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Coffee-agroforestry farms at Coopedota and an example of transect visualization.
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METHODOLOGY
METHODOLOGY
I. Data sampling. In 2015 we measured carbon stocks in 8
selected farms (F1-F8). Based on the measured data and data
from literature a carbon accounting model was developed.
II. The carbon accounting model (Fig. 1). CS rates were
related to coffee quantities produced by using yield data.
Finally the emission compensation potential was estimated,
relating the CS to the coffee carbon footprint. The simulation
covered a time period of 19 years (2010-2028).
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Fig. 2: Compensation of emissions (average over all farms). The unfilled symbols illustrate
the scenario where the cooperative can only account for on-site sequestration but cannot
sell remaining sequestration as carbon credits. The filled symbols represent the case in
which the cooperative can sell carbon credits.
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Total CS on average reached 1.71 ± 2.64 t C ha-1 yr-1
(Table 1), which is comparably low, but in the range of
findings from existing literature on coffee-agroforestrysystems in Central America (Noponen et al. 2013,
Andrade et al. 2014). This CS rate would compensate the
coffee carbon footprint of 2.79 kg CO2eq kg-1 green
coffee (average footprint of Coopedota coffee) from
2014 onwards, when coffee renovation was limited to
5% ha-1 (Fig. 2). On average it compensated the footprint
by 164% (Table 2).

Carbon factor: 0.5

(Plants considered: EP, CA, M, PA).

Input data:
Measurements of organic
carbon and bulk density

Table 1: Average carbon sequestration rates over all
years (2010-2028) and all farms

Yield data
obtained from HHinterviews and
production database
of the cooperative.

Plant growth data
from literature,
assumption on
rotation age and
SOC increments.

Carbon
Sequestration kg-1b

Carbon
Sequestrationb

t C kg green
coffee-1 y-1

t C ha-1 y-1

Table 2: Average emission compensation rate in all 8 farms between 2011 – 2028

CS kg-1

ECR (%)
Legend: AGC (Aboveground carbon), BGC (Belowground carbon), SOC (Soil organic
carbon), EP (Erythrina poeppigiana –shade tree), CA (Coffea arabica), M (Musa sp.), PA
(Persea americana –Avocado), dbh (diameter at breast height), HH (Household).
a: measured data in 2015, b: simulated data 2011-2028.

Fig. 1: structure of the carbon accounting model.
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CS: carbon sequestration in kg CO2eq kg-1 green coffee; ECR: Emission compensation rate in
%;The coffee carbon footprint was taken from Coopedota as carbon footprint along the complete
coffee value chain until the stage of disposal, with an average of 2.97 kg CO2eq kg-1 green coffee.

Important for high CS
rates are high shade tree
densities (if possible) in
the coffee plantations, due
to their high potential in
CS, their importance in
BGC and the considerable
litter input that increase
the
SOC.).
Factors,
determining the potential
whether
a
complete
compensating of the coffee
CF can be achieved, were
found to be (from most
influential
to
least
influential): (i) carbon
sequestration rate ha-1, (ii)
coffee yields ha-1 and (iii)
carbon footprint of the
coffee product.

CONCLUDING
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- Coffee-agroforestry-systems show a high potential to compensate the coffee carbon
footprint, particularly when coffee plant renovation is limited to 5% ha-1.
- It is essential to balance sufficient carbon sequestration (particularly shade trees)
with high levels of productivity to increase the potential for carbon offsetting inside
the product value chain, also known as “insetting”.
- Accounting for on-farm carbon sequestration can counteract the “greenwashing”
image of offsetting practices, it can reduce off-setting costs and incentivize tree
incorporation into plantations. With this it enhances environmental sustainability
as well as sustainable livelihoods through farm diversification.
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