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CooCE Concept & Main Objectives 

Industrial sectors currently account for 20% of global CO2 emissions

CooCE targets to develop and
demonstrate a novel
biotechnological platform where
CO2 from biogas or exhaust gasses
is converted into:

• upgraded biofuels for flexible
on-site hybrid energy storage

• high market value platform
chemicals forming the building
blocks of various biopolymers
and bioproducts.



WP2 Biomethanation WP 3 Succinic acid production

WP4: PHA production
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SDGs 2016
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What to consider

Supply chain

Feedstock Transport & 
storage

Biorefinary Final products

Farmers, 
cooperatives,
aggregators

Carriers,
cooperatives,
aggregators

Investors Chemicals, 
biofuels, feed



Adapted social impact assessment to 
sLCA

(Diaz-Chavez, 2012)

(Diaz-Chavez, 2012)

Socio-economic and policy assessment



Key variables and sustainability indicators
Production and 
availability of 

feedstock

Biomass 
surplus

Willingness to 
shift cropping 

patterns

Role of 
panchayat in 

deciding 
cropping 
patterns

Employment

Limitation to 
employment 
opportunity

Openness in 
exploring and 
taking non-
agricultural 
activities

Working 
conditions in 

the 
competing 

industry

Willingness to 
work in bio-

refinery

Strength of 
labour union

Child labour 
issues; etc

Health, 
environment and 

food security

Health impacts 
due to working 
conditions in 
competing 
industries

Impacts on 
food security 

due to 
presence of a 
bio-refinery

Environmental, 
water related, 
land related 
stress in the 

area related to 
industrial 

activities; etc.

Rural 
development

Improvement 
in physical 

infrastructure 
due to 

industrializatio
n

Would bio-
refinery 
improve 

infrastructure

Research and 
development

Extent to which 
investments in 

R&D activities in 
clean/bioenergy 

is needed

Extent to which 
R&D activities 

have happened 
in 

clean/bioenergy

Other issues related 
to political, legal 
and economic 

barriers

Current barriers 
in terms of 

political and 
administrative 

hurdles in 
setting up of a 

new bio-refinery

Creation of 
new economic 
opportunities 
for the locals



Stakeholder assessment and engagement 
Workshop in Bologna with stakeholders EUBCE, June 2023   

Advantages  Challenges 
CooCE Concept   Concept/CCUS 

Addresses policy agendas for lowering emissions   Competing uses for renewable energy  
Carbon negative  Complex market for biogas producers 
CO2 as feedstock  Costly investment 
Circularity  Energy requirements 
Decentralised approach  Lack of funding mechanisms  
Diversified applications   Little known yet 
Favoured by net zero emissions mandates  Multitude of stakeholders 
Suitable across industries/sectors  Own CO2 emissions 
Potentially profitable  Potential shortage of CO2 
Revenue pathway for biogas producers  Public perception 
Techno-process  Scalability 
Biodigestion   Slow market expansion in EU 
Bioreaction  Techno-process 
Biomethane upgrade  Bacteria use/storage/platform purification 
Gases purification  Biogas transportation 
Integrated System  H2 production 
System easy to operate  Large-scale growth of microorganisms 
Product  Potential CO2 leakage 
Biogas from CO2 upgrade   Reactor configuration 
Chemicals platform  Product 
Diversified range of outputs  Quality standards for commercial use  
Fuels from CO2 with H2  Policy/Regulation 
High Purity bio-CH4   Lack of consistency in EU regulations  
Bioplastics (rising demand)  Lack of policies for CCUS/its bioproducts  

     

 



No Parameter Characteristics/ 
Criteria 

Assessment 
Level 

Supply chain 
stage 

Data type and 
source 

1 Trade of feedstock Incentives and barriers 
 

EU/National Feedstock 
 

Qualitative 
Quantitative 

2 Identification of 
stakeholders along the 
supply chain 

Associations 
Authorities/regulators 
Businesses 
CO2 emitters 
Investors 
Researchers  
Etc 

National 
Local 

All  Qualitative 

3 Policies and regulations International 
National 
Regional  
Local 

National  
International 

All  Qualitative 
Quantitative 

4 CO2 point source Availability of feedstock (CO2) Local  Feedstock Qualitative 
5 Land  

(N/A) 
• Availability in EU 
• Ownership and rights 

National   

6 Community participation Community acceptance of: 
• feedstocks, processes, 

products 
• other involvement 

National  
Local 

All Quantitative  
Qualitative 
 

7  Quality of life 
N/A  

Improvement of quality of life 
(longitudinal data needed) 

National  
Local 

N/A Quantitative 
 

8 Rural development and 
Infrastructure 

• Roads 
• Sanitation  
• Water 

National 
Local 

All Qualitative 
 

9 Job creation and wages • Labour conditions 
• Job creation 
• Wage regulations 

National 
Local  
 

All Qualitative 
Quantitative 
 

10 Gender equity Inclusion of women  National All  Qualitative 
Quantitative 

11 Labour conditions ILO conventions and human 
rights including: 
• Child labour  
• Right to organise 
• Forced labour 

National All  
 
 

Qualitative 
Quantitative 
 

12 Health and safety Compliance with health and 
safety regulations  

National 
Local 

All Qualitative 
Quantitative 

13 Competition with other 
sectors 

Competition and negative 
impacts on other industries and 
sectors  

National 
Local  

All  Qualitative 
Quantitative 
 

Source: Adapted from Diaz-Chavez (2014) Key: N/A= Not applicable 
 



Social Sustainability Assessment 

Methodological Approach (Composite)
Aims: Identify CooCe’s potential societal impacts and risks
Focus on CooCE Countries: Denmark, Italy, Greece, UK 
 Social Impact Assessment  (indicators) 
 Social Life Cyle Assessment (indicators)
 Mapping of stakeholders 
 Stakeholders’ workshop and online survey  
 Social Hotspot Database (indicators) 
 Policy review (documents)

Social Hotspot Index for Gas

CooCE Product System

Social Sustainability Assessment of CooCE:  Results for selected 
parameters (4 out of 11)

Key: M= Medium; H=High



Policy Assessment 
Assessment of EU and UK 
Policies relevant to CooCE
(general/and pathways)
Aims: identify enablers and barriers to the 
implementation of CooCE in
 the EU (Denmark, Italy, Greece) 
 the UK 
Method: 
 Description and critical review of policies
 recommendations for addressing challenges

Example of Assessment: Gas Directive (EU Directive 2024/1788)

Example of Challenges in Overarching EU Policy Instruments

Overall recommendations for policy issues
 Design policies specific for CCUS (feedstocks, techno-processes, products, bioproducts) 
 Improve existing regulatory frameworks relevant to elements of CCUS to account and 

recognise the contribution of captured carbon bioproducts to energy targets and the CE
 Provide funding and investment mechanisms for developing CCUS biotechnologies 



Integrated Sustainability Assessment 

Assessment of CooCE Pathways 

for
 Pathway 1: Biomethane

 Pathway 2: Biomethane & biosuccinic acid

 Pathway 3: PHAs/PHBs/ bioplastics 
Methodological Overview

 Integrated Approach: combines results from individual 
assessments and SWOT analysis

 Key Tool => Multi-Criteria Evaluation: ‘traffic light’ 
scoring system that identifies positive, neutral, or 
negative impacts based on selected indicators for each 
pathway; it enables structured comparisons of 
sustainability performance across pathways 

 Scope: ‘cradle-to-gate’ (lifecycle)

 Aim: identify the most sustainable pathways for 
implementing CooCE technologies and products

Traffic Light Scoring System

Observation: 

Outcomes do not 
necessarily imply that 
an impact or risk is 
inherently 
sustainable; rather it  
suggests that the 
identified pathway 
may be preferable to 
the alternatives

For example: 
• Electricity Source 

Reliance 
• Waste Generation 
• Health and Safety

Indicators that exhibit 
negative impacts 
across all three 
pathways; these will 
require  mitigation 
regardless of the 
pathway chosenISA Matrix highlights the potential of Pathways 1 and 2 

as sustainable options for CooCE implementation



Links to bioeconomy and circular economy

• Consider stakeholders along supply chains

• Enough data on biomass potential

• Origin/production of H2

• Financial issues for scaling upAssessment, uncertainty & subjectivity

• Mitigation and Monitoring

• Sustainable development main issues are related to public participation and 
engagement

• Consider other env management tools such as SEA



Strategic view for a renewal of the sector

(Diaz-Chavez, 2003, 2006)

Just transitions



Thank you!
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