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From dumping to upcycling:
Modeling the environmental and economic impact of coffee pulp uses
Malte Heller, Wady Khawly, Eranda Bandara, Hamzeh Mirzael, Athena Birkenberg (a.birkenberg@uni-hohenheim.de)
1. INTRODUCTION AND OBJECTIVE 4. LIFE CYCLE ASSESSMENT (LCA)
* Coffe by-products occur in large quantities and are mostly wasted. LCA + Sensitivity Analysis

* More than 10 mio tons of coffee pulp (globally) is wasted annually >
environmental damage.
* Coftee pulp makes up approx. 43.2% of the total mass of the coffee cherry. 0.05

* Upcycling and value addition have potential for the environment and livelihoods Biogas production 0,60
0,23

CO2 eq. emisisons for each scenario

* Objective: to assess the environmental and economic aspects of most common

coffee pulp utilization scenarios, with a specific focus on smallholder coffee 008
. . . . Tea production 0,19
cultivation in Sri Lanka. % 0.03
2. USE SCENARIOS AND SYSTEM BOUNDARIES ¢ -
Compost 3,00
_ o _ o 2,24
A case study on coffee cherry in landfilling, compost, biogas & tea production in
the context of smallholder arabica coffee farmers in Sri Lanka. 154
[ Coffee pulp ] Landfill 1,64
System Boundary I 1,54
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Figure 2: Results LCA

5. COST-BENEFIT ANALYSIS (CBA)

[ Landfilling ] [ Composting J [BiogasproductionJ [Tea production J

Table 1: Results CBA (20 years)

* Only approx. 8000 kg of pulp were considered
Ericcione Fertilizer Biogas Tea for CBA. Indicators Result
| " « =~ 15,5% of annual coffee pulp > realistic to IRR
} DrOCESS. Landfilling
[ Consumption / Use J T . : : Compost
| _ » Tea production is most economic scenario Ten -
Figure 1: System boundary to analyse the different uses of coffee pulp - However, highly depends on retail prices and iogas o
Functional unit: 1kg coffee pulp input market access. NPV
Screening Life Cycle Assessment, considering only GHG emissions (CO.eq) * In biogas, the revenue from methane is much Landfilling 1,053 €
System boundary: Cradle to gate less than from slurry output. Compost 1,632 €
Table 2: Estimated value of coffee cherry Tea 15,116 €
3. DATA SOU RCES AN D M ETH ODO LOGY Value Chain Breakeven price Biogas 3,831 €
for 1 kg pulp (€) BCR
. Landfilling - Landfilling
. OpenLCA based on Ecomvent database 3.8. Compost Production G0 Compost 106
. Prlmag data from Sri Lanka was collected b.y Bandara (2023). | T M o —_ g o7
. Add1t1(?nally,. secondary data from relevant literature. In the case of biogas, an Biogas Production 0,016 Here - 58
expert interview was conducted.
Scenarios and Assumptions: 6. DISCUSSION AND CONCLUSION
Typical farm size: 4ha Coffe harvest: Jan. — April LCA _ .. . )
Coffee cherry production: 120,000 kg/a Pulp production: 51,600 kg/a * Very unlikely that compost has more emissions than landfilling (Shih et al., 2021),
Landfilling < (Seo et al., 2004).
n * Might be mostly due to high number of additional inputs into the composting as
D, [o—1 ! Emissions based on ' ' '
2o o—lo /____.___\ | e | o eq> practiced in Sri Lanka.
. CBA
Compost Production » Shadow Prices have not been included:
8o e.g. opportunity cost of fertilizer and heating supply or willingness to pay for use
% '0_5 > ~adBiifcs. Fugitive emissions based products._ : : T
P prm— ™| on similar products 2 [ GOk eq> . Be_neflts o_f new value chal_ns are more than_ ass_lgned benefits in direct CBA:
i e.g. time saving, health benefits, fertilizer availability.
=  Demand was excluded. A combination of different uses or collaborations In
Tea Production cooperatives could be further explored.
? Conclusion:
g@ - = j ————| Mo emissions from * This study lays the groundwork for future analyses and decision-making
. drying pulp 0.03 kg CO2 eq . . : . : :
o > aiming to enhance livelihoods, and ultimately realize sustainable agricultural
Biogas Production pI’aC_tICGS. _ . _
 Particularly the tea scenario seems promising, market demand and thus prices
> & R will play an essential role for success.
@P g | onmanure inputs | 723k cO2 eq> » Social and ecological benefits are necessary to be monetized and integrated Into
=N the decision-making process.
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