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Context

Common interests for enhancing viability of coffee sector via agroforestry
in all 3 regions: Central America, East Africa & India

 Agroforestry management as key for coffee plantation sustainability

* Role of shade trees in coffee quality, central for farm economic viability
through diversification of farmers’ revenues (timber, fuel wood, NTPs,
fruits ..)

 Documentation & valuing of environmental services (including
biodiversity) to insure economic reward to farmers via eco-certification,
national and international schemes




Context ...
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dgood practices” schemes

Multiplicity of isolated initiatives and
Organic, Bird-friendly, Fair

(Starbucks, Rainforest, UTZ Certifie
Trade, Nestlé Nespresso, 4C)

Contrasting contexts between regions (> 50% of coffee farms eco-
certified in Costa Rica and <0.5% in India)

(
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Pilot schemes on Payment for Environmental Services

Lack of effective channels for synthesizing and transferring
agroforestry research findings to stakeholders across continents
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1)

2)

Overall objectives

to link sustainable management and environmental
benefits of coffee agroforestry systems with appropriate
remuneration for producers through better access to
eco-markets and payment for environmental services;

to improve livelihoods for coffee farming communities
while conserving natural resources in three major coffee
regions located in world hotspots for biodiversity.




Plan of presentation

A few definitions

Highlight results of Cafnet in terms of
documentation of environmental services

Tools developed for selecting & promoting
tree on farms

Incentives and schemes for promoting tree
on farms

Concluding remarks



Definitions

* Agroforestry: A system of land use in
which trees or shrubs are grown among
or around crops or on pasture

* Environmental services: The conditions
and processes through which natural
ecosystems, and the species that make
them up, sustain and fulfill human life.
This includes both goods and functions.




Provisioning Regulating
Services Services
Products obtained Benefits obtained from
From ecosystems Regulation of ecosystem
processes
eFood eClimate regulation
eFresh water eHydrological regimes
eFuel eReduction of natural hazards
eFiber ePollution control
eBiochemical Products eDetoxification processes
*Pollination
*Pests & diseases control

Cultural
Services

Material and non-
Material benefits of
ecosystems

eSpiritual and Inspirational
eRecreational

e Aesthetic

eEducational

eHistorical

eTraditional Livelihoods and
knowledge

Supporting Services

Services necessary for the production of all other ecosystem services:

*Soil Formation Nutrient Cycling

Primary production

MEA 2006




Coffee cultivated areas

11 m Ha =7 m Arabica +4 Canephora (annual rate of deforestation ~15 m Ha)
In 60 countries and ~25 m coffee households
>80% coffee produced by small farms (<3 Ha)

Tropic of Cancer

Equator

Tropic of Capricorn



Coffee is grown on 11 million ha >95% within
biodiversity hotspots, where many endemic and
threatened species live.

D Biodivcrsity hotspots

Map source: Conservation Intl. [l Coffcs growing regions




Coffee agroforestry is generally associated in the public mind to traditional or
“rustic” coffee agroforests that harbor high biodiversity, but produce little
coffee.

However, agroforestry systems are very diverse and range from highly
productive systems to traditional multi-strata s
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Which Ecosystems Services have been studied in coffee AFS ?
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Published studies on “Biodiversity and Coffee”
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Which taxonomic groups have been studied?
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Effects of shade trees on coffee
production

“Shade is not universally beneficial. The need for shade is
a function of climate (it is especially important in hot and
dry climate)” Look 1888

General trends observed on “controlled” trials

In optimum conditions

Coffee production decreased by 20-40% when “optimal”
shade level in the range of 20-40%

But alternate bearing pattern reduced and coffee
productive life span increased

In sub-optimal conditions (prevailing worldwide)

Coffee production increased by 10-50% when “optimal”
shade level in the range of 30-50%



Theoretical response of coffee yield to shade and soil conditions

High soil fertility

Yield

Low optimum

Elevation

Low soil fertility

Yield

- >~

7 ~ Full sun
Ve ~
7’ Shade
Low optimum high
Elevation

Theoretical response of coffee yield to shade and Management intensity

High inputs

Low optimum

Elevation

high

Low inputs

&, Shade
~

Yield Full sun

y

Low optimum high

Elevation




* From large surveys in CA, India, East
Africa, no clear trend due to many

factors: 0

— Heterogeneous tree co| «-

— Altitudinal range 240

— Difference in soil fertilit - ————

— Difference in managem
pruning ) OIl:)IZIOI3IOI4IOI5I0I6IOI7I0I8I0I9I0I100

Percent Shade

* So thatitis interesting to focus on
“outliers”




Shade and coffee
ecophysiology

Shade trees modify the microclimate

— Light, air and leaf temperature, VPD

Coffee physiology and production

— Flowering, photosynthesis, carbon allocation, production
pattern and yield,

Shade tree modify water fluxes

— Transpiration, interception, runoff, soil water

Coffee quality

— Bean size, bean content & cup quality




Influence of trees on transmitted radiation
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Spatial variation in the percentage of transmitted radiation
through the shade canopy of Inga
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large variability in tree spatial arrangement in coffee systems "
(Kenya) —
Difference in canopy porosity between tree species
and hence light irradiance experienced by coffee plants *

« canopy openness"
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Effect of shade tree on mean diurnal courses of coffee
leaf temperature

* Reduction of maximal leaves temperatures under shade by up to 6°C, with
an average reduction of 1 to 3.5°C

Sunny day Cloudy day
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Strong negative effects of shade on flowering/fruit set
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Irradiance regime (%)

With increasing shade, longer internodes and fewer
flowers per node

=» manipulate shade at flowering: tree pruning & mix of
trees with different phenology



Shade effects on leaf area (L,) [l and specific leaf weight (M, ) o
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Shade effect on leaf life span
6-8 months in full sun

10-12 months in shade

=>» stronger carbon sink in full sun




e Development of a coffee photosynthesis model integrating

» Coffee phenological changes with light (acclimatizing of leaf/plant
to shade)

eCompetition for C between fruits and vegetative sinks (alternate
bearing)

e and limitations in :
e Stomatal conductance (gs) to Temperature & VPD
e Photo-inhibition (Pi)

e Feedback of fruit load on Pn

e Integration of the Pn model from leaf to plant and plot




Modelling of coffee leaf net photosynthesis (Pn-g.-Pl)

with adapted plants under contrasted light regimes
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3-D model with AMAP-CIRAD (J. Dauzat)

specific leaf
transpiration

Leaf irradiation
in PAR range

Leaf
temperature

Leaf
Photosynthesis



py (umol m2s?)

Pn_cano
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Pn for 50% shade at 2:00 pm




Comparison between C production and demand over a
production cycle

and decision tool on shade management

Full Sun — Full Fruit Load Shade,-FullFruit Load
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Exploring the effect of climate change on coffee photosynthesis

Effect of increasing/decreasing air temperature

Time of day

4 6 8 10 12 14 16 18 20 6 8 10 12 14 16 18 20

Pncanopy (umol m-2 j1)

Tmean Tmean—-5°C T mean+5°C

=>» Role of shade trees in buffering air temperature
(0.8°C per 100 m)




Coffee quality

Shade improves quality in 2 ways:

Reduction in fruit load, hence lower competition between fruits, resulting higher
coffee bean size, bean filling and beverage quality

reduction in light exposure and temperature leads to slower and longer berry
maturation period, thus better bean filling and higher complex sugars
accumulation.

Coffee quality of AFS at 1000 m equivalent to Sun full coffee at 1300 m

Climate change
Rise in temperature likely to affect negatively coffee quality

=>» Displacement of high-quality zone to higher altitude or shade

32
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what happens with climate change?

High
Altitude

Coffee and crops

grown with coffee

With gradients of
shade intensity
(Full sun partial

shade, full shade)

Low NOW
Altitude

Coffee and crops
grown with coffee

With gradients of
shade intensity
(Full sun partial

shade, full shade)

Future

New coffee planting
- Deforestation issues?

Post coffee landscapes.
Conversion to:
-Pasture

-Annual crops

-Urban
-Abandonment



Specialty Coffee
Managing Quality
Edited byThomas Oberthir, Peter Laderach,H. A. Jirgen Pohlan and James H. Cock
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Annual Precip. (mm)
B000
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Annualrainfall (mm)
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a . ‘ . . . . .
1975 1880 18985 1990 18995 2000 2005 2010
years

There is a strong fluctuation of annual rainfall with an apparent cycle of 12-
14 years,

The length of the rainy season has been decreasing by 14 days over the last
35 years.

Higher proportion of “heavy rains”



Water dynamics
in coffee systems

* Water issues
* Climate change and irregular rainfall pattern (lengthening of dry season)
 Competition vs complementarity

* |deally, associate trees with deep-rooted system t tap water below coffee root zone
* Possible hydraulic lift

Water balance components in full sun and AFS
-Rainfall interception by canopy
-Soil water
-Transpiration
-Runoff

Drainage




Tra nﬂ)iration
I. densiflora

{ Interception

Coffee

Soil
evaporation

A 4

Gross
Rainfall

<
} == Runoff

1 A Soil water stock

Drainage

Order of magnitude of
various components

37

AFS |MC
Throughfall 7% | 83%
Tree Stemflow 1% -
Coffee Stemflow |10.5% | 7%
Interception 11.5% | 10%
Transpiration 34% |25%
Runoff 3% 8%
Drainage (>200 m) |50.5% |57%




Water dynamics in coffee systems

Monoculture Coffea arabica + Inga densiflora

- Coffee : 17%
- Tree: 14%

Transpiration : 24%

ﬁ

Transpiration : 31%

Interception : 8% Interception : 12%

Runoff: 8%

S #e—  Runoff: 4%

1 . (0)
DIEIIEEEES e Drainage: 56%

(Siles, Vaast, Dreyer, Harmand, 2010; J. Hydrology)
(Cannavo, Sansoulet, Harmand, Silies, Dreyer, Vaast, 2011; Agr. Eco. Env.)
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Adaptation of Model “HYDRUS”

Comparison of simulated (solid line) and observed (circles) soil volumetric
water contents in the 0-30 and 60-90 cm soil layers in AFS

with allocation of water uptake in the various soil layers according to root
density

0-30 cm soil layer in AFS 60-90 cm soil layer in AFS
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Water drainage (in mm d1) at 200 cm soil depth in AFS

Explore climatic scenarios with model

1. Rainfall reduced to 40% of the actual rainfall
regime (i.e. ~1300 mm yr1)

=» Severe reduction in drainage, but without
water competition between coffee and shade

trees,

1. Dry season extended by 4 to 6 weeks

=>» Water competition between coffee and shade

trees
40

Competition/complementarity for
water between coffee and shade

trees
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Effects of Trees on coffee Pests and
Diseases

Highly dependent on pest or disease, and not “clear cut”

Positive effects
White stem borer of Arabica (Coffee Board India) => cooler microclimate
Leaf miner => cooler and more humid microclimate

CBD of Arabica => rain interception by tree canopy (Mouen, Cilas et al in
Cameroun)

Nematodes => higher OM content and antagonistic soil micro-flora

Negative effects

Coffee berry borer negative at plot level, but microclimate favorable to
antagonists (Beauveria), and tree barrier to spread at landscape level

Leaf rust (and other fungal diseases) => enhanced development due more
humid microclimate but fruit load effect, and to some extent tree barrier
effect at landscape level



Effects of trees on soil fertility

Via pruning and/or leaf fall, shade trees
contribute to soil OM

Important for physical properties
and via decomposition => nutrient cycling
Due to high N coffee demand, a focus on fate of

N fertilization
and contribution of legume (N-fixing) trees



Annual N budget (kg N ha™!

Full sun coffee Coffee + E. deglupta
\ N20 N20 /7
Harvest: 34 (19%) / \ 25 (14%)
2 2
N in biomass N Fertilizer
25 (14%) 180 45 (25%)
«09 — T / \ — 08 —
' \
NH,* < NO;’
Soil N accumulation
91(50%) | —— |92 (51%)
 / v
NO, leaching : 27 (15%) 16 (9%)




N measured fluxes (kg N hat) yrl

Full sun coffee | Coffee + |. densiflora

Harvest: 38 (15%) 43 (15%)
N Fertilizer
N in biomass 250
26 o \ 115 (40%)
! v
NO, N leaching : 120 (48%) 95 (38%)




N measured fluxes (kg N hat) Yr2

Full sun coffee | Coffee + I. densiflora
N\ Vel

Harvest: 143

N Fertilizer
N in biomass \ 250

16 115

\4

NO; -N leaching: 80 120




N budget (kg N hal) Organic plot

Full sun coffee |Coffee + E. poeppigiana

™ N, fixation : 93 77
Harvest: 15 & 162

Pulp
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Role of Coffee AFS in mitigation of Climate Change

200 _ Primary forest
250 4
200 ~ Managed forests
=
L=
2 150 - -
Agroforestry systems
100 -
Crops, pastures
a0 H H H H H and grasslands
0 H D OO0 o = em oo |

Verchot et al. (2005)




Carbon sequestration in

coffee systems

Carbon stocks (t C ha-1)

Coffee2 | Shade | Litter | Weeds | Total Roots | Soilc Total
treesP ABG System
Range | 5-16 0-120 | 1-12 0-10 10-150 1-10 10-220 | 35-350

a Coffee planting densities between 1250 and 6340 trees ha!
b Shade trees planting densities between 50 and 800 trees ha!

¢ Soil sampled between 0 and 45 cm depth.

Importance of previous land use
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Carbon (t/ha)

System Tree Coffee Soil Litter Total
Forest 97 - 97 2,4 196
Arabica Native 88 4,8 112 1,6 206
Arabica Exotic 73 3,3 105 2,2 183
Robusta Native 78 13,0 90 1,8 182
Robusta Exotic 47 10,1 78 1,9 138

Native coffee AFS >300 trees/ha and 50 species
“Exotic” coffee AFS >200 trees/ha and 20 species
Mean yield Arabica 600-900 kg green bean/ha
Mean yield Robusta 800-1200 kg green bean/ha




N,O emission in coffee systems with
legume trees

(Hergoualc’h et al 2007 & 2012)

Fertilization Coffee system N,O effluxes CABG Net C rate
t CO,-eq halyr? t CO,-eq halyr? t CO,-eq halyr?

Mineral AFS - Inga 2.7 (0.2) 13.2 (0.3) 10.5 (0.4)
Fertilizer densiflora
250 kg N hatyr?

Monoculture 2.0 (0.0) 5.5 (0.6) 3.4 (0.6)
Organic AFS - Erythrina 1.7 (0.7) 12.7 (0.5) 11.0 (0.9)
Fertilizer poeppigiana
150 kg N hatyr!

Monoculture 0.9 (0.4) 3.1(0.2) 2.2 (0.4)

Higher N,O emission in coffee with legume shade trees than full sun coffee
But much higher net C sequestration rate in coffee AFS
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New approach & Tools
for selecting & promoting tree on farms

Impossibility of long-term testing of all candidate tree species
=> research in farmers’ fields

=> combine research with farmers’ traditional knowledge
Modeling of farmers’ behaviors to economical or legal drivers
Prioritization of eco-hotspots

Tree Ranking Role Playing Game




* Farmer’s knowledge is

53

Farmers’ tree knowledge
Why rank and not score?

comparative — they are
comfortable with
comparisons

Farmers can rank 10 trees for
12 attributes in a one hour
session.

Only rank trees that they
have had direct experience
of.




Physical attributes to rank trees against

General (for all trees)

. Crown spread (which trees have the widest crowns and which have the narrowest?
Widest/narrowest)

. Crown density (which trees let a lot of sunlight through their leaves and branches,
and which ones don’t let sunlight come through? Least dense/most dense)

. Easiness to prune (which trees are easy to shape and which trees are not so easy to
prune? Easiest/hardest)

. Growth after pruning (which trees can grow again easily once pruned and which
ones do not grow well after pruning? Fastest/slowest)

. Rooting depth (which trees root deeply and which have shallower roots?
Deepest/least deep)
. Rooting spread (which trees have the most spread out roots and which have roots

that don’t cover a big area underground? Widest/narrowest)

. Growth rate (which trees grow fastest and reach maturity the quickest and which
trees are slow growing? Fastest/slowest)

Specific (for trees of a specific use)

Firewood

. Burn length (which wood burns for the longest time and which for the shortest
time? Longest/shortest)

Timber

. Strength (which are the strongest and which are the weakest?)

. Durability (resistant to insect attack and rotting) (which wood lasts the longest and
which rots and is attacked by insects easiest?)

Muich

. Leaf decomposition rate (which are the fastest to decompose and which are the
slowest? Fastest/slowest)

. Benefit to the soil (which are the best for soil and which are the worst?

Highest/lowest)

List of trees (~30) used in Kenya

Acacia mearnsii
Azadirachta indica
Bridelia micrantha
Callistemon citrinus
Carica papaya
Commiphora zimmermannii
Cordia africana

Croton megalocarpus
Cupressus lusitanica
Ehretia cymosa
Eriobotrya japonica
Erythrina abyssinica
Eucalyptus saligna
Euphorbia tirucalli
Ficus natalensis
Grevillea robusta
Leucaena leucocephala
Macadamia tetraphylla
Mangifera indica
Markhamia lutea

Musa sapientum
Neoboutonia macrocalyx
Newtonia buchananni
Persea americana
Podocarpus falcatus
Prunus africana
Psidium guajava
Sapium ellipticum
Trema orientalis



Attribute ranking

Trees ranked in order for each general attribute

Crown spread

Crown density

Easiness to prune

Growth after pruning

Rooting depth

Rooting spread

Growth rate

Widest

Least dense

Easiest

Fastest

Deepest

Widest

Fastest

Persea americana

Commiphora zimmermanii

Musa sapientum

Grevillea robusta

Eucalyptus saligna

Eucalyptus saligna

Musa sapientum

Mangifera indica

Eucalyptus saligna

Persea americana

Persea americana

Grevillea robusta

Cupressus lusitanica

Eucalyptus saligna

Neoboutonia macrocalyx

Grevillea robusta

Grevillea robusta

Acacia mearnsii

Persea americana

Persea americana

Grevillea robusta

Grevillea robusta

Acacia mearnsii

Acacia mearnsii

Musa sapientum

Macadamia tetraphylla

Mangifera indica

Persea americana

Acacia mearnsii

Musa sapientum

Acacia mearnsii

Grevillea robusta

Mangifera indica

Cupressus lusitanica

Cupressus lusitanica

Cupressus lusitanica

Acacia mearnsii

Neoboutonia macrocalyx

Macadamia tetraphylla

Neoboutonia macrocalyx

Neoboutonia macrocalyx

Neoboutonia macrocalyx

Acacia mearnsii

Eucalyptus saligna

Mangifera indica

Musa sapientum

Macadamia tetraphylla

Cupressus lusitanica

Musa sapientum

Persea americana

Musa sapientum

Commiphora zimmermannii

Commiphora zimmermannii

Macadamia tetraphylla

Macadamia tetraphylla

Narrowest

Most dense

Hardest

Slowest

Least deep

Narrowest

Slowest

Comments and farmers’ answers to questions to be recorded here: The farmer reported that commiphora doesn’t have a tap root hence can't be include in rooting depth.
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Crown density (from least dense to most dense)
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Rooting depth (from deepest to shallowest)
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Mulch — leaf decomposition rate (fastest to slowest) (18 species ranked for mulch)
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AKT (UW Bangor)- Acquisition strategy
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Scoping —— Definition Generalisation
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Secondary data Sample {stratified

Key informants { purposive {large

Reconnaissance Semi-structured interviews Sample {stratified
lterative, triangulated { random
Qualitative Questionnaire

Quantitative analysis



Knowledge based systems

* Dissagregation
— unitary statements
— formal grammar

* Context
— source
— conditionality

— local definitions and
taxonomies of terms

— images

— diagrams showing

connections amongst
statements

5

s Statements - Kangema knowledge base. 1= =1

Total nurber of statements 547 [ mema ] Details

— Selected Statement
Matural Language E dit
lz4: borers £ dirno 7 tf driin £ ff

i

MNew

Formal Language

|124: processiborers, feeding on,coffes) causeslway process (oo Dielete

4 | i3

Cloge

d

o Murnerical |
— — — 1

112: mixing of prunings with cow_dung causes manure quality is good s
115: arnn increase in level of erosion of soil causes a decrease in @
120: chemicals price is too_expensiwve causes applying chemicals coffe
1z1: applying CAN coffee_plot causes an increase in size of coffee hLJ
122 applying CAN coffee_plot causes an increase in water content of
123: an increase in water content of coffee berries canses an incr

‘d: borers feeding on coffee causes drying up of coffee
12E: dintercropping crops coffee_plot causes a decrease in guality of
126: intercropping crops coffee_plot causes an increase in risk _of_ d

1z27: a decreasze in income of coffee causes an increase in presence_
122: the lewel of beans competitiveness for mutrients coffee iz higl
1z29: the lewel of bananas competitiveness for_mutrients coffee iz h
130: the lewel of potatoes competitiveness for rutrients coffee iz |
lﬁl: the moisture retention of so0il is high causes growth of cnffef_rzj
A »

— Diagram Selection Type

Print Staternents |

All Staterments | Cauges Effects | Mavigate

Borers feeding on coffee causes it to dry up




Knowledge based systems

* Dissagregation RIsE]
Statement Mo 124 Kb :Kangema Sourcelz): Githira Maina Muguru Location, K.angema Division, Murang's
Digtrict 20072

— unitary statements

— Matural Language:;
-_ formal grammar borers feeding on coffee causes drying up of coffee Sources
4 [

o Context IF: Formal Terms
— source < 7| Mewo |
_ s H — Formal Language Statement :

Condltlonallty ocess (borers, feeding on,coffee) causeslway process|coffe] RSN ELEEaE
— local definitions and A | 0 —
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. P v Translate
— images - d —

— diagrams showing
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process(borers,feeding_on,coffee) causeslway
statements

process(coffee,drying_up)




Knowledge based systems

* Dissagregation

unitary statements
formal grammar

* Context

source
conditionality

local definitions and
taxonomies of terms
images

diagrams showing

connections amongst
statements

[ ] = = = = =
m= Details of an existing interview source ..

— SOURCE Save
M ame Githira Maina |
Location |I-Iug'l.1ru Location, Hangema Z| Memo

ear Suffiz Cloze
Interviewer: |Genevieve Lamond and HElE| Gender.
Intervigwes:  |pithira Maina | [male
—USER defined fields
occupation farm worker
age 20-50
—DATE




Knowledge based systems

» Dissagregation REE

. StatementMo: 34 Kh:Kangema Sourcelz]: Jackson Maina Kamau ‘Wethaga Location, Kahuro Division,
— unita ry statements Murang'a District 2007aNephat Kamau Murpuko and Fungy
NetuallL _ Maina Mugu Location, Kangema Divizion, Murang'a Distric
— formal grammar e anguage
the lewvel of igoka grass competitiveness for nutrients cof: Sources
* Context 1 | r
IF: Formnal Terms
— Source planting of igoka grass position i=s across terraces
oy . Merno
— conditionality 0 Bl
s e ~ Formnal L Statement ;
— local definitions and ol
. att valuelprocessiigoka grass,coupetitivensss for nutrient|EEERERERTE
taxonomies of terms
: Syntax Check
_ |mage5 yrtas Chec
att valuelactioniplanting, igoka grass),position,across ter
— diagrams showing q [ 3| | Tenshte
connections amongst
statements

competitiveness of igoka grass for nutrients with coffee is high
IF igoka grass is planted across terraces



Knowledge based systems

° D|Ssagregat|on kKb Mame: K.angema

— unita ry statements Higrarchy :  timber/fuelwond_trees

— formal grammar

timber/fuelwood_trees

* Context

— Ssource

indigenous_trees

— crotan

— conditionality

— Ficus
— local definitions and
taxonomies of terms

— mukoigo

: introduced_trees
— IMmages
. . — black_wattle
— diagrams showing
i — i
connections amongst LIEQLIm
statements —— cedar

— grevillea




Knowledge based systems

Dissagregation

— unitary statements

formal grammar

Context

source
conditionality

local definitions and
taxonomies of terms

images

== Formal Term Details - [Kangemal]

Farmal Termn ;|

Fart of :

Drefinition:

Cup |

Parts:

Synonym|z):

1.

ciimba

Show uze In statements ||




Knowledge based systems

Dissagregation

unitary statements

formal grammar

Context

source
conditionality

local definitions and
taxonomies of terms
images

diagrams showing
connections amongst
statements
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Conceptual Model

Market -~ [ Coffee < Forest Dpt

Irrigation
“Jnfrastucture/ |

~ (Grevillea\,
robusta/ " *

(Jungle wood)

owner

COffCC . climbs on
Timber

Sector | etorcepolicies

No Tree Rights except exotic species
Complete tree ownership

Low coffee price

High pepper price
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Eco-certification and Payment for
environmental services

* Eco-certification =>
— Increasing environmental awareness
— Better practices (yield) & promoting AFS
— Low adoption (outside Latin America)
— Too low economic reward
— Lack of flexibility to local conditions

PES => priorization on hot spots for ES
provision within a landscape




Priority areas
Ecosystem Services
offered
OBiological corridor

®@\Vater body
~Drain

4 Town
®Bosque (2008)

Connectivity and control erosion
=mTeo High
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hdoderate

L

Connectivity
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Concluding remarks (1)

Traditional coffee agroforests important to preserve bidiversity, but priority is
to promote “intensified” coffee agroforestry systems to improve ES
provision (including coffee production)

“Managed” Coffee AFS above world coffee yield average
(examples of Costa Rica and India)

Contribution to diet via fruits
Traditional medicine



Concluding remarks (2)

Trees on coffee farms are important for:
Adaptation (temp, rainfall pattern) to climate change
Mitigation (carbon sequestration) of climate change

Coffee AFS have an important role at the landscape level:

i.e. buffer zone, corridor, water yield, eco-tourism...

Eco-certification not strong enough of a driver on its own to promote AF
Good impact in terms of social and environmental awareness,
too “vague” regarding environmental criteria
Not enough in terms of eco-incentives (premium 1-10%)

Combining rewards for eco-certification with PES
International =>carbon, local => water
Farmers’ organization for eco-certification => transaction costs (verification)
Prioritization



Many thanks to the ASIC Organizing Committee
for invitation




