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Introduction

Source: The World Is Flat: A Brief History of the Twenty-First Century (2005) Thomas L. Friedman

Introduction

• The ‘flat’ world, as a metaphor for ‘frictionless’ 
global collaboration and trade of the early 2000s.

• Agglomeration benefits and low transport costs 
have facilitated the creation of major industrial 
hubs.

Source: Day, Christopher James. "Why industrial location matters in a low carbon 
economy. "Structural Change and Economic Dynamics 63 (2022): 283292.
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Introduction

• The ‘flat’ world, as a metaphor for ‘frictionless’ 
global collaboration and trade of the early 2000s.

• Agglomeration benefits and low transport costs 
have facilitated the creation of major industrial 
hubs.

• Challenged by:
• Recent conflicts, revealing supply chain vulnerabilities 
• Megatrends of the energy transition: replacing centralized 

fossil-fuel systems with decentralized renewable energy 
supply

• The re-emergence of ‘distance’

• Driving a shift toward regionalization and economic 
resilience.
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Decentralized Resilience vs. Centralized Efficiency?

Risks of commoditized supply chains*:
• Longer supply chains could lead to higher impacts
• Come at the expense of unique regional characteristics
• Favor large utilities for cost-effectiveness, leading to re-

centralization 
• Reduce the role of local biomass producers to materials 

suppliers (wealth generation elsewhere)
• (Subsidy-based) supply chains that lack regional 

anchorage are vulnerable

Benefits of commoditized supply chains:
• Connect regionally available, diverse biomass with 

global markets
• Lower costs, provide supply security, and make large-

scale/complex biorefineries feasible
• Standardization of bio-based products makes them 

more accessible and affordable

Benefits of local supply chains:
• Improve resilience and sustainability, benefiting 

from ‘short’ supply chains
• Create local economic diversity created by small 

and medium-sized enterprises (SMEs) 
embedded in the region

Risks of local supply chains:
• A too-narrow regional focus may incentivize 

inefficient, low-value end-uses
• Excluded from higher economic and sustainability 

benefits through national or international markets
• Regional supply chains are often fragmented 

segments of larger value chains and remain tied to 
global commodity markets

*) Risks as described in McGovern, G., & Klenke, T. (2018). Towards a driver framework for regional bioenergy pathways. Journal of Cleaner Production, 185, 610-618. 
Focus of this presentation
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Objectives and case studies

Regionalization Commoditization 

Case study 3: 
Sugar depots 

(USA, INL)

Case study 4: 
Electrofuels and 

advanced 
biofuels 

(Sweden, RISE)

Case study 2: 
Ecosystem of 
innovation in 

the region 
(Germany, DBFZ)

Case study 1: 
Biogas 

Communities 
(Austria, IIASA)

Case study 5: 
H2 supply 

clusters and 
biofuels (North 
Sea region, UU)

• By analyzing the strengths and weaknesses of five different value chains.

• We aim to demonstrate that Regionalization and Commoditization are not competing 
alternatives but mutually reinforcing pillars of the energy transition.

Fully regional embedded supply and end-use vs imported supply and commoditized markets.

Link to Case 
Study Reports 
and synthesis.
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• Participation in Bioenergy Communities: In the Austrian 
biogas case study, producers move beyond simple supply by 
adopting shared governance and collective management 
models, which reduces individual financial risk while fostering 
ownership. 

• Integration with high-value regional clusters: The German 
BioZ project connects local farmers directly with regional 
chemical industries and research institutions, allowing them to 
create value-added in the region by providing specialized 
biogenic materials for niche markets like functional proteins 
and fine chemicals. 

• Decentralized value-adding depots: The U.S. Sugar Depot 
model establishes regional hubs near feedstock sources, 
allowing local producers to be part of an innovation center 
that stabilizes their revenue streams, keeps part of the added 
value within the rural economy, while standardizing 
inconsistent lignocellulosic feedstocks for global markets.

Elevate local biomass producers to value-added partners 
and owners of the supply chain
Risk: Reduce the role of local biomass producers to materials suppliers (wealth generation elsewhere)

Case study 1: 
Biogas 

Communities 
(Austria, IIASA)

Case study 2: 
Ecosystem of 

innovation in the 
region (Germany, 

DBFZ)

Case study 3: 
Sugar depots 

(USA, INL)
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• Regionally integrated value chains, such as the 
Biogas Communities (CS 1) and BioZ project (CS 2), 
foster economic resilience by creating self-sufficient 
loops that are less susceptible to global price 
fluctuations or supply chain disruptions. 

• The strategic integration and co-location of 
advanced biofuels and electrofuels (bioelectrofuels) 
could create a stronger regional anchorage. Hybrid 
production improves efficiency. Positioning these 
facilities near critical infrastructure, such as district 
heating systems, hydrogen supply networks, 
renewable electricity grids, or existing oil refineries, 
creates co-location benefits (CS 4, CS 5).  

Deeper regional integration secures the supply chain 
against market volatilities
Risk: (Subsidy-based) supply chains that lack regional anchorage are vulnerable.

Case study 1: 
Biogas 

Communities 
(Austria, IIASA)

Case study 2: 
Ecosystem of 
innovation in 

the region 
(Germany, DBFZ)

Case study 5: 
H2 supply 

clusters and 
biofuels (North 
Sea region, UU)

Case study 4: 
Electrofuels 

and advanced 
biofuels 

(Sweden, RISE)
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• All case studies confirm that regional integration and collaboration are key to 
economic and sustainable viability: 
• Commoditization is not the silver bullet. It offers essential scale and market access, but 

a singular focus on global efficiency and commoditization risks excluding interregional 
partners, potentially driving economic inequality and eroding regional identity.

• Pursuing regional autarky can lead to strategic isolation, cutting off beneficial 
international cooperation and broader market opportunities. Over-prioritizing self-
sufficiency may inadvertently incentivize low-value biomass end-uses, missing out on 
the higher sustainability benefits found in other regions.

• The best strategy often involves a hybrid approach of regionalization and 
commoditization, creating a network of interconnected supply chains that 
leverage local strengths while remaining integrated into the global market. 

• IEA Bioenergy Task 40 supports the deployment of viable, efficient, and 
profitable biobased value chains, as part of a sustainable energy system and 
circular economy: Both commoditization and regionalization of bioenergy 
supply chains are encouraged where they offer clear sustainability advantages.

Conclusions
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• Synthesis report: Regional integration and collaboration are key to 
the viability of bioenergy systems – A synthesis of five regional 
transition case studies

• Case study from the US: “The role of sugar depots in enabling 
regionalized supply with commoditized intermediates for commercial-
scale biorefineries in the US” in the annex of the Synthesis report

• Case study from Sweden: Cost-effective supply chain configurations 
for the production of bioelectro- and electrofuels- the case of Sweden

• Case study from the Netherlands: Renewable fuels from biomass and 
hydrogen in the North Sea Region

• Case study from Germany: coming soon in 2026
• Case study from Austria: coming soon in 2026

Available online: https://task40.ieabioenergy.com/regional-bioenergy-
markets-and-transitions-1-0-2-0/

Available publications
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