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INTRODUCTION AND OBJECTIVE
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Agriculture 1s not only affected by climate change but also contributing significantly to it; 19-24% of - L W
greenhouse gas emissions originate from the agri-food sector (Smith et al. 2014). Carbon related
standards and certifications such as the Publically Available Specification (PAS) 2060 for carbon
neutrality are on the rise. However, the biogenic carbon sequestration (CS) by agroforestry systems is
not accounted for in such life cycle assessment based certifications so far. Therefore, compensation of
GHG emissions remains subject to offsetting by obtaining international carbon credits. Carbon
offsetting has been often criticised for its lacking transparency and sustainability. Whereas, accounting
for on-site CS could incentivize agroforestry production systems and address consumers demand for
low-carbon and sustainable agri-food products.

We selected the pioneer case of the coffee cooperative Coopedota in Costa Rica for this study.
Coopedota produces the world's first carbon neutral certified coffee in compliance with PAS 2060.

The objective was to analyse the CS potential of coffee-agroforestry-systems at Coopedota and

estimate to which extent it could compensate the coffee's carbon footprint.
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Coftee-agroforestry farms at Coopedota and an example of transect visualization.

METHODOLOGY RESULTS

I. Data sampling. In 2015 we measured carbon stocks 1n 8 Table 1: Average carbon sequestration rates over all Total CS on average reached 1.71 + 2.64 t C ha-1 yr-1
selected farms (F1-F8). Based on the measured data and data years (2010-2028) and all farms (Table 1), which 1s comparably low, but in the range of
from literature a carbon accounting model was developed. Carbon pools £ C hat yr £ COjeq hat yrs| 110dINgs from existing literature on coffee-agroforestry-
II. The carbon accounting model (Fig. 1). CS rates were systems i Central America (Noponen et al. 2013,
<. . . AGCE. o] 0.81 +0.57 2.97 £2.09 ’
related to coffee quantities produced by using yield data. S Andrade et al. 2014). .Thls CS rate would compensate the
Finally the emission compensation potential was estimated, AGC Coffee 0042 191 0.15+7.001 coffee carbon footprint of 2.79 kg CO2eq kg-1 green
relating the CS to the coffee carbon footprint. The simulation BGE (Coffee and & poepp.) 0145059 0s1+216) coffee (average footprint of Coopedota coffee) from
covered a time period of 19 years (2010-2028). SOC 0.8 2931 2014 onwgrds, when coffee renovation was limited to
Total C without SOC 0.91 + 2.64 3.34x9.68) 5% ha (Fig. 2). On average it compensated the footprint
—— Total C 1.71 + 2.64 6.27+9.68) by 164% (Table 2).
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carbon), EP (Erythrina poeppigiana —shade tree), CA (Coffea arabica), M (Musa sp.), PA CS: carbon sequestration in kg CO,eq kg green coffee; ECR: Emission compensation rate in P
(Persea amer icana —Avocado)‘, dbh (diameter at breast height), HH (Household). %:;The coffee carbon footprint was taken from Coopedota as carbon footprint along the complete coffee pI’OdU.Ct.
a: measured data in 2015, b: simulated data 2011-2028. coffee value chain until the stage of disposal, with an average of 2.97 kg CO,eq kg-! green coffee.

Fig. 1: structure of the carbon accounting model.

CONCLUDING REMARKS

- Coftfee-agroforestry-systems show a high potential to compensate the coffee carbon
footprint, particularly when coffee plant renovation 1s limited to 5% ha-1.
- It 1s essential to balance sufficient carbon sequestration (particularly shade trees)
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with high levels of productivity to increase the potential for carbon offsetting inside A!‘E’: |
the product value chain, also known as “insetting”. DOTA

- Accounting for on-farm carbon sequestration can counteract the “greenwashing” ﬁ:ﬁ:roar; Tm;‘::m g
image of offsetting practices, it can reduce off-setting costs and incentivize tree asooeo  DECmems L= N
incorporation into plantations. With this it enhances environmental sustainability k J
as well as sustainable livelihoods through farm diversification. Carbon neutral labeled coffee
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