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BACKGROUND RESEARCH QUESTIONS OUTCOMES

Innovations play a central role in economic 1. What are the drivers of sustainable The study shows that innovations take place
growth and can make a decisive innovations? at different levels of value chains that
contribution to the transition to a 2 How are innovations linked to complement each other. As a conceptual

contribution, a distinction is made between
primary and secondary innovations. Four
primary types of innovation are at the core
of bioeconomic activities and are
fundamental to transformation pathways.
Secondary innovations complement
primary innovations and can thus make the
bioeconomy more sustainable overall. This
can also mitigate potential conflicts of

sustainable bioeconomy. However,

different types of innovations can lead to

different sustainable outcomes. Moreover, 3
sustainable innovations take place in

complex value chains and both can

influence each other, so they should be

analyzed together. Yet, there is so far little

empirical research to examine the role that

different types of sustainable innovations

different features of the value
chains?

Which types of sustainable
innovations play which role in
different value chains?

RQ 2) VC features:
Governance, structure,
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Push & pull, environmental

regulations, etc.
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play in different value chains. This case i Innovation ASE— Vﬂ'”edﬁh[%!ﬂ interest, e.g. between food and energy use,
. . R I . . .
study of eleven companies in Argentina | hees b R and diminish negative environmental

aims to analyze this relationship by
combining new bioeconomic innovation

Impacts.
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and value chain typologies. Argentina piomass use 1 ewproduc
: Better quality
represe nts an interesti ng case because the Figure 1. Conceptual framework (zdiB;Z:I’)e' ;;;aa‘i':'l‘j::' and high-volume | I: Fuel substitution :IBEynz:gjlrJ:;chon

IV: Zero deforestation

I: By-products

IV: Biogas, fertilizer from
residues

I: Energy from residues
[ll. New varieties

IV: Feed, fertilizer from
residues

nioeconomy there includes value chains
nased on large biomass as well as
niotechnological companies and alternative
ocal bioeconomic initiatives.

3 Biofuel (ethanol) 1: Traditional and high-volume |: Fuel substitution

biomass use

4 Rum & Sugar IV: New sustainable products

2: Integration of biomass
production and processing and
adoption of circular principles

5 Rendering 3: Transformation of biomass IV: Use of slaughterhouse II: Conversion efficiency
residues into products with waste IV: Biodigestor
value-added

6 Food 3: Transformation of biomass IV: Use of by-products [I: Conversion efficiency

(Rice flour) residues into products with (broken rice)

IVI ET H O DS value-added

7 Tannin 4: Feedstocks and advanced l1l: New bio-products for I: Energy from wood

technologies for high-value industrial use residues
. . . . products IV: Reforestation
TO C h ald Cte rize t h einn Ovat 10N p rocess iIn 8 Feed 5: Low-volume, high-value I1I: Bio-nutrition for livestock | —

these companies, we combine the
typologies developed by Mac Clay and
Sellare (2025) of bioeconomic value chain

biomass

9 Seed traits

6: Biomass-free biotechnologies
and high-tech solutions for
biomass production

ll: Gene editing for plant
breeding

10 Bio-
pharmaceutics

6: Biomass-free biotechnologies
and high-tech solutions for
biomass production

[I: Biosimilars for cancer
treatment

11 Agricultural
devices

6: Biomass-free biotechnologies
and high-tech solutions for
biomass production

ll: Precision agriculture

(VC) models with the typology of
sustainable innovations (IT) in the
bioeconomy, developed by Broring et al.
(2020), see Table 1.
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Table 1: Value Chain Models and Innovation Types in the Bioeconomy Figure 2: Different Cases of VC Models and IT
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