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Background

This report entitled: “Economic feasibility study” was produced under co-finance of the
European financial instrument for the Environment (LIFE program) as the Deliverable C.4.1 of
Action C4 of Project “LIFE CIRCforBIO” (LIFE18 CCM/GR/001180).

This report presents an economic feasibility study in order to assess the viability, costs and
benefits of the proposed biorefinery system of the CIRCforBIO project. The critical parameters
related to the sustainability and profitability of this project will be defined and different

alternative scenarios will be examined and evaluated.
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Abbreviations and Acronyms

Abbreviation Explanation

AD Anaerobic Digester

AR Agricultural Residues

ASL Acid Soluble Lignin

ASTM American Society for Testing and Materials
AW Agricultural Waste

BEP Break-even Point

BSG Brewer’s Spent Grains

BTP Biowaste Treatment Plant

BW Bakery Waste

CAPEX Capital Expenditure

CHP Combined Heat and Power

EBITDA Earnings before interest, taxes, depreciation, and amortization
ELOT National Standardization Body of Greece
EN European Standrads

EU European Union

FEK Official Government Gazette of Greece
FW Food Waste

GHG Green House Gases

GR Greece

GW Green Waste

HELPE Hellenic Petroleum

HRT Hydraulic Retention Time

IEA International Energy Agency

IRR Internal Rate of Return

LHV Lower Heating Values

LTCP Lavrion Technological and Cultural Park
M) Mega Joules

MWh Mega Watt hours

NECP National Energy and Climate Plan

NPV Net Present Value

NPV25 Net Present Value at 25 years

NTUA National Technical University of Athens
NWMP National Waste Management Plan
OEM Original Equipment Manufacturer

OoP Orange Peel

OPEX operating expenditure

PB Payback Period

PFD Process Flow Diagram

PFR Plug Flow reactor

Pl Profitability Index

PP Potato Peel Waste

PPA Power Purchase Agreement
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\PPW
PV

RES
$1-S10
SCADA
SCG
SHF
SSF
TEA
TWh
UASB
VLE-IG
VS
WSS

Potato Peel Waste

Photo-Voltaic

Renewable Energy Source

Scenarios

Supervisory Control and Data Acquisition
Spent Coffee Grounds

Seperate Hydrolysis and Fermentation
Simultaneous Saccharification and Fermentation
Techno-Economic Assessment

Tera Watt hours

Upflow Anaerobic Sludge Blanket

Vapor Liquid Equillibrium - Ideal Gas
Volatile Solids

Water Soluble Solids
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Executive Summary
The LIFE CIRCforBIO project presents an energy-driven biorefinery concept designed to

transform municipal, industrial biowaste as well as agricultural residues into valuable biofuels
and bioenergy, contributing to the concept of circular bioeconomy. This economic feasibility
study assessed the project’s sustainability and viability through a structured methodology
comprising of feedstock availability evaluation, scenario evaluation for various feedstocks,
and the implementation of a techno-economic analysis (TEA) using a gate-to-gate approach.
Its scope is to provide a clear evaluation of the results for each feedstock, providing insight to
stakeholders, including investors, governmental authorities, policymakers, and scientists.
Alternative scenarios were developed for each type of feedstock, as well as for different
mixtures. The capacities were selected in a practical and reasonable manner to reflect actual
feedstock availability and logistics. From a technical perspective, this assessment is based on
real data, with optimized conditions obtained from pilot trials conducted within the
framework of the project. These trials are comprehensively analyzed in Deliverable C2.2. For
the economic analysis, a break-even point (BEP) analysis was performed to evaluate the
economic viability of each feedstock by determining the gate fee needed to achieve cost
neutrality. This approach offers a standardized method to compare scenarios, emphasizing
financial feasibility independent of processing capacity variations. However, in the overall
assessment of the scenarios, capacity plays a crucial role as it directly relates to feedstock
availability and the potential for scaling up operations.

Food waste (S1) proved to be the most promising feedstock due to its high availability and
efficiency in biofuel production. Bakery waste (S3) demonstrated the highest bioethanol
production efficiency and profitability but faces challenges related to feedstock availability
and logistics. The optimized technical pathway of SCGs — Spent Coffee Grounds (S2) seems to
be not viable but a configuration which omits the step of ethanol production shows high
potential of sustainability. Potato Peels (PP) are not a viable option, but the potato industry
generates other, more significant substrates with much higher valorization potential. Mixed
feedstock scenarios (S8, S9, $10), including combinations of municipal waste such as bakery
waste, food waste, and SCGs, offer scalable and viable solutions for varying capacities. These
approaches allow stakeholders to explore feasible models tailored to specific operational
requirements and conditions. Less viable feedstocks, such as brewer’s spent grains, orange
peels, and agricultural residues, were found to be economically not feasible under the current
model. However, they could be valorised by processing these feedstocks directly through an

Anaerobic Digestion (AD) unit for the production of biomethane.
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In summary, this feasibility study highlights the most effective pathways for implementing
the LIFE CIRCforBIO biorefinery, offering strategic insights for investment, policy
development, and advancing the sustainable bioeconomy concept.

This feasibility study is evaluated also by Helleniq Energy, a big Greek oil refinery, which

recognizes scenario S1 (FW) as an important opportunity for future investment.
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