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• Address SWOT analyses (2019-21) elements when
sustainable biomass supply via bio-hubs compared to
the current alternative.

• The effect of expanding post-harvest facilities
business model to agrarian bio-hubs on farmers’
income and biomass supply to bioenergy, within
bioeconomy.

• To support evidence-based decision and policy
framing if transition of post-harvest facilities to agri
bio-hubs considered.

Aim(s) of research
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• …an intermediate place where farmers/growers can
deliver their by-products (such as straw, harvesting
residues, etc.) to be processed into some
commodities (e.g., dried wood, pellets, etc.) that
can yield higher quality and values along the supply
chain (Kulisic et al. 2019).

• Biohub concept can provide feedstock collection,
intermediate pretreatment and storage – can be a
promising tool to deal with the interface between
supply chains and markets they serve. It is best to
aim for a few commodity products, with well-defined
quality criteria (IEA Bioenergy, 2019).

A bio-hubs refers to…
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• Available at: 
https://task43.ieabioenergy.com/document-
category/task-43-publications/

• Dashboard available at: 
https://sunshinecoast.maps.arcgis.com/app
s/dashboards/f56d358e82b041bd81bd589ec9
fa1e45

IEA Bioenergy Task 43 activities on bio-
hubs (2019-2021)

Kulisic et al., 2019 Nasso et al., 2020

Ghaffariyan et al., 2021
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Strengths Weaknesses
Security of supply

Handle biomass from multiple sources

Flexible supply from a diverse set of feedstock for flexible 

demand/different types of end users

Availability of sustainable biomass

Good quality and quantity feedstocks

Highly skilled workforce

Provides economies of scale (potential to across multiple 

end markets for a range of end products

Established infrastructure and primary assets

Large investment needed

Infrastructure financing / limited access to capital in an 

uncertain environment (regulations, policies, access to 

fibre)

How to standardize products? (based on quality, usage,...)

Organization

Complex intergovernmental structures and priorities

Lack of market for bio-based products

Lack of accurate spatial inventory data

Indigenous relations 
Opportunities Threats
Improve certification schemes

Development of new market for farmers and forest owner

Value optimization

Underutilized feedstock

Entry points for non-traditional players

Emerging carbon markets create new demand/value for 

products from bio-hubs

Economises of scale allow access to new markets and 

attracts investments

Ability to leverage HQPs, infrastructure and markets from 

other sectors.

Large impact on all users in case of disaster or accidents

Too much market influence

Need to manage relationships with multiple raw 

biomass providers

Uncertainty

Past failures of bioeconomy projects leading to no or low 

investor confidence

Inability to launch national bioeconomy strategy

Traditional forest sector in decline

Increasing frequency and impact of natural disasters 

Investment

Organisation

Risk

Lack of (local) demand
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• Operational 1-2 months per year

• 10-11 months per year available:
• Roads

• Infrastructure (power, water, energy)

• Vehicles for works (e.g. forklift trucks, trailers, vans, lorries, 
tractor etc.)

• Truck scale

• Conveyor belts

• Tanks

• Instruments and knowledge for basic chemical analysis 

• Why would a post-harvest facility expand to a bio-hub?
• The overall average WTP a premium for sustainability is 29.5% (Li & Kallas, 

2021)

• Climate change increases farmers’ risk and uncertainty which handicaps 
bioeconomy investments (de Assis et al., 2017)

• Porter’s generic strategies (1980): cost minimization, differentiation and/or 
focus (narrow – wide)

Post-harvest facility linear business model
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Outline of market examples of post-
harvest facilities with commodities

Commodity 

market

Primary 

good

Post-harvest 

facility
Biomass Type of food Type of good

Price 

formation

Cereals Wheat Silo Straw
Staple, 

homogeneous
Inferior Global

Alcoholic 

beverages
Wine Winery

Seeds, skin, 

cake, stalks, 

pruning

Cultural, 

heterogeneous
Luxury

Regional 

to global

Fats & oils Olive oil Olive oil mill

Pits, cake, 

vegetative 

water, pruning

Staple/health, 

homogeneous*
Substitutional Regional 
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759.5 Mt* (2020)  = 211 nominal U.S. dollars per metric ton

Snapshot market relations

Primary good

(p)

Biomass

(pb = % p; pb< p)

Size of the primary 

good market

(US$ Billion)

CAGR 

(2021-2026)

Wheat (grain) Straw: x % p 160* 4.1 %

Wine
Seeds : stalks : pomace : pruning

0.2 : 5 : 20 : 94 % p
685.99 4.28%

Olive oil

Pits : cake : vegetative water : 

pruning

Y : Z : W : Q % p

1.1 3.06%
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Wine - winery example

Fine 
chemicals, 
fragrances, 

flowers

Food and 
beverages

Functional molecules, 
fermented products, 

fibres, composites

Liquid biofuels for 
transport

Electricity and heat

Biomass either as solid or gaseous fuel

Biomass  

volume
Added 
value

Energy

Chemicals and 
pharmaceuticals

Diet

Health, 
beauty

Raw 
material

By value
Wine:seeds:stalks:pomace:pruning =

1 : 0 : 0.03 : 0.3 : 0.03 

By volume
Wine:seeds:stalks:pomace: pruning =

1 : 0.0015 : 0.05 : 0.2 : 0.9

685.99 US Billion
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Wine - winery example

Fine 
chemicals

, 
fragrance
s, flowersFood and 
beverages

Functional 
molecules, 

fermented products, 
fibres, composites
Liquid biofuels for 

transport

Electricity and heat

Biomass either as solid or gaseous fuel

Biomass  

volume
Added 
value

By value
Wine:seeds:stalks:pomace:pruning =

1 : 0 : 0.03 : 0.3 : 0.03 

By volume
Wine:seeds:stalks:pomace =

1 : 0.0015 : 0.05 : 0.2 : 0.9

capacity

10 units/l

1 unit/l

1.5 unit/kg

0.5 units/kg

0.1 unit/kg

0.03 unit/kg

685.99 US Billion
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What is the suitable circular business
model for a post-harvest facility?

Food 
and 

bevera
ges

fibres, 
composite

s

Liquid 
biofuels for 
transport

Electricity and 
heatBiomass either as 

solid or gaseous fuelBiomass  

Fine 
chemicals

, 
fragrance
s, flowers
Food and 
beverages

Functional molecules, 
fermented products, 

fibres, composites

Liquid biofuels for transport

Electricity and heat

Biomass either as solid or gaseous fuel

Biomass  

Wheat - silo
160 US Billion
1 primary product = 250 €/t
1 biomass for agro – pellets = 45-60% p

Wine - winery
686 US Billion
1 primary product = 8500 €/t 
1 biomass for agro – pellets =  3% p
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Circular business models archetypes 
(Geissdoerfer et al., 2020)
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• Existence of agri-bio-hubs is beneficial for farmers, post-harvest facilities and 

bioeconomy development as it allows income diversification. 

• Agri-hubs managers are motivated to pursue cascading use of biomass

• Pursuing cascading use of biomass would expand the collection area for biomass

• Primary product production costs carries a proportion of biomass costs as well as 

the bundle – cost sharing platform – cost minimization.  

• Bio-hubs are attractive to smaller market players too which biomass was not 

deployed so far

• To reach the upper parts of the bioeconomy pyramid, one has to have not only 

critical quantity of biomass but also capacity to pursue the expansion: 

• Support in designing regional agri bio-hub transitions

• Forming strategic partnerships

• Introducing innovation intermediaries 

• Deployment of local bioeconomies

• Bioenergy is the least risk investment option along the pyramid to achieve the 

circularity: transitioning post-harvest facilities to agrarian bio-hubs will likely 

stabilize and expand biomass supply for bioenergy, within bioeconomy.

Conclusions to guide the policy makers
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