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Coffee Sector Transformation through Regenerative Agriculture

The Challenge The Opportunity

A Coffeeisa vital sector of the economy. A Regenerative agriculture, an approach to farming that regenerates
Coffee sustains 12 million smallholder farms soils, improves the water cycle, and increases biodiversity and
supporting 60 million individuals worldwide, climateresilience, is hailed as a solution to these challenges.

while serving as a critical export and foreign
currency source for many global south
economies.

A The objective of this study is to provide the evidence base to assess
this opportunity, by addressing a few fundamental questions:

1. Can environmental, economic, and market

Coffee farming is under pressure. priorities be aligned effectively?

Long-standing challenges to coffee farmer

profitability — like land fragmentation 2. How should solutions be adapted across
and limited access to best practices or diverse growing regions?
investment—are being intensified by climate
change. Most farms are ill-equipped to
withstand climate shocks or adapt to rising
temperatures and shifting weather patterns. 4. How can the business case resonate
with all stakeholders?

3. What specificinvestments are needed
to enable a successful transition?

In many regions, current farming practices are
depleting the very natural resources farmers
depend on. Carbon emissions, water overuse,
soil degradation and natural habitat loss
further threaten long-term production viability.

This roadmap presents a practical transition to regenerative

farming that can be achieved at scale and with a positive
investment case for farmers, nature, industry and governments.




Ten Pillars of Regenerative Agriculture for Coffee Farming

REGENERATIVE COFFEE FARMING FRAMEWORK

o Renovation,

Rehabilitation, and

Coffee Varieties
Rejuvenating aging and
replacing diseased/ poorly
managed coffee trees with new
trees orimproved coffee
varieties capable of producing
higher yields and/or better
qualities

G-- — Integrated Nutrient

Management (INM)

The efficient and balanced use
of mineral fertilizers, along with
the management of organic
resourcestoensure optimal
crop nutrition, sustain soil
health, and minimize negative
environmental impacts

9&: :}Agroforestry
@ Systems and Shade

Growing trees, coffee plants,
and other crops within the same
plot (intercropped and around
edges), creating multiple
vegetation layers similar to

a natural forest

0 GQG Efficient Water Use

=

Minimizing production and
post-harvest water footprint by
reducing use and loss of water,
promoting water recycling, and
avoiding contamination of
water sources

9 ﬁ% Soil Conservation
w¥

and Cover Cropping

Activities that protect topsoil
against water and wind erosion,
aswell as improve soil health
and water retention

ezf {)\ Wastewater
C@ Management

Actions to limit or eliminate the
negative effects of residual
water from postharvest

processing on natural resources

and human health, and reduce
the carbon footprint of coffee
production

QM Integrated Weed

Management (IWM)

Preventative and corrective
measures that limit weed
introduction and spread, help
coffee outcompete undesirable
weeds, and prevent

weeds from adapting to
management measures

°® @ Waterbody
S  Protection'

Actions to limit or eliminate the
contamination waterbodies that
areonor near coffee farms

Integrated Pest
& Disease
Management (IPDM)

A pestand disease
management strategy based
onregular monitoring and
the timely application of
nature-based prevention
and control measures

@ Waste Valorization
and Production of
Organic Inputs?

Recycling and converting
organic waste and crop
residues into products that

can be used on the coffee farm,
thereby reducing the need

for external inputs

See appendix for additional details on specific practices included under each Pillar and impact on GHG, farmer income, water, soil and biodiversity.

2 Other waste valorization sub-practices mentioned by CIAT include animal feed that includes coffee pulp, compressed
husk pellet production, mushroom production, and insect cultivation. These sub-practices havebeen removed from the
Framework because they are not commonstrategies and not relevant across most archetypes.

'CIAT's Landscape Actionpractice includes waterbody protection withriparian barriers among other practices that
are beyond an individual farmer's control. Protecting waterbodies on or near coffee farms with buffer zonesis a
feasible practice for most archetypes and is included in other regenerative agriculture assessment frameworks.



Roadmaps for each country identify proven practices relevant to the

local context, that benefit both farmer incomes and nature

A The ambitious outcomes described
in the roadmaps are generated by
envisaging a world where farmers
in major coffee growing countries
adopt a subset of practices from
the Regenerative Coffee Farming
Framework.

A Practices are selected for each
coffee origin based on assessment
of relative impact on the
environment and coffee farm
income. To shortlist practices that
can immediately attract
investment at scale, GHG
mitigation is used as the primary
environmental screen and income
from coffee and agroforestry are
used as the primary source of farm
revenue.

A

However, these practices also offer
substantial benefits for soil health,
water use, and biodiversity, which the
report describes qualitatively. A future
phase of this study would incorporate
the costs and benefits of the full
transition to regenerative coffee
farming, including potential farm
income from ecosystem services.

Additionally, the study focuses on
practices that are already being
employed and have an evidence base
forimpact. While additional innovation
may be required, scaling existing
technologies already offers huge
potential, as demonstrated in the
quantified impact figures.

GHG & farm income framework
Based on expected incremental impact

POTENTIAL:

FOCUS:
c = Higher GHG
o0 q .
o3 -3 b= reduction, H'i:eisntc'::lf:a
m -
g i butlowerlmpact & GHG
5 @ on income
835
- O
o8
¢ < LESS POTENTIAL:
T 3 ATTRACTIVE:
S5 g Higher impact
© — Lowest on income,
impacton income but lower GHG
& GHG reduction
Low High

Coffee farmincome



Farm-level economic and GHG modeling supports each country roadmap.

Resilience, soil, water, and biodiversity impacts are captured qualitatively

Q Establish base practices and identify opportunities 9 Shortlist practices for GHG and farm income

G Assess impact on soil, water, and biodiversity

G AND INCOME-FOCUSED PILLARS HONDURAS - ARABICA
HONDURAS - ARABICA

© Expurtscataoraost x yoppotntio. snd A Document evidence of climate oy meir ot et e st cooroions
change impact on coffee
A Identify dominant coffee
farm archetypes based on
size, mechanization
A Assess existing farming
e practices
A Identify and categorize
regenerative opportunities
across short vs long term

A Evaluate regenerative
practices based on
feasibility, economic
viability, and adoption
potential

A Rank practices by impact
on GHG reduction, carbon
sequestration, farm income

Q Quantify impact on GHG emissions G Quantify change in farmer income

ND INCOME-FOCUSED PILLARS. HONDURAS - ARABICA
(@ Selected pillars he i to soil health,
g d use

A Qualitatively analyze impact
on soil health from
increased organic matter

A Evaluate water conservation
benefits in retention, runoff,
and quality changes

A Assessimpacts on
efficiency of land use,
species diversity and habitat
restoration

oo ot e 15 o st

G Estimate investment and incremental costs

uuuuuuuuu HONDURAS - ARABICA

0]

FARMER BUSINESS CASE HONDURAS - ARABICA

waoess A Gather farm data on
yields, input and labor
costs, and selling prices

A Calculate year by year
impact onrevenues and
costs from new practices

A Forecast long-term
profitability shifts

A Collect farm-level dataon
synthetic fertilizer use,
organic inputs, and
emissions

A Model emissions reductions
using Cool Farm Platform

Adopting ti
~31% per Kg GBE, driven by reduction in fertilizer footprint

increase in farm profit after seven years

e e sdogtin.

INVESTMENT REQUIRED

@ Blended

HONDURAS - ARABICA

needed ont i

e il A Calculate farmer capital to
e e cover incremental costs,

lost income, as well as to pr

Sl and foregone net income

during each transition year

T A Estimate costs of technical
support to farmers

A Define types of capital
required to meet needs

See appendix for additional details on methodology. Individual country reports available with detailed analysis and commentawy.

Do ToTee

Data collection: Aggregate and anonymize data from TechnoServe farm surveys, partners’ farm-level data (i.e., Nestle, JDE Peet’s), public research, and expert interviews.

Data analysis: Filter raw datasets received to include only those farms that fit the selected archetype dimensions (e.g., farm size, mechanization, input use, irrigation).

Key assumptions: Constant prices, constant input costs, constant exchange rate, and no inflation. Does not include the cost of inaction, or the potentialimpact of shocks over the transition period
and/or increased resilience of regenerative farms in the face of those shocks. Projections are based on adequate adoption of recommended practices and represent anoptimal scenario.
Interpretation and recommendations: Consult with coffee agronomists, practitioners and subject matter experts to validate insights from data analysis, align on selection of practices for GHG

and income modeling, provide quantitative inputs to project change indrivers of GHG emissions, yields and costs, and provide qualitative perspectives on impact on soil, water and biodiversity.



Transition to regenerative coffee delivers compelling economic, social,

and environmental benefits

ECONOMY PEOPLE NATURE

Exports Farmer Income GHG Emissions

30%

increase increase inincome Decrease in coffee
in coffee exports for 3.2 million emissions?
for 7 countries! farms? across 2.7 million

coffee hectares

1 Excludes Brazil and Vietnam, where projected gains from regenerative practices are minimal relative to their large production share. Assumes all incremental production is absorbed by export markets

2 Assumes 50% adoption of regenerative practices among the 6.5 million smallholder farms within selected origins and archetypes

3Variance in GHG emissions for coffee produced on farms that adopt selected regenerative practices. Figures obtained by manually uploading data into Cool Farm Platform GHG module. Emissions sources and sinks (a) included in all
6 analysis: crop details, crop residues, pesticide, fertilizers, non-crop estimates; (b) included only if relevant to production system: wastewater, fuel and energy, irrigation energy; (c) excluded from all analyses: transport, re/deforestation,

soil carbon changes, machinery operations.



Investment case is positive and supplemented by additional unquantified benefits

TRANSITION

$0.56

Billion investment
p.a.over 7 years'

Additional
Benefits of
Regenerative
Coffee
Systems

Billion additional
exports p.a.?

Growth and Stability

A Multiplier effect on the local

economy from increased
production and exports

Without it, some coffee-
producing areas will lose their
main source of revenue

Improved sustainability and
stability of green coffee supply
for industry, retail and consumers

Billion additional
farm income p.a.®

Resilience and Adaptation

A Farmers not only earn more but
also build resilience against
extreme weather events

A Adaptive techniques help farmers
mitigate impact from gradual
climate shifts, ensuring stable
long-term earnings

A Higher farm incomes improve social
and living conditions

Million MT CO.e
abated p.a.*

Nature Revitalization

A Improved soil fertility, erosion
control and nutrient cycling drives
yields, reducing pressure on forests

A Better soil water retention and
reduced runoff avoids overuse and
contamination of water bodies

A Greater tree cover and less use of
chemicals restores habitats for
functional and wild biodiversity

'Sum of investments needed over a 7-year transition period; 2 Assumes all incremental production is absorbed by export markets; 3Farmer net income at steady state versus baseline for farms that adopt selected regenerative practices,
assumed as 50% of all farms in the archetype * Variance in GHG emissions for coffee produced on adopting farms, based on Cool Farm Platform. See appendix for detailed calculation inputs and assumptions.



While
benefits are
universal,
the nature of
the business
case varies
across
countries

$2.6b

exports 38%
impact

$2.1b

-livelihOOdS 62%
Impact

3.5m

MT CO.e
reduction

driven by...

Latin America
Colombia, Peru,
Honduras

East Africa
Ethiopia,
Uganda, Kenya
+ Indonesia

World’s Largest
Producers
Brazil Vietnam

3

Investment theme

Resilience and
prosperity to secure
long-term viability
of coffee farming

Livelihoods and
local economic
impact at scale in
low carbon origins

Decarbonization
of coffee
production at
scale

TEquivalent abatement cost over a 25-year period once steady-state conditions are reached

Key benefits

A 380k farms achieve 40-100%
higher incomes

A 15-25% increase in coffee exports
for local economy

A 10-30% GHG reduction

A 1.8 million farmers double or triple
their income

A 46% increase in coffee exports for
local economy

A 60% of total volume growth, at
<1kg CO.e/kg GBE

A 2.2 million MT CO.e reduction at
$25/MT CO,e!

A 300K farms in Vietnam achieve
36% higher incomes



Scale of
ESE
and impact
varies across
regions based
on existing
coffee
cultivation

practices

Resilience and
prosperity to
secure long-
termyviability of
coffee farming

Livelihoods and
local economic
impact at scale
inlow carbon
origins

Decarbonization
of coffee
production at
scale

Colombia (A)

Peru(A)

Honduras (A)

Ethiopia (A)

Uganda (R)

Kenya (A)

Indonesia (R)

Brazil (R)

Brazil (A)

Vietnam (R)

(A) Arabica
(R) Robusta

Investment
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641
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'Sum of investments needed over a 7-year transition period. 2 Assumes 50% adoption of regenerative practices among the 6.5 million smallholder farms within selected origins and archetypes.
3Assumes farmers apply practices across all coffee area.



Scale Of Incremental Exports Incremental Farm Income GHG Emissions Reduction
(%7 sM)1 (%7 sM)2 (%! MT Coze)3
Investment
and impact Resilienceand ~ Colombia (A)  14% RgZ 42% I128 (23%) .333
. prosperity to
varies across securelong-  Peru(A) 20% [BOR 1059 [ 130 %) | 27
. termyviability of
regions based coffeefarming o quras(a)  23% [EH 989 84% l 164 422 (31%) . 245 605
on existing ewopan a0% [ P
coffee iveli
i ) :'(;Z:lilzgg:;:?cd Uganda (R) 52% KIS 101% I150 NA3I(101)
cultivation impact at scale
. inlow carbon Kenya (A) 32% I85 196% I91 (66%) |74
practices (2/2) [pesm-
Indonesia (R) 49% 1,327 166% 1,324 (152%) PEEE 631
Brazil (R) 1% |13 13% |21 (18%) I158
Decarbonization _
. % |16 % 64 % 1,676
of coffee Brazil (A) 0% | 10% I (46 %)
production at
scale Vietnam (R) 6% ﬂ 210 36% < 397 (15%) |<ky 2,221
(A) Arabica

(R) Robusta

TAssumes all incremental production is absorbed by export markets. 2Farmer net income at steady state versus baseline for farms that adopt selected regenerative practices *Variance in GHG emissions
for coffee produced on adopting farms, based on Cool Farm Platform. See appendix for detailed calculation inputs and assumptions. Uganda: from 0.02 to 0.3 Kg CO.e/Kg GBE due to optimization of
organic and synthetic fertilizer application. Ethiopia: from 0.0 to -0.01 Kg CO,e/Kg GBE.




Total
Investment
amounts to
$4 billion, of
which 2/3 is
for farmer
capital and
1/3 Is for

technical
support

Technical Assistance

Technical support to educate and guide farmers
on technical aspects and economic case of new
practices, including on-farm demonstration plots,
throughout the transition period

S4 Billion
over 7-

year
transition

Farmer Capital

On-farm investments in equipment, seedlings,
cover crop seeds, soil testing services, biological
and other inputs, labor for planting, maintenance

and harvesting, as well as temporary income
losses if dip in productivity




Farmer
capital need
of $2.7 billion
remains
unmet due to
Subscale or
Inadequate
financing

Farmer Capital
S millions

2,654

732

Total over 7-yr
transition period

Foregone
net income

Upfront
investment

Transition
operating
expenses

Purpose of Investment

Losses during initial years
where yield drops below
baseline, until regenerative
benefits materialize and
yield recovers

One-off investments to
enable new practices

Incremental costs in

inputs and labor while
conventional practices
phase out and regenerative
methods ramp up

@ Gap in Finance Available

A

Government-backed subsidies
present in other geographies
are largely absent in coffee
growing countries

Limited smallholder finance available:
when available, either too short-term
or prohibitively expensive

Climaterisks worsen lending
conditions. Absence of state-backed
insurance compounds issue

Roaster-led incentives exist but cover
only a very small share of the need



Investment
models

to scale
regenerative
coffee
production
require close
collaboration
between
Investors,
Industry,
government
and service
providers

Blend finance to
sources of value

De-risk and crowd in
investment by aligning
public and private capital
around both financial
returns and measurable
impact, such as nature-
based farmer finance and
outcomes-based
technical assistance.

Build new financial
products that
address needs

Deploy capital through
instruments that respond
to farmers' cash flow
patterns and unlock further
upside potential, such as
flexible repayment
mechanisms and
ecosystem service
payments.

Flow capital
through locally
relevant
intermediaries

Establish capital
deployment mechanisms
that reach smallholders
cost-efficiently,
leveraging agri-fintech
platforms or existing
supply chain
relationships.

Incentivize
right use with
knowledge and
measurement

Deliver fit-for-purpose
training that drives real
behavior change and
accelerates adoption.
Pair this with tech-
enabled systems to verify
impact for different
funders and identify
highest-return solutions
for future scale-up.



Call to action

THE TRANSITION TOWARD REGENERATIVE
COFFEE WARRANTS IMMEDIATE ACTION:

Everyone wins and it

is not very expensive:

stable exports, resilient coffee
supply, lower emissions, and healthier
ecosystems extend far beyond the
farm gate. The cost is modest, and
the responsibility for funding should
reflect the shared gains.

Private capital is waiting:
roasters are already investing.
While substantially more private
investment is needed, thereis
industry willingness to drive this
forward alongside other actors

in the system.

Existing technologies

getusfar:

the solutions described here already
exist and can be adopted at scale.
While some involve transition costs,
they all leave farmers better of f
financially.

Growth is not at odds with

GHG emissions:

delivering on the roadmap would
meet growing consumer demand
by increasing production in low
carbon coffee growing regions.

It is also true that, in some countries, the selected regenerative practices
are insufficient to achieve comprehensive transformation goals. Further
progress will require R&D, technical innovation and/or enabling environment
reforms that address tensions between nature and economics. Quantifying
and detailing plans for soil health, water and biodiversity for fully
regenerative landscapes is also required.

But these additional challenges should not be a barrier to making
progress where it is possible now.



Appendix 1
ENERATIVE

REG

- ’Rito Girén Hernandez (right) learns techniques to
__ improve his coffee production in the department of
~in tlbuca,;-londuras (TechnoServe / Olivia Sakai)
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Ten Pillars of Regenerative Agriculture for Coffee Farming

o Renovation,
Rehabilitation, and

Coffee Varieties

Rejuvenating aging and
replacing diseased/ poorly
managed coffee trees with new
trees orimproved coffee
varieties capable of producing
higher yields and/or better
qualities

Pruning

Rejuvenation, including
stumping

Grafting (in nurseries or
topworking for adult plants)
Replanting old/diseased
coffee trees

Use of improved varieties
Variety diversification

oo Do o Do e

" Focus on service crops.

%

Agroforestry
Systems and Shade

Growing trees, coffee plants,
and other crops within the same
plot (intercropped and around
edges), creating multiple
vegetation layers similar to

a natural forest

A Shade management
A Shade tree species diversity

2 Focus on ground crops grown forincome or consumption purposes.

9 Y\;Eg\ Soil Conservation
w¥

and Cover Cropping

Activities that protect topsoil
against water and wind erosion,
aswell as improve soil health
and water retention

A Cover cropping!

A Intercropping?

A Physical structures (such as
live and dead barriers,
terraces, living fences,
windbreaks)

A Contour planting

A Minimizing soil disturbance

QM Integrated Weed

Management (IWM)

Preventative and corrective
measures that limit weed
introduction and spread, help
coffee outcompete undesirable
weeds, and prevent weeds from
adapting to management
measures

A Mulching with organic
residue

A Physical control of weeds
(such as trimming, mowing,
slashing, uprooting)

A Spot chemical applications
onaggressive weeds

Integrated Pest
& Disease
Management (IPDM)

A pestand disease
management strategy based
on regular monitoring and the
timely application of nature-
based preventionand control
measures

A P&D identificationand
monitoring

A Field hygiene practices (such
asremoval of diseased parts,
sanitation of farm tools,
timely harvesting and
disposal of fallen cherries)

A Biological control (such as
biocontrol agents,
biopesticides, insects)

A Traps

A Precision applications of
selective pesticides
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Ten Pillars of Regenerative Agriculture for Coffee Farming (2/2)

Integrated Nutrient
Management (INM)

The efficient and balanced use
of mineral fertilizers, along with
the management of organic
resourcestoensure optimal
crop nutrition, sustain soil
health, and minimize negative
environmental impacts

A Soil analysis and field
observation

A Soil amendments (e.g., lime)

A Composting and vermi-
composting

A Optimal fertilizer®
management (4R strategy)

A Application of biofertilizers

and/or beneficial

microorganisms

0 OQO Efficient Water Use
S

Minimizing production and
post-harvest water footprint by
reducing use and loss of water,
promoting water recycling, and
avoiding contamination of
water sources

A Rainwater harvesting (such
asreservoirs or collection
basins)

A Improved irrigation
management (efficient
systems, water quality,
maintenance)

A Efficient water use in
postharvest processing
(suchas water recycling/
recirculation systems, dry
fermentation tanks, special
milling machines, honeys/
naturals)

QC )\ Wastewater
C@ Management

Actions to limit or eliminate the
negative effects of residual
water from postharvest
processing on natural resources
and human health, and reduce
the carbon footprint of coffee
production

A Wastewater treatment (such
as lime, biodigesters,
oxidation tanks, ecomills,
vetiver grass)

9@ (P Waterbody
S Protection'

Actions to limit or eliminate the
contamination waterbodies that
areonor near coffee farms

A Riparian buffers of natural
vegetation

TCIATs Landscape Action practice includes waterbody protection with riparian barriers among other practices that are beyond an individual farmer's control. Protecting
wat erbodies on or near coffee farms with buffer zones is a feasible practice for most archetypes and is included inother regenerative agriculture assessment frameworks.
2 Other waste valorization sub-practices mentioned by CIAT include animal feed that includes coffee pulp, compressed husk pellet production, mushroom production, and
insect cultivation. These sub-practices have beenremoved from the Framework because they are not common strategies and not relevant across most archetypes

% Includes both organic and synthetic fertilizers

@ Waste Valorization
and Production of
Organic Inputs?

Recycling and converting
organic waste and crop
residues into products that can
be used on the coffee farm,
thereby reducing the need for
external inputs

A Biochar production
A Anaerobic digestion of
wastewater



Beyond GHG, these 10 regenerative pillars deliver significant environmental benefits

across soil health, water conservation and quality, and biodiversity and land use
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