Lonyoplc

Collana di Scienze politiche e sociali



1251

Luigi Piper, Daniele Arduini

BUSINESS MODEL AND
SUSTAINABILITY-LED INNOVATIONS

A case study on the Integrated Multitrophic Aquaculture

TANGRAM
EDIZIONI SCIENTIFICHE
AN T-\T0



Luigi Piper, Daniele Arduini

Business Model and Sustainability-Led Innovations
Copyright © 2025 Tangram Edizioni Scientifiche
via dei Casai, 6 — 38123 Trento

www.edizioni-tangram.it — info@edizioni-tangram.it

Seconda edizione: giugno 2025 - Printed in Italy
ISBN: 978-88-6458-282-5

In copertina: Sabella spallanzanii (Gmelin 1805).
Foto realizzata nell’'ambito del progetto Remedia (Unisalento)

Isegoria — Collana di Scienze politiche e sociali - NIC 25
Direzione: Mariano Longo, Gianpasquale Preite

Comitato scientifico editoriale

Alexandru Avram, Universitatea de Vest din Timisoara, Romania
Marco Benvenuto, Universita del Salento, Italia

Giuseppe Cascione, Universita degli Studi di Bari “Aldo Moro”, Italia
Jorge Douglas Price, Universidad Nacional Comahue, Argentina
Alfredo Ferrara, Universita degli Studi di Bari “Aldo Moro”, Italia
Giuseppe Gioffredi, Universita del Salento, Italia

Gema Gonzalez Ferrera, Universidad de Cédiz, Espana

Donato A. Limone, gia professore ordinario, Unitelma “La Sapienza”, Italia
Mariano Longo, Universita del Salento, Italia

M. del Milagro Martin Lépez, University of Seville, Spain

Carlos Padrés Reig, Universidad Autonoma de Barcelona, Espana
Stefano Petrucciani, Universitd “La Sapienza” Roma, Italia

Luigi Piper, Universita del Salento, Italia

Fabio Pollice, Universita del Salento, Italia

Gianpasquale Preite, Universita del Salento, Italia

Salvatore Rizzello, Universita del Salento, Italia

Maria Lucia Tarantino, Universita del Salento, Italia

Pierre Teisserenc, Université Paris XXIII, France

Antonio Tucci, Universita degli Studi di Salerno, Italia

Ughetta Vergari, Universita del Salento, Italia

Marta Vignola, Universita del Salento, Italia

Carmine Viola, Universit4 del Salento, Italia

Comitato di redazione: Luca Antonazzo, Anna Di Bello, Roberto Franco Greco,
Michela Trinchese, Riccardo Zappatore, Matteo Zaterini (Responsabile)

Letichetta FSC® garantisce che il materiale utilizzato per questo volume

proviene da fonti gestite in manicra responsabile e da altre fonti controllate




Collana peer review sottoposta a valutazione scientifica.
Il regolamento e la programmazione editoriale sono pubblicati sul sito dell’editore, all’indi-
rizzo www.edizioni—tangram.it/isegoria

Pertinenza disciplinare e settori ERC (European Research Council):
La Collana pubblica opere pertinenti ai Settori ERC SH: Social Sciences and Humanities:

SHI Individuals, Markets and Organisations

Economics, finance, management

SHI1_3 Development economics political economics

SH1_9 Behavioural economics; experimental economics; neuro-economics
SHI1_11 Innovation, research & development, entrepreneurship

SH1_12 Management; operations management, international management
SH1_13 Human resource management; organisational behaviour

SH1_14 Strategy, operation research

SH1_15 Marketing, consumer behaviour

SH2 Institutions, Governance and Legal Systems

Political science, international relations, law

SH2_1 Political systems, governance

SH2_2 Democratisation and social movements

SH2_3 Conflict resolution, war, peace building

SH2_4 Legal studies, comparative law, law and economics
SH2_5 Constitutions, human rights, international law
SH2_6 International relations, global and transnational governance
SH2_7 Humanitarian assistance and development
SH2_8 Political and legal philosophy

SH2_9 Digital approaches to political science and law

SH3 The Social World and Its Interactions

Sociology, social psychology, education sciences, communication studies
SH3_1 Social structure, social mobility, social innovation
SH3_2 Inequalities, discrimination, prejudice

SH3_3 Aggression and violence, antisocial behaviour, crime
SH3_4 Social integration, exclusion, prosocial behaviour
SH3_5 Social attitudes and beliefs

SH3_6 Social influence; power and group behaviour

SH3_7 Social policies, welfare, work and employment
SH3_10 Communication and information, networks, media
SH3_11 Digital social research

SH3_12 Social studies of science and technology

This work was funded by the European Climate, Infrastructure and Environment Executive
Agency - European Commission — RemediaLife Action A2 - Project LIFE16 ENV/IT/000343.



. INTRODUCTION

Luigi Piper, Daniele Arduini

. SUSTAINABILTY LED-INNOVATIONS
Luigi Piper, Maria Irene Prete, Federico Mertoli

2.1. Framework for Sustainability-Led Innovations in Business Models

2.2. The implementation of sustainability-led innovations in the phase
of Systems building

2.3. Building blocks for the implementation of sustainability-led
innovations

2.4. Factors influencing the implementation of sustainability-led
innovations

. THE INTEGRATED MULTI-TROPHIC AQUACULTURE (IMTA)
Daniele Arduini, Adriana Giangrande

3.1. Introduction

3.2. Characteristics of Integrated Multi-Trophic Aquaculture (IMTA)
3.3. Advantages of IMTA systems

3.4. Present and future challenges of IMTA systems in Europe

. THE INNOVATIVE IMTA SYSTEM IN THE MAR GRANDE
OF TARANTO — CASE STUDY

Adriana Giangrande, Caterina Longo, Loredana Stabili,

Daniele Arduini, Roberta Trani

4.1. Introduction

4.2. Description of the innovative IMTA system located in the Gulf
of Taranto, Iraly

4.3. Cultivation and production of the extractive species
under the innovative IMTA system

4.4. Ecological benefits

4.5. Potential applications and market outcomes of the extractive
species

4.6. Conclusions

. APPLICATION OF SUSTAINABILITY-LED INNOVATIONS
TO AN INNOVATIVE IMTA SYSTEM
Luigi Piper, Daniele Avduini

5.1. Application of sustainability-led innovations to an innovative
IMTA system

5.2. Natural capital: ornamental polychaetes farming

5.3. Built or manufactured capital: cultivation of polychaetes under
the IMTA system

13

19

19

24

25

31

39

39
40
43
47

51

51

52

56
62

63
64

67

67
67

68



5.4. Human capital: the need for a sustainability-led change
in the aquarium sector 69
5.5. Socio-cultural capital 70

. WHAT’S NEXT FOR SUSTAINABILITY-LED INNOVATION

IN IMTA? 75

Luigi Piper, Daniele Arduini, Federico Mertoli

6.1. Implications for the marine aquaculture sector 75

6.2. Limitations and future perspectives 77
. CONCLUSIONS 79

Daniele Arduini, Luigi Piper

REFERENCES 81

AUTHORS 105



to Adriana Giangrande,

who has given the sea and research her passion,
brilliance, and a lifetime of dedication.

May she continue to explore, discover, and guide those
who, thanks to her, have learned to see beyond.



TAY,

BUSINESS MODEL AND
SUSTAINABILITY-LED INNOVATIONS

A case study on the Integrated Multitrophic Aquaculture



Chapter 1
INTRODUCTION

Luigi Piper, Daniele Arduini

The growing interest for aquariums and color ornamental fish repre-
sents a part of consumers’ luxury and green lifestyle but it risks be-
ing an unsustainable choice for the marine environment, mainly due
to the damage caused to the coral reef ecosystem. This harm could or,
better, should be remedied with the implementation of sustainable in-
novations in the sector.

Actually, it is forecasted that the global reef aquarium market will
grow from USD 5.05 billion in 2024 to USD 5.5 billion in 2025, reg-
istering a compound annual growth rate (CAGR) of 8.9%. Further-
more, it is expected to reach USD 7.52 billion by 2029, maintaining
a CAGR of 8.2% during the forecast period (The Business Research
Company, 2025), while the global ornamental fish market was valued
at USD 6.7 billion in 2024, it is projected to reach USD 12 billion by
2033, growing at a CAGR of 6.78% during the forecast period (IM-
ARC Group, 2025).

The trade is to some extent controversial, and it is deemed to be one
of the contributors to the demise of coral reef ecosystems (Newton ez
al., 2007). First, damages are mainly related to the employment of in-
correct and destructive collection techniques (e.g., use of chemicals,
hammers, crowbars) leading to a direct habitat loss. In fact, ornamen-
tal species supplying the USA and EU markets are mostly collected
on coral reefs and imported from the Coral Triangle region, especial-
ly from Indonesia and the Philippines (Rhyne ez al., 2012; Watson ez
al.,2023). Second, selective removal of target species (¢.g:, based on sex
and life stage) can compromise the reproductive capability of the spe-
cies or stress non-target species impairing the coral reef ecosystem bal-
ance (Hamilton & Matawai, 2006). Third, the total volume, taxonom-
ic and geographic origin of the live specimens used in marine aquaria
are not fully known (Biondo & Calado, 2021). The aquarium indus-
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try deals in a variety of invertebrates in addition to fish (Olivotto ez 4L,
2011), many of which are sessile species, such as polychactes from the
Sabellidae and Serpulidae families, also known as fan worms and coco
worms, respectively (Murray ez al., 2012; 2013).

Many countries have employed several management plans to moni-
tor the coral wildlife trade and protect reef ecosystems both at inter-
national and regional level (Ezekiel, 2018). Globally, the Convention
on International Trade in Endangered Species of Wild Fauna and Flo-
ra (CITES) has the aim to protect several types of fishes, hard/soft cor-
als and giant clams threatened with extinction but, it is unknown if
the majority of aquarium species are vulnerable to exploitation, thus
resulting as an inappropriate tool for the protection of certain spe-
cies. In addition, coral reefs under climate changes are facing recurrent
mass bleaching and mortality events (Hughes ez al., 2017; Sully e al.,
2019). The impoverishment of coral reefs has prompted restrictive leg-
islation and use of innovative methods, such as aquaculture, to reduce
the trade’s dependence on wild collection through sustainable farm-
ing methods of livestock (Rinkevich, 2021). However, notwithstand-
ing active coral reef restoration is a growing practice is not enough at
preventing a decline in coral coverage in the next several hundred years
(DeFilippo et al., 2022).

A top priority for reducing the negative consequences of wild col-
lecting for aquarium species could be the activity of rearing organisms
and, specifically, aquaculture of ornamental species (Calado ez al.,
2017). Up to now sabellids, especially belonging to the genus Sabel-
lastarte, collected in tropical areas, were imported as a byproduct to-
gether with fish. However, there is still no reliable data on the amount
of ornamental polychactes collected every year from coral reefs, as well
as studies especially focused on the ornamental polychaete market.
Moreover, the farming of polychaetes can be coupled with bioremedi-
ation activities. This method has been experimented in the “REME-
DIA Life” (Remediation of Marine Environment and Development of
Innovative Aquaculture) European project, in which an innovative In-
tegrated Multi-Trophic Aquaculture (IMTA) system has used a new
set of filter-feeding organisms, polychactes, sponges and algae char-
acterized by a high bioremediation performance (Giangrande ez /.,
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2020). From a biological perspective, IMTAs are polyculture systems
that can combine fish farming with the cultivation of suspension spe-
cies as organic extractive species and algae as inorganic extractive spe-
cies. The goal of IMTA is to create a balanced system for environmen-
tal and economic sustainability (Barrington ez a/.,2009; Chopin ez 4/.,
2012). The main outcome of this approach is that polychactes can be
used as fish feed, fishing baits and ornamental organisms in the marine
aquarium. In such a system, the waste coming from fish production
can be converted into valuable by-products promoting circular econo-
my and providing dual benefits: on the one side, reducing the environ-
mental impacts of farm waste and, on the other, increasing profits and
decreasing economic risks through product diversification (Barring-
ton et al., 2009). However, current integrated strategies primarily con-
centrate on species with a known target market, like edible filter feed-
ers. Therefore, research on other powerful extractive organisms with
valuable biomass is preferred, such as filter-feeding polychaetes, whose
biomass can have a variety of applications. From a managerial perspec-
tive, polychaetes deriving from the IMTA system — a biomass with any
economic value — have the potential to become a competitive newcom-
er in the market of the marine aquarium.

The present book has the aim to propose a business model based on
an innovative IMTA system in the marine aquarium sector which can
be considered a form of sustainability-led innovation—that is, an inno-
vation approach where environmental, social, and economic goals are
integrated into the core business strategy, with sustainability acting as
a driver for solutions that create shared value for ecosystems, commu-
nities, and markets (Bocken ez 4/., 2014; Seebode ez 4l., 2012). How-
ever, since the variables that determine successful economics strategies
are not defined in the literature, the following research questions are

proposed:

RQI: Which actors, factors, and strategies are required
to implement sustainability-led innovations?

RQ2: How can these actors, factors, and strategies be combined in a
framework that can aid in implementing a sustainable business model?

15



Through a combination of methodological approaches and theoretical
perspectives, this book develops a framework for understanding and
implementing sustainability-led innovations (Figure 1) within the ma-
rine aquaculture sector. The work unfolds progressively, following a
coherent sequence that integrates conceptual elaboration and empiri-
cal application. Firstly, a thorough review of the literature on sustain-
ability-led innovation was undertaken, which enabled the identifica-
tion of the main conceptual building blocks that support the emer-
gence of radical and systemic innovation pathways. This phase laid the
foundation for understanding how environmental, economic, and so-
cial goals can be integrated into innovation processes that go beyond
compliance or efficiency improvements, aiming instead at the recon-
figuration of business models and value creation mechanisms. Second-
ly, these building blocks were further examined to understand how
they operate in practice. Attention was given to the underlying forms
of capital-natural, built, human, and socio-cultural-and to the condi-
tions that allow their interaction in supporting the transition toward
systems-oriented innovations. This reflection led to the construction
of a conceptual framework that links resources, capabilities, and in-
stitutional dynamics with the potential for sustainability transfor-
mation. Thirdly, the framework was applied to a real-world context
through an in-depth case study of an Integrated Multi-Trophic Aqua-
culture (IMTA) system. This empirical exploration made it possible to
observe how sustainability-led innovations take shape in practice, re-
vealing the ecological synergies, circular economy principles, and mar-
ket opportunities that arise when production systems are reimagined
through an integrated and regenerative logic. Fourthly, the insights de-
rived from this case allowed for the identification of the specific ele-
ments that characterize a sustainability-oriented business model in the
aquaculture sector.

Fifthly, the insights gained from the case study were used to delin-
cate the core components of a sustainability-oriented business mod-
el tailored to the IMTA approach. This model emphasizes the strate-
gic role of novel extractive species, the integration of ecosystem servic-
es into value creation processes, and the potential for diversifying out-
puts and markets. It also considers the organizational and manageri-
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al adaptations needed to embed sustainability within production sys-
tems.

Sixthly, the broader implications of implementing such innovations
were examined, focusing on the structural barriers and enabling con-
ditions that affect their diffusion. Key issues include regulatory com-
plexity, limited stakeholder engagement, and the need for supportive
policy and financial instruments. At the same time, the analysis high-
lights opportunities linked to institutional coordination, market in-
centives, and the valorization of ecosystem services.

Finally, the book concludes by synthesizing the main theoretical and
empirical contributions, reflecting on the transformative potential of
sustainability-led innovations in aquaculture. It outlines future direc-
tions for research and practice, stressing the importance of integrat-
ed, adaptive, and systemic approaches to support resilient and inclu-
sive marine production models.

Local =-----mmmmmm e > Global

—>| Organizational transformation] —> | Systems building

Figure 1: Conceptual framework of sustainability-led innovation

[Operational optimization
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Chapter 2
SUSTAINABILTY LED-INNOVATIONS )

Luigi Piper, Maria Irene Prete, Federico Mertoli

2.1. FRAMEWORK FOR SUSTAINABILITY-LED INNOVATIONS
IN BUSINESS MODELS

Sustainable innovations can be considered a subcategory of radically
new or systemic innovations (Boons ez a/., 2013). According to their
perceived degree of novelty, there is a distinction between incremental
(do better) and radical (do different) innovations. An incremental in-
novation can be defined as an extension of current knowledge by pro-
posing refinements or improvements of well-known offers that devel-
op in significant increased value for customers (Banbury & Mitchell,
1995). A radical innovation defines a discontinuity within the indus-
try and advances by an order of magnitude the technological state-of-
art which characterizes an industry (Chandy & Tellis, 2000). This dis-
tinction could take place in different ways, specifically, as product or
service innovation — modifications in the things (products/services)
that a company offers; process innovation — changes in the ways in
which they are generated and delivered; position innovation — modi-
fications in the context in which the products/services are launched;
and, finally, paradigm innovation — changes in the underlying mental
models that frame what the organization does.

Among the various trajectories of innovation, sustainability-led in-
novation can be defined as a process of developing and implementing
innovations that explicitly aim to generate environmental, social, and
economic value in an integrated and balanced manner (Bocken ez 4/.,
2014; Seebode ez al., 2012). It represents a distinctive and increasing-
ly relevant approach, characterized by the integration of sustainabili-
ty objectives into the innovation process. Rather than being treated as
a constraint, sustainability has increasingly been positioned as a core
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strategic driver capable of reshaping not only products and services,
but also the organizational purpose and role within society (Boons ez
al.,2013). This shift reflects a transition from short-term efficiency log-
ics toward long-term value creation for a wide range of stakeholders,
including the natural environment and local communities (Bocken ez
al., 2014; Cortez et al., 2022).

Sustainability-led innovation may take the form of incremental im-
provements—such as reducing emissions, optimizing resource use,
or improving energy efficiency—or of more radical transformations,
such as the adoption of circular economy principles or the reconfig-
uration of socio-technical systems (Boons ez 4/., 2013; Bocken ez al.,
2014). These trajectories often unfold gradually: companies may be-
gin by pursuing compliance and efficiency goals, but as sustainabili-
ty becomes more embedded in their strategies, they increasingly move
toward business model transformation and, in more advanced cases,
toward systemic change involving partnerships and collective action
(Seebode ez al., 2012).

Recent contributions further emphasize this systemic orientation.
Mora Cortez et al. (2022) show how sustainability-led innovation can
serve as a powerful mechanism for revitalizing entire business ecosys-
tems, especially in contexts where legitimacy and trust have been eroded.
In such settings, sustainability becomes not only a guiding objective but
also a shared narrative through which firms, institutions, and commu-
nities collectively redefine their roles and co-create new forms of value.

According to Massa ¢z al. (2017), a business model is the design of an
organization and how that organization functions in order to achieve
its goals, such as profitability, growth, and social impact. Specifically,
a sustainable business model (SBM) incorporates “a triple bottom line
approach and considers a wide range of stakeholder interests, includ-
ing environment and society” (Bocken ez al., 2014, p.42). In this per-
spective, a framework for sustainability-led innovations designs a busi-
ness model based on the three interconnected elements: economic, en-
vironmental, and social. Specifically, such a sustainable business model
allows companies: 1) to generate important economic value and high
financial performance; 2) to be aware of the consequences of specific
actions on the natural environment; and 3) feel a concern of social ne-

20



cessities about people’ and communities’ health, well-being, education,
and employment.

Companies and business models characterized by sustainability-led
innovations could experience three different stages. In Stage 1, Opera-
tional optimization, organizations continue to produce the same prod-
ucts or services but start to reduce harmful emissions or environmen-
tal pollution by introducing incremental innovations. In Stage 2, Or-
gam’zatz’omz[ tmmformation, companies renovate or change their tradi-
tional line of production by launching radical innovations. In Stage 3,
Systems building, organizations initiate the creation of an interlinked
ecosystem among new business partners and operate as part of a new
entity directed to improve life and health in a better society (Network
for Business Sustainability, 2012).

2.1.1. Operational optimization

Operational optimization, defined as the “compliance with regulations
or optimized performance through increased efficiency” (Network for
Business Sustainability, 2012, p. 8), characterizes a stage in which the
company acts as an optimizer. Companies are focused on “doing the
same things better” or “to do less harm”. They do not essentially modi-
fy their business model, but they are able to decidedly decrease their en-
vironmental and social damage. By means of incremental innovations,
organizations use new technologies and internal resources to deal with
a specific problem at a time with the purpose to obtain company-cen-
tric innovations, characterized by a reduction of costs or maximization
of profits. Some examples of this stage of sustainability-led innovations
are the use of reduced packaging, pollution controls, energy-efficient
lighting, use of renewable energy, and reduced paper consumption.

2.1.2. Organizational transformation

Organizational transformation, described as “the creation of disrup-
tive new products and services by viewing sustainability as a market
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opportunity” (Network for Business Sustainability, 2012, p. 9) typi-
fies a phase in which the organization acts as a managerial transformer.
Firms are directed to “doing good by doing new things” and, therefore,
have the purpose to enter new markets by introducing innovative and
sustainable products and services or to use new and environmental-
ly-friendly business models. By using radical innovations, they focus on
generating value by technological and sociotechnical improvements de-
signed to benefit individuals by enhancing their quality of life, reduc-
ing poverty or the consumption of natural resources. Organizational
transformers are still focused on their internal assets and value chains;
however, they cooperate directly with external stakeholders and collab-
orators. Some examples of this stage of sustainability-led innovations
include disruptive new products that modify consumption behaviors
or help people, replacing products with services, replacing physical ser-
vices with electronic services, and services with social benefits.

2.1.3. Systems building

Systems building, outlined as “the intimate, interdependent collabora-
tions between many disparate organizations that create positive impacts
on people and the planet” (Network for Business Sustainability, 2012, p.
10) describes a stage in which the firm acts as a creator of a new system.
Companies realize that a “societal change” and a profound modification
in mentality are needed to find coevolving and sustainable solutions in
which they are “doing good by doing new things with others”. Therefore,
they necessitate to go beyond the limits of a single organization and to
embrace an original economic paradigm in which each unit jointly coop-
erates and interacts to develop a sustainable collective system (Table 1).
Some examples of this phase of sustainability-led innovations com-
prise industrial symbiosis, the process by which discards or by-prod-
ucts of a company or productive process turn into another’s necessary
resources. Many different organizations collaborate to develop to a
“circular economy” where one’s organization discarded resources be-
comes and to a “performance economy”. Performance economy focus-
es on solutions rather than on products, and is based on sufficiency,
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that is not on the simple reuse of discards obtained during the produc-
tion process but also on waste prevention (Stahel, 2016).

Table 1: A framework for sustainability-led innovations in the phases of Ope-

rational optimization, Organizational transformation, and Systems building.

Phase Operational Organizational Systems
optimization transformation building
Collaboration be-
Observance of reg-
. . . tween firms and
ulations or op- Creation of dis- L
o . institutions to
o timized perfor- ruptive and sus-
Description : create net pos-
mance through tainable prod- N
. ) itive impact on
improved ef- ucts/services ;
: the environ-
ficiency .
ment and society
Unconven-
tional econom-
Use of new tech- . .
nologies and in ic paradigms
8 New business Sustainable busi-
ternal resourc- .
models designed | ness models
. es to reduce harm .
Properties to launch sustain-
. able products in Creation of sus-
Reduction of . .
.. different markets | tainable systems
cOsts or maximi- -
) beyond the limits
zation of profits . .
of asingle firm in
dissimilar sectors
New products or .
'p Industri-
services that mod- .
. ) al symbiosis
Pollution controls, | ify consump-
Examples renewable energy, | tion behaviors .
> Circular econ-
reduced packaging
. omy-based
Replacing prod- .
. . companies
ucts with services
. Realization of net
. Reduction of en- . L
Innovation . Creation of positive impact
vironmental and .
outcome . shared values on society and
social harm .
the environment
Company-cen-
tric innovations Sociotechnical
. External and
. and technologi-
Innovations’ re- . . . cross-sectoral col-
s . Incremental in- cal innovations . .
lationship to . laborations di-
novations ob- .
the company . . . o rected to soci-
tained without Disruptive in-
. ! etal change
change of the busi- | novations
ness models
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2.2. THE IMPLEMENTATION OF SUSTAINABILITY-LED INNO-
VATIONS IN THE PHASE OF SYSTEMS BUILDING

To consider a sustainable-led innovation in the phase of Systems build-
ing it is possible to take an ecosystem services perspective. Ecosystem
services (ES) — sometimes called “environmental services” or “ecolog-
ical services”™ can be defined as the ecological characteristics, func-
tions, or processes that directly or indirectly promote people’s wellbe-
ing: they represent the benefits that individuals obtain from operating
ecosystems (Piper ez al., 2021).

The ecosystems that offer the services characterize the natural cap-
ital, which outlines a stock that generates a flow of services over time
(Costanza & Daly, 1992).

Natural capital includes the necessary natural resources endowments
(for example, raw materials) ecosystem structure, functions, processes,
and biodiversity.

Sustainable-led innovations in the phase of Systems building re-
quire that natural capital interrelates with built or manufactured
capital, human capital, and socio-cultural capital (Costanza ez 4l
2018).

Built or manufactured capital encompasses the fixed assets — mate-
rial objects, systems, infrastructure, and processes - which contribute
to the production process.

Human capital includes the management of human resources. Fi-
nally, socio-cultural capital includes the resources and assets that are
achieved by being a part of a network of social relationships and that
foster social mobility beyond economic wealth.

For sustainable-led innovations the transition to the stage of Sys-
tems building is not always assumed as it entails several different fac-
tors.

Starting from these forms of capital it is possible to identify the
building blocks and the conditioning factors that need to be analyz-
ed when formulating and evaluating strategies to enter in the phase of
Systems building for sustainable-led innovations (Table 2).

24



Lonyoplo

Collana di Politica, Economia e Diritto

1. M.Mancarella (ed.), Profili negoziali e organizzativi dell amministrazione digitale
2. A.Mancarella, Evoluzionismo, darwinismo e marxismo

3. U. Vergari, Governare la vita tra biopotere e biopolitica

4. M. Mancarella (ed.), efustice amministrativa in Europa

5. G. Preite, Welfare State. Storie, Politiche, Istituzioni

6. G. Gioftredi, Globalizzazione, nuove guerre e diritto internazionale

7. F. Saponaro, Scambio di informazioni fiscali nell’Unione Europea

8. M. Mazzotta (ed.), Lo stato del benessere nella societa della conoscenza

9. M. Mancarella, eVoting e nuove dimensioni della democrazia

10. A. Mancarella (ed.), Filosofia e Politica. Scritti in memoria di Laura Lippolis
11. G. Preite, Politica e biometria. Nuove prospettive filosofiche delle scienze sociali

12. M. Giannotta, Diritti fondamentali e nuovi diritti nelle democrazie dell’Est eu-
ropeo

13. M. de Cillis, Diritto, Economia e Bioetica ambientale nel rapporto con le gener-
azioni future

14. M. Mancarella, Lineamenti di informatica giuridica

15. M. Mazzotta, G. Spatafora, Fiducia Valore Networking

16. C. Punzi, La memoria ostinata

17. G. Preite, Politica dell’emergenza

18. M.L. Tarantino, La Ragion di Stato tra Cinque e Seicento in Italia
19. M. Mancarella, Informatica ginridica per le imprese

20. E. Bevilacqua, V. Cremonesini, C. Punzi, M. Vignola (eds.), Michel Foucault.
Teorie, convergenze, pmtifbe

21. M. Mancarella (a cura di), Lineamenti di informatica ginridica

22. G. Preite, M.L. Tarantino, U. Vergari (eds.), Filosofta, politica, scienza. Scritti in
memoria di Angelo Mancarella

23. M. Trinchese, Clima, migrazioni e diritti umani

24. C. Viola, M. Benvenuto (eds), Management sanitario. Governance, organizzazi-
one e innovazione



