O) – Flora 
and/or Fauna

• Richness
• Abundance 
• Similarity to reference habitat

• Field surveys 
• Farmer data
• (acoustics, eDNA)

“Shade” trees (P) • Number of (native) shade 
trees/ha

• Shade cover (%)
• Average species diversity

• Farmer reporting 
• Farm surveys

Other  biodiversity supporting 
practices

• Cover cropping
• Selective weeding
• Residue management

• Plot surveys 
• Farmer data

Reduce pressure on biodiversity 
(P)

• Agrochemical management • Farmer data

Biodiversity related functions: 
Carbon (O)

• Biomass non-cocoa/coffee
• soil carbon

• On farm tree measurements
• Remote sensing (challenges)



Regenerative practices in smallholder oil palm fields
RSPO BMP recommendations for soil fertility:
• Practices are undertaken to maintain soil fertility, or where possible improve the soil fertility, up to a level that 

provides optimal and sustainable results
Challenges for smallholders:
• Fertilizers expensive and availability limited, especially K-rich fertilizers. Smallholder fields often nutrient deficient 

Empty fruit bunches not always available and logistical challenges
• Manure not available as most smallholders have little to no livestock
RSPO standard on pesticides (criteria 4.8): 
• Application of an Integrated Pest Management (IPM) approach, in order to minimize any pesticide used
• No use of pesticides that are categorised as World Health Organisation Class 1A or 1B, or that are listed by the 

Stockholm or Rotterdam Conventions, or of Paraquat except in specific situations
• Ensure safe use, storage and disposal
Challenges for smallholders:
• Manual weeding is time-consuming and costly
• Harvest workers request weed-free harvest paths for easy harvesting and safety (snakes)
• Lack of local waste disposal infrastructure. Pesticide / herbicide bottles are eventually burned.
• Lack of knowledge on health risks of pesticides: smallholders tend not to use protective clothing 
RSPO does not yet have guidelines on intercropping or livestock integration as means to implement regenerative 
practices in oil palm



Regenerative agriculture is here to stay

How can we build on the huge positive momentum?

§ Regenerative Agriculture moves the goalposts from ‘do no harm’ to ‘do 
better’

§ A clear definition is lacking - which may be more help than hindrance?

§ A common set of principles for Regenerative Agriculture can be 
identified

§ The huge diversity of farms, farming systems and take-off points 
across the world means that a tailored approach is needed for 
implementation of practices

§ Measuring and monitoring progress will remain a challenge 
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Exploring evidence and values 
in global food systems debates
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• Why do people hold the views they do about food?
• TABLE is a new food dialogue platform that aims to set out the 

evidence, assumptions, and values underpinning views on food systems 
controversies
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https://tabledebates.org/fodder

Check out FEED, our food systems podcast: 
https://tabledebates.org/podcast
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