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for the Organic Restoration of Nature

The impact of uncertainty:
Agroforestry Carbon Projects
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Why does Rabobank have interest in the carbon market: 
aligning business strategy, sustainability goals and client 
interests

• Supporting farmers in their transition to sustainable practices

• Generating additional revenue for farmers

• “Sustainable farmer is a less risky farmer”- help farmers meet their net zero goals

• Risk management and securing climate resilient portfolio

• Innovation and competitive advantage via leveraging data, partnerships and 
financial products

Ensures a fair share of 
income for smallholder 

farmers

https://acorn.rabobank.com/
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Auxfin

Burundi

MoFA

Ghana

Solidaridad

Peru

Solidaridad

UgandaWETPA;

Trees for Kenya; 

Farm Africa; 

Solidaridad

Kenya

Kaderes;

HRNS

Tanzania

Solidaridad

Colombia

Solidaridad

Nicaragua

One Acre Fund;

COMACO;

Carbon Forest Zambia

Zambia

AFEC; VCCSL; NABCONS

India

FarmStrong

Ivory Coast

RTC

Rwanda
Solidaridad

Honduras

La Laja

Mexico

APOMS;

Solidaridad

Brazil

High Atlas

Morocco

Tradin Organic

Sierra Leone

ETP

Malawi

Carbon market presence

We are currently active in 15+ countries across the major 
continents and continuously expanding with almost 
500,000 farmers currently active in our Carbon Programs

https://acorn.rabobank.com/


Planting a better future
Acorn
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USPs

Acorn has built a global, trustworthy, technology-enabled 
and fair marketplace for carbon sequestration

Tailored and
trustworthy

Technology and 
transparency

Ecosystem
and fair

Pragmatic and cost-efficient 
certification

Traceable satellite based remote 
sensing monitoring

High quality
carbon removal units

Local 
partners (10%)

Acorn (10%)

Smallholder 
Farmers (80%)

https://acorn.rabobank.com/
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Acorn sequesters CO2 from the air by helping smallholder 
farmers transition from monoculture to agroforestry

Assist smallholder 
farmers in their transition to 

agroforestry

Measure and 
certifies biomass growth 

and makes CRUs

CRU

Local partners 10%

Acorn 10%

Smallholders 80%

Facilitates access to local partners 
and buyers of CRUs 

through Rabobank's network

Verify and
monitor 

Carbon 
results

Ensures a fair share of 
income for smallholder 

farmers

https://acorn.rabobank.com/


Sources of uncertainty
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The Measurement Process
Five points where uncertainty plays a role where decisions are made by data delivery parties 
with no guidance or acceptance criteria
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Onboarding and eligibility process Remote Sensing data

Remote plot 
information

Satellite images

Tree characteristics Tree height

LiDARGround truth 

Ground Truth AGB

Plot coordinates 

Farmer plots

Model

Certification

CRU
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Adjustment Uncertainty
Adjustment Additionality
Adjustment Leakage

The only recognized source of error



Ground Truth and Farmer Data
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Remote sensing

Ground truth data, validated by LiDAR (when available), to 
train, validate and perform scalable models

LiDAR data to validate
ground truth measurements

Sample based collection of 
ground truth data

Together with satellite image we 
calculate biomass

https://acorn.rabobank.com/
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Sources of Error at Ground Truth Data collection

Geometry

Number of trees
Data collection choices

DBH

Height
Species names

We are lacking:
- Uniform protocols
- Uniform data acceptance 

and quality criteria
- Uniform data collection 

strategies
- Not all “open data” is 

“good data”

https://acorn.rabobank.com/


Myriad for Rabobank Myriad for Rabobank It Myriad for Rabobank Lt Myriad for Rabobank Lt It Myriad for Rabobank Sbd Myriad 
for Rabobank Sbd It Myriad for Rabobank Bd Myriad for Rabobank Bd It Myriad for Rabobank Blk Myriad for Rabobank 

Blk It

Acorn.rabobank.com

Acorn.rabobank.com
12

LiDAR estimates plant vertical profile, and height 
heterogeneity (layer) 

15

10

5
Understory

Ground

Canopy 
layers

https://acorn.rabobank.com/
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The impact: 
Please note, the data comes at quantities of more than 1000 ha at a time. Visual inspection (combined with 
high resolution data, is not possible).  Case in Mexico:

- After automated checks are 
performed, the data is added to the 
model

- Model accuracy is not always your 
friend (the model is as good as your 
data)

- Local partner could not wait for 
verification to issue financial support 
as they were losing farmers

- 600,000 financial loss
Case in India
- Sparse trees do not contribute to 

NDVI used for data selection
- Data collectors make choices to 

collect trees
- If low-biomass plots are not 

represented, adjustment for 
additionality is 60% instead of 20%.

- Uncertainty adjustment is 70% 
instead of 30%

- 40,000 financial loss

https://acorn.rabobank.com/


Modeling and Error Propagation
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Modeling Prediction

T1

T0

Delta

In-situ

Sentinel 1 Sentinel 2 ERA 5

The AGB, combined with satellite imagery and ecoregions, are 
used to train the biomass-prediction model.

Ecoregions

https://acorn.rabobank.com/
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Adjusting for model and sample uncertainty

Model uncertainty (u)

Biomass measurements (AGB) Ground Truth Data 
(GTD)

Uncertainty (U) 
(plot level delta)

Uncertainty Adjustment factor per 
project

Confidence Interval (CI) of error 
residual

Biomass model

Script

Intermediate product

Output

Raw input

What is missing:
• Methods for calculating the 

model uncertainty component 
to align with methodology 
requirements- adjustment on 
measured value vs delta

• Methods to differentiate 
between random error and bias 
(i.e bootstrap) are currently not 
part of existing methodologies 
for biomass

What is missing:
• Benchmarking datasets to allow 

cross project, global verification
• Golden source data following 

global protocols to enhance 
modeling

• Model accuracy and uncertainty 
adjustment are used 
interchangeably:

What is missing:
• Small plots, or plots with small 

delta values but high biomass 
values are disadvantaged, 
although models are much more 
accurate at high ranges

https://acorn.rabobank.com/
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Thank you for 
your attention

Email: mila.luleva@rabobank.com

Linkedin:

mailto:mila.luleva@rabobank.com
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