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The outlines of a micro-founded 
food ecosystem: unexpected events, 
dormant resources and triggering 
actors

Gianni Lorenzoni*, Sonia Massari**

Abstract

The lionfish invasion represents an unexpected event quickly spreading in a wide area 
of the Caribbean. A wide spectrum of actors was confronted at the policy level, the marine 
conservation authority, large and small communities of economic actors starting from the 
tourism to the fisheries sectors. The first option to eradicate the new species was confront-
ed with the search for balanced control. The threat was transformed into an opportunity 
by using the predator as an edible source of food. This target required the coordination 
activity of a wide network of players, and design activities took place showing the rele-
vance of emerging idle, dormant resources, new project design capabilities, but also new 
organizational practices fitting with an innovative eco-friendly inclusive perspective. The 
collaborative creative paths and unconventional routines helped to reach a new equilibrium 
in the marine ecology and economic activities as well.

* Gianni Lorenzoni, professore emerito, Università di Bologna, e-mail: gianni.lorenzoni@uni-
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L’invasione del pesce leone rappresenta un evento inaspettato che si è diffuso rapida-
mente in un’ampia area dei Caraibi. Un ampio spettro di attori si è confrontato a livello 
politico: con le autorità per la conservazione dell’ambiente marino, con le comunità grandi 
e piccole e con gli attori economici, dal settore turistico a quello della pesca. Una prima 
opzione di eradicazione della nuova specie si è confrontata con la ricerca di un controllo 
equilibrato. La minaccia è stata trasformata in opportunità utilizzando il predatore come 
fonte di cibo commestibile, consentendo una trasformazione ambientale ed economica a 
medio termine. Questo obiettivo ha richiesto l’attività di coordinamento di un’ampia rete 
di attori; una serie di attività di progettazione hanno mostrato la rilevanza di risorse inat-
tive e dormienti, di emergenti capacità di utilizzare metodi di design, e di nuove pratiche 
organizzative che si adattano a una prospettiva innovativa eco-compatibile e inclusiva. 
Percorsi creativi collaborativi e routine non convenzionali hanno permesso di raggiungere 
un nuovo equilibrio nell’ecologia marina e nelle attività economiche.

1.  Introduction

The lionfish (Pez-Leon) species was first reported in South Florida in 19851, 
but the perceptions of the phenomenon magnitude’s was delayed as soon as it 
became contagious in various regions of the Caribbean and could represent 
irreversible changes in the marine system.

In the late 90s (after Hurricane Andrew destroyed Florida land) an alarm 
signal of a singing bell probably gave the sentiment of the consequence and the 
lionfish invasion climbed at the top of the list of problems in search of solu-
tions. The predator hazarded to destroy the marine ecosystem and asked insti-
tutions, scientists, and economic operators, entire local communities, to take 
care of the challenge. The unexpected event was stifling the source of supply 
and the source of economic revenue of the local communities along with the 
marine life sustainability2.

At the regional level, the invasion followed a rapid lag time where some 
local communities suffered the initial attack while the laggard started to pre-
pare taking advantage of the former experiences. Scientific analysis and trial 
and errors initiatives on the turf evaluated the efficacy of different methods of 
fighting and controlling the lionfish invasion. The first reaction was to imagine 
and try to exterminate the invading species.

As the issue became more impactful, two schools of thought emerged. The 
former options targeting the eradication of the species had the dangerous 
backside of the destruction of the complementary marine ecosystem, while 
the latter options considered a “harvesting” initiative where the invader could 

1  Morris, Akins 2009.
2  See Ecoteam 2016, p. 16.
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become a meal within an integrated marine ecosystem, asking for an economic 
and social challenge.

Researchers have found that the lionfish has toxic fins so it is difficult to 
catch, but it loses its toxicity after two hours in contact with the air and more 
importantly, its firm white flesh tastes great.

Traps and other fishing equipment are to be developed to support the ac-
tivity of the local fishermen. Exploration, confrontation, and dialogue led to 
the latter option selection to reach an eco-friendly fishery condition, trying to 
solve the conflicting views of various stakeholders.

The selected path required the contribution and the change of routines of 
different actors using market-based incentives, not easily absorbed and com-
plemented by project design, training, and formation granularity at the micro-
organizational level, as well. 

Design methods support innovation processes that not only aspire to devel-
op original solutions, but also to identify strategic directions and development 
scenarios that are relevant both for the companies or institutions that pursue 
them and for the people who will experience them. The recent evolutions of 
design are based on a renewed interpretation of collaborative creativity which 
is no longer exclusively based on the attitude to solve problems or propose new 
solutions, but must be combined with a critical and transdisciplinary approach 
based on empathy3, and on the desire to give space and development to both 
tangible and intangible resources, often hidden, or buried by other more su-
perficial ones. 

How does the alignment of a multilateral set of partners contributes to 
circumventing bottlenecks and managing trade-offs incorporating new actors 
and resources downstream in the ecosystem? When the market is perfect, left-
aside resources should not exist, but when discontinuity matters a new chasm 
emerges and innovation and creativity are searching for new positioning. Some 
products, knowledge, and artifacts are left aside or neglected or need to be (re)
invented. There are cases, such as the ecosystem described which demonstrate 
that dormant resources unveil and transdisciplinary knowledge boosted by 
triggering actors can turn threats into opportunities.

This paper is organized following the presentation of our conceptual back-
drop, methods and data collection and the blow up of the setting and the se-
quence of steps of the lionfish evolutionary process during some design-driven 
activities organized with the community of San Andres (Colombian island) 
and ultimately the discussion and conclusion.

From the case study and results of the food design-oriented workshops 
developed in Colombia involving the multicultural Raizal community, three 
phases of the Lion fish evolutionary process emerged. First is the role of the 

3  Massari 2021.
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Institution, the monitoring of the phenomenon, and the tail to define a grand 
design of policy and legal rules for integrated solutions. Second, the role of 
design methods is to coordinate the network of players, aiming to control the 
ecosystem and the discovery of dormant resources: a macro-level scaffold to 
master collaborative creativity and change. Third, is the implementation stage 
at the micro-level with the emergence of new, sometimes, unexpected oppor-
tunities and routines, along with the role of local activists.

2.  Conceptual backdrop

Exogenous shocks generated multiple research streams starting from the phe-
nomenon conceptualization4, its unexpected emergence, its quest for a better 
understanding and foresight5, and the search for a response to adverse events6.

Extending the latter stream of research, the focus was on the rebound by 
the sectors involved in adverse events, facing distress, and exploring new tra-
jectories to industry recovery and repositioning7.

Following Penrose’s seminal work8, the growth of the firms and industries 
is determined by the exploitation of a wide set of resources as a starting point 
of an evolutionary process and exploring under what conditions combined 
resources generate superior performances9.

The contribution of Prahalad and Hamel on the role of organizational ca-
pabilities in the combination and consistency of a mix of resources was a 
further step in search of a durable advantage10. The attention to resources and 
capabilities elicits a turning point, marking the relevance of internal sources 
in search of competitive advantage compared to environmental conditions im-
posing new threats and new opportunities. Therefore, a decision path is not 
given but discovered and accomplished through the capabilities to combine 
and recombine sparse and fragmented resources.

Penrose dug into the micro-foundations of resources pointing out the role 
of “idle” resources that were not fully exploited, ultimately determining a 
stock of unused resources, an unavoidable waste in scale manufacturing11, but 

4  Perrow 2000.
5  Lampel et al. 2009.
6  Williams et al. 2017.
7  Salvato et al. 2020.
8  Penrose 1959.
9  Barney 1986; Barney 1991; Mahoney 2004; Mahoney 1995; Drucker 1993; Amit, Shoe-

maker 1993.
10  Helfat, Lieberman 2002.
11  Ivi, p. 68.
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neglect resources arising from different factors market, such as new product 
or new processes.

The extraordinary body of research in the past forty years probably ne-
glected the fact that many resources are yet to be discovered, dormant, un-
used, waiting for an agent of change.

The sleeping beauties phenomenon denouncing the hibernation of scientific 
knowledge attracted the attention of researchers and practitioners as well: “A 
Sleeping Beauty (SB) in science refers to a paper whose importance is not recog-
nized for several years after publication. Its citation history exhibits a long hiber-
nation period followed by a sudden spike of popularity”12. Moreover, sleeping 
beauties “achieve delayed exceptional importance in a discipline different from 
those where they were originally published”13. In the wake of Penrose, Werner-
fel14 opened a new conversation casting the emergence of the resource-based 
view15 contemplating the role of idiosyncratic resources and their role to get 
Ricardian rents. But idle and dormant resources attracted limited attention since 
the focus was on endowed visible resources, not on the hidden interstice of the 
invisible ones or on “the resources that are visible but not seen”16.

For the above-mentioned reasons, the categorization of dormant resources 
deserves more attention from researchers moving beyond the recognition it 
draws in the past in the study of affordance17 and transformative capabilities18. 
There is a wide room for speculation in the long span of the process of creativ-
ity, and value creation forward.

Agarwal et al.19 introduced a new granularity in the innovation and creativ-
ity space, a wider agency by incumbents, institutions, and new entry players, 
facing a scenario of a new ecosystem in motion, a big challenge where new 
activity space takes the form20.

There are two perspectives that can help in a better exploration and under-
standing of the tension of the genesis and dynamics to cope with big challenges 
facing unexpected or unpredictable events, the wider lens of the ecosystem 
and the granularity of the network analysis in the exploration of the agency 
involved. They are marching on different trails that need to be reconciled21.

Following Ron Adner’s suggestion of wider lenses22 an ecosystem is “the 

12  Ke et al. 2015, p. 1.
13  Ivi, p. 2.
14  Penrose, Wernerfel 1984.
15  Barney 2021.
16  Goshal 1987.
17  Cattani et al. 2018.
18  Gary et al. 2015.
19  Agarwal et al. 2007, 2011.
20  George et al. 2016.
21  Jacobides et al. 2018.
22  Adner 2012.
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alignment structure of a multilateral set of partners that need to interact for 
a focal value proposition to materialize”23. “The ecosystem as structure view 
begins with the value proposition, considers the activities required for its ma-
terialization and ends with actors that need to be aligned”24. The activities, the 
actors and the process dynamics are the composing elements25. The Jacobides 
et al. contribution emphasizes the ecosystem organization governance rules 
and how alignment occurs26. Shipilov and Gawer27 recommend an integration 
of networks and ecosystem perspective applying network analytics to map 
components interdependencies in order to improve ecosystem inter-organiza-
tional path. Constraints to the ecosystem configuration and evolutions are 
represented by “bottlenecks” to be removed or circumvented, setting up an 
open innovation view in the decision process28.

Barney29 tries to explain performance in spite of bad news underlining the 
role of superior information or good luck; Denrell et al.30 complement this 
view arguing that a valuable response can be found beyond luck, involving 
capabilities and luck coupled with alertness and flexibility. These conditions 
arise and are exploited when opportunities to reboot can be captured and co-
ordinative mechanisms are working out. 

New interpretations of design methods lead to significantly rethink the 
most modern approaches to innovation31. Design Thinking (DT) moves the 
design method upstream of the innovation process, involving actors other than 
designers32. It aims to go beyond product design and innovative artifacts, and 
to contribute to the strategy of the organization, of the system behind it. It is 
therefore interesting for this type of analysis and turns out to be an interesting 
tool for all types of stakeholders involved in the ecosystem33. 

The design approach is therefore not only a creative process for solving 
multi-faceted problems, but includes the analysis to understand the complex-
ities and devise solutions based on the understanding of human values, needs, 
emotions, and the most hidden desires34. Since it was theorized in 198735, 
multiple models of design and design thinking methods have emerged, draw-

23  Adner 2017, p. 40.
24  Ivi, p. 44.
25  Iansiti, Levien 2004.
26  Jacobides et al. 2018.
27  Shipilov, Gawer 2020.
28  Adner, Kapoor 2010; Masucci et al. 2020.
29  Barney 1986.
30  Denrell et al. 2003.
31  Razzouk, Shute 2012.
32  Kat et al. 2011; Nelson, Stolterman 2014.
33  Lafley et al. 2012; Liedtka et al. 2013; Liedtka, Ogilvie 2011.
34  Massari 2017; Norman 2009; Redström 2017.
35  Rowe 1987.



433THE OUTLINES OF A MICRO-FOUNDED FOOD ECOSYSTEM

ing on theories and models from design methodology, psychology, educa-
tion36. 

Design Thinking consolidated as a methodology in the 2000s, at Stanford 
University, as a design model for solving complex problems employing creative 
vision and management37. Over time, the DT as an approach and methodolo-
gy has developed evolutionary trajectories that have seen it applied in further 
challenging contexts, gaining space in change management projects and sup-
porting innovation and development processes. DT was basically born as a 
problem-solving methodology, but its application has been successful above 
all because it provides collaborative tools of critical, creative, and complexity 
thinking, easily applicable even by non-designer and non-design methods ex-
perts38. Nowadays, DT is identified as a new paradigm for addressing grand 
challenges in a number of new fields and sectors39.

The popularity of design thinking in corporate research reflects the need 
to overcome silos and to introduce innovation for a more effective dialogue 
between different stakeholders, for example in the area of corporate responsi-
bility, which is increasingly challenged in the face of climate change. financial 
crises and market uncertainty40. In recent times, there has been a growing in-
terest in co-design approaches, both among scholars and professionals41, also 
applied to sustainability42. Recently, the notion of co-design through design 
thinking has emerged in the management literature43. In this context, it has 
been suggested that anyone can learn to apply a design approach to any inno-
vation challenge44 to generate meaningful innovations that can lead to positive 
economic, social, and environmental impacts.

Co-design has played an important role above all in placing people (end-us-
ers) at the center not only in relation to the needs they have towards prod-
ucts and services, but above all in relation to the values that make the same 
products and services meaningful. More recently, co-design has been used in 
change management projects in which the person (user) at the center of the 
change is not the end user, but the eco-system itself, including all the actors, 
including the user, with the goal of making them aware and proactive towards 
change and activated innovation45.

36  Archer 1979; Buchanam 1995; Schon 2017.
37  See D. School at <https://dschool.stanford.edu/ and https://designthinking.ideo.com/>, 

15.02.2022. 
38  Veryzer, de Mozota 2005.
39  Sameti et al. 2022.
40  Bendell, Doyle 2017.
41  Mutanen 2018; Perks et al. 2005.
42  Young 2010.
43  See, among others, Brown 2008; Brown 2009; Martin 2011; Dunne, Martin 2006.
44  Brown, Katz 2011; Martin 2009.
45  De Bernardi, Sydow 2022.

https://dschool.stanford.edu/
https://designthinking.ideo.com/
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A switch in recent years is evident, addressed by growing grand challenges, 
from an approach aimed at ideation and consequently at the numbers of ideas 
produced, to a working method aimed at criticism, analysis, study, interpreted 
as a process of confrontation aimed at deepening and strengthening a vision 
of values. This has also led to a change from outside-in innovation processes, 
which are therefore based on a careful recognition of the needs expressed by 
the market, to inside-out innovation processes that, on the contrary, are in-
spired by visions developed within organizations, starting from the study of 
scenarios, opportunities, and resources that are often not visible, to become 
proposals to the market46.

Design approaches argue that social, technical and organizational aspects 
must be understood in their interactions. Rizzo47 points out that artifacts are 
identified as basic units of analysis, which relate to technology, people, peo-
ple and their social, organizational and cultural context. The context is not 
intended as the container in which human activities take place, but as some-
thing that is actively built and rebuilt through human activity and the use of 
resources. Consequently, the designer focuses and investigates mainly on the 
ways of interaction and co-construction of cultural mediation, rather than on 
the needs and requests of users.

Big challenges, require combining old knowledge exploitation and learning 
new capabilities to fill the gap with new exogenous jolts, setting up new tasks. 
Co-creation is a tool for collaborative innovation: ideas are shared among re-
search stakeholders to improve and increase the social value of the innovation 
process. Co-design and co-learning are essential in acquiring collaboration 
skills and problem-solving competencies for innovation. The collaborative 
learning perspective involves new knowledge to sustain new activities, upgrad-
ing individual level skills and tasks48 or generating innovative routines at the 
organizational level49. In this wake of innovation collaborative learning is a 
process devoted to the “development and implementation of new ideas which 
aspire to create social and economic well-being”50.

2.1.  Methods and data collection

The management field studies generate organizational topics compared and 
confronted with established theories and constructs that don’t help to explain 
emerging phenomena and might be unable to significantly response. 

46  Sydow 2021.
47  Rizzo 2000.
48  Argote 1999.
49  Feldman, Pentland 2022.
50  George 2012, p. 20.
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Ployhardt and Bartunek51 made a strong call for more phenomenon-driven 
theorizing in management research to fill the gap between academic research 
and management practices. Unexpected and unpredictable events phenome-
non are a good arena to challenge existing knowledge, starting to question 
that need to be better understood52.

The lionfish invasion created a big challenge for institutions, industries and 
organizations asking for the origin, the boundaries and the implication of the 
phenomenon for the whole ecosystem. We adopted an explorative and quali-
tative approach. To paraphrase Gioia, a single case study may be sufficient to 
understand the dynamics and define the ecosystem evolution53. 

	– Preliminary phase: following the unfolding process over time (1985 to 
nowadays), we used historical data (mostly collected by internet) con-
tributing to the reconstruction of individual and organizational paths54, 
blending historical and qualitative research methods describing the 
grounded track of specific events. The result was a narration which em-
phasized the role of triggering actors and multiple heterogeneous players 
helping to circumvent the bottlenecks and ultimately shaping an indus-
try emergence55.

	– First phase: one of the authors was in touch with one of the designer who 
worked in San Andrés Island, and designed the food design and food 
stylist project, as part of Tadeo University’s interaction with Local Gov-
ernment and Environmental Agency of the Islands. During a series of 
informal conversations with him more data were collected and thanks to 
his engagement during the evolution path, we had a first insight into the 
involvement of a community, the role of activists, meanings and partic-
ipation, gaining open-source access to “unusual research access”56, oral 
and incomplete at the outset, and afterward helping in the selection of 
more organic documentation with diverse data (scientific reports, min-
isterial documents, workshops invitations, photo and video documents, 
personal notes).

	– Second phase: interviews updated the evolutionary path and the (re)
boosting of a new ecosystem. The confrontation with the rich docu-
mentation underlying the lionfish event posed the risk to be lost in com-
plexities and focusing on a narrower perspective. We decided to focus 
on actors involved in ecosystem shaping and their efforts to circumvent 

51  Ployhardt, Bartunek 2019.
52  Fisher et al. 2021.
53  Gioia et al. 2013.
54  Sydow et al. 2009; Hargadon 2003.
55  Agarwal et al. 2017.
56  Yin 1984.
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the bottlenecks57 that are a key concern in the ecosystem evolutionary 
process, constraining the pace and the partial accomplishment. The Ma-
rine Conservative Departments represented the prime actor to start in 
the analysis of the marine system scenario, investigating “the state of the 
art” and signaling the threat to the balance of the ecosystem. Battilana 
et al.58 introduce the role of institutions entrepreneur among the trigger-
ing actors that can contribute to the experimentation of new practices to 
overcome bottlenecks. Therefore, the departments represented a corner-
stone to produce secondary data, along with the research in universities 
and research centers (Simon Fraser University).

	– Third phase: the design scholars were a second source of detailed in-
formation, as much as we moved from the macro organizational level 
to the micro organizational level investigating the role of the fishermen 
community and actors, the restaurants and tourists’ agencies and the 
jewelers emerging as an unexpected actor. The design method applied in 
the S. Andres workshops was “emergent”. In the “egg model” proposed 
by Marti and Rizzo59, three levels of design are defined:
1.	 Reactive: where the designers are called to solve a problem in order to 

ensure that the activity is better consolidated and that the task can be 
done better, trying to understand which types of actual brokers can 
be introduced;

2.	 Proactive: where designers have to design a new system for a well-
defined human activity, which supports a clear category of users and 
identifies the technologies that allow to imagine new fields in which to 
evolve the activities.

3.	 Emerging: when designers have to imagine new human activities, 
and design together with new technologies to support them. The 
trans-disciplinary approach turns out to be fundamental for this type 
of design because it allows to produce visionary scenarios for new 
human activities, achievable only if supported by the co-creation of 
strategic networks of communities and operations. Project networks 
are typically conceived as being more than only temporary form, 
combining the temporary with the permanent in a specific manner60 
and it is of importance to consider how the past and the future of 
these relational contexts play out in the present. The structures of 
signification, domination, and legitimation shape network processes 
and how they are reproduced under the auspices of network 
effectiveness. 

57  Adner, Kapoor 2009.
58  Battilana et al. 2009.
59  Marti, Rizzo 2003.
60  Sydow 2021.
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The past is present in all future creation activities61. It is relatively ra-
re, however, for future processes – foresight, imagination, planning and 
construction together – to interact explicitly with the past. 
Anyhow, back to the future interaction requires amphibious actors62, 
activists63 “heroes” and deviation64 to make it happen, overcoming bot-
tlenecks and conventional inertia. 
In S. Andres Island, an evolutionary model for co-creating has been im-
plemented, where the formulation of the problem and the design solutions 
were modified in an iterative and interactive approach65. In defining the 
objectives of a design intervention to build new tools for a socio-tech-
nical ecosystem, the designers studied the nature of the resources that 
mediated the community-based activities on the island. From the medi-
ating properties they have identified which ones to preserve and which 
to be considered in new configurations. A co-evolutionary design model 
always takes into account the interactions between the problem space (in 
which the problem has not yet been formulated) and the solution space 
(in which different solutions are proposed). Co-Design is a participatory 
design methodology, in which all stakeholders (users, designers, citizens, 
suppliers, technicians, workers, producers, fishermen, politicians, etc.) 
are directly involved in the design66.
Our role in this phase was to study the evolutionary collaborative design 
model with the goal of understanding what and how it enabled coordi-
nation of the player network, ecosystem control, and the discovery of 
dormant resources.

	– Fourth phase: in the search for expansion from the information gained, 
we applied methods for absorbing information without molding it. The 
lesson from J. March is considering the case of learning from a sample of 
one or fewer, illuminating on the matter “Great organizational histories, 
like a great novel, are written, not by first constructing an interpretation 
of events and filling within the details, but first identifying the details 
and allowing the interpretation emerges from them”.

61  Bendor et al. 2021.
62  Sandholtz, Powell 2019.
63  Rao 2008.
64  Merton 1959.
65  Maher 2000.
66  Gulati et al. 2012; Young 2010.
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3.  Co-designing the co-evolutionary process.

The lionfish invasion started in the Southern Florida area and had an evo-
lutionary pace in different areas. The first impact was in the Miami area and 
spread across the Caribbean area over time. Therefore, some Regions were 
able to trace a “pre-lionfish analysis” providing information and facilitating 
the development of Marine policy trying to mitigate the impact of the new spe-
cies invasion on the marine reef ecosystem. A map of the progression process 
of the “pandemic” can be found in Figure 1.

A common generic target but different environmental local conditions 
and different grades of institutional and private intervention and alignment 
emerged over time.

The lionfish was considered an invasive species in the Caribbean but how 
and when it ended up in a more absorbed and balanced equilibrium is still 
unknown67.

The invasion had ecological, economic and social impacts. Ecological anal-
yses were quickly showing the impact of the lionfish’s arrival into the local 
sea ecosystem through the activity of the marine conservation offices of the 
various regions involved.

In Barbados, the invasion could be predicted and absorbed in advance be-
ginning to establish a policy in defense of the reef and reef fishery. 

The options become more complex when considering the technical, eco-
nomic and social impact of the invasion at large. A school of thought suggested 
the eradication through removal methods (derbies, safari, fishing tournament) 
but over time there was a clear perception that more players had to be involved 
starting from the fisheries. At the same time, the lionfish for food use gained 
popularity, creating problems to redesign the fishing activity aligned with mar-
ket demands, supply chain fit and ultimately be consistent with non-damaging 
ecological requirements. A shifting outcome can move in the opposite direc-
tion when not properly managed68.

Eating lionfish became popular but ask for a balanced ecosystem mana-
gerial control across the various actors involved69. Actors previously working 
individually and stand-alone need to reset their relationships and work with 
a wider body of different players in addition to innovating the conventional 
practices.

The same Agencies involved in the control of marine space had to be in-
volved in extensive confrontation and consulting within and across the various 
stakeholders. Under these threats, the fisheries organization went beyond the 

67  Morris 2012; Morris, Whitfield 2009.
68  Lambertucchi, Speziali 2011.
69  Buddo 2012.
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traditional task and be involved in more stringent rules of ecological balance 
in addition to different practices in fishing activity. This widening role is call-
ing for “social entrepreneurship” roles, implying a triggering activity and a 
strong momentum to maintain a disciplined action coupling an economic and 
an environmental as well.

See as an example The National Lionfish Management Strategy in Be-
lize from 2019 to 2023 trying to couple two opposite targets, the defense of 
the marine Biosystems equilibrium and the market development of the lion-
fish. The environmental sustainability and the economic sustainability of the 
emerging lionfish market.

Recognizing that lionfish eradication is not viable the decision of the in-
tervention the target turned to be the maintenance of the “lionfish threshold 
density”, that is “the tipping point between the rate at which lionfish consume 
prey and the rate of which new prey biomasses are created”70. 

The lionfish chasing can be practiced by amateurs through derbies, safaris 
and tournaments but the key role must be played by traditional fisheries that 
were devoted to lobster, conch, snapper, and grouper, following distinctive 
routines. Turning attention to different species, with a specific way of treating 
harmful poised pins, new fishing techniques, and uncertain economic return 
on consumer demand can make bankrupt the whole project intervention.

The control and monitoring through the construction of a body of intelli-
gence and experimentations of the lionfish phenomenon are crucial for policy 
intervention in the regulation of the socio-economic activity disciplining the 
mainstream and the nitty-gritty daily operator’s activity.

3.1.  Marine authority and policy decisions

Thanks to their mission, the regional marine authorities were at the fore-
front of the fight against the invasion, possessing intelligence of the evolution 
of the coastal ecosystem.

The lionfish invasion posed a unique threat and required innovative ap-
proaches to control. Prior to this case, Colombian institutional and ministerial 
bodies had already invited designers and creatives to tackle other natural di-
sasters and environmental problems. The growing information and evidence 
that native fish populations can recover relatively quickly if the number of 
lionfish in the sea is controlled71, has accelerated the question of how to do so 
in effectively and on a fiscally sustainable basis. Maritime protection agencies 

70  See <https://blueventures.org/publications/belize-national-lionfish-management-strate-
gy-2019-2023/>, 29.05.2023.

71  Green et al. 2014.
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understood early on that they could not do it alone, or through voluntary 
organizations. It was clear early on that effective and prolonged removal will 
require strategies that mobilize a range of stakeholders. A key element was the 
development of markets that create trade incentives, and provide livelihood 
opportunities for fishing communities that have been directly affected by the 
threat. The first of these markets to be analyzed was the fisherman / sea-
food seller / restaurant value chain. Promoting lionfish as a food product has 
the dual benefit of creating commercial incentives for fishermen, while raising 
awareness of the invasion.

For example a new strategy, launched on 21 February 2019 in Belize City, 
describes how to design and implement an integrated approach to lionfish 
management72. Drawing on almost a decade of research into the effects of the 
lionfish invasion and the efficacy of different methods of control, this strategy 
was designed to help governments, conservation groups and other actors in the 
Caribbean region manage lionfish populations more transdisciplinary and ef-
fectively – and even turn the problem into an opportunity using market-based 
incentives.

3.2.  Redesigning the fishery

On October 19, 2015, two Design professors and 3 MA students from 
Publicidad y Diseño Industrial de la Universidad Jorge Tadeo Lozano were 
invited by Biocomercio Colombia Coralina y APCColombia la Agencia Para 
la Cooperación de la Presidencia on the Island of SantAndres (in Colom-
bia) to organize different workshops and activities that take place within the 
framework of the Biocaribe International Fair, on the island of San Andrés 
from November 10 to 14, and it is corresponding photographic and video re-
cord (see Figure 2). 

By studying the documents shared between the Design Scholars and the 
local institutions, the objective of the operation was clearly highlighted: “Tak-
ing into account that the lionfish is quite harmful to the delicate ecosystem of 
the Archipelago, it is essential to promote its hunting and consumption, for 
which the setting up of a Gastronomic Festival, and giving it visibility within 
this fair. The aim is to encourage the hunt for lion fish, because it is destroying 
everything and multiplying rapidly, with the aim of using it as a point starting 
point, as a tool, as an objective, to strengthen trade starting from different 
sectors: from hunting – to harpoon harvesting – passing through crafts – to 
gastronomy”73.

72  Chapman et al. 2019.
73  Source: from an excerpt from the official government invitation to designers.
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Starting from this request, the group of designers planned a co-design proj-
ect in S.Andres Island (Colombia). 

For this co-design project, four actions were planned:
1.	 Lion fish hunting contest;
2.	 Fishing art construction of harpoons and nets;
3.	 Community-based workshop, jewelry hand-crafts;
4.	 “Knowledge and Flavors” gastronomic food design workshop and food 

stylist competition.
The final purpose of the co-creation sessions was to meet all the needs of 

multi-actorial scenarios, creating a new system, service or product that meets 
their needs and at the same time is usable and proactive for future innovation. 
The use of sub-groups partly helped in the management of activities and partly 
in the generation of ideas. Managing a smaller entity, therefore a group of a 
few people, allowed everyone to participate in the design process.

Contests, competitions and challenge-based learning activities become tools 
for engagement, an opportunity to make every “Raizal” (locals) into superhe-
roes, but not simply because of participation, but also because they are and un-
derstand the benefits that their “heroic acts” will bring to them and to future. 
The matrix (Figure 3) highlights and summarizes the design objectives included 
in the design of the various workshops and contests offered to local people: the 
outcomes of the various initiatives are defined by the type of “heroes.”

In a participatory and co-creation process, people with different experi-
ential and professional backgrounds jointly explore their needs and think of 
solutions together: they, therefore, pass from “doing for” to “doing with” and 
this implies an active involvement of the various actors. Co-design provides 
principles and tools to facilitate collective moments of conception and devel-
opment of new or better solutions. Among the tools that have been chosen for 
this project, challenge-based (competitive) sessions and co-design workshops 
were included.

In the hunting competition in S.Andres, the designers’ goal was to actively 
involve all the protagonists of the fish ecosystem, demonstrating how everyone 
could become “heroes” and face the great criticality of lionfish in the Carib-
bean. The strategy of giving prizes to those who caught the largest and the 
smallest, allowed the fishermen to experiment and challenge each other, but 
above all to become familiar with the fishing of the animal.

In the ‘Fishing Equipment’ Contest (construction of harpoons) fishermen 
were asked to design new and better weapons for hunting. The terrain and 
conditions of a battle were simulated. The “heroes” in this case, have become 
recursive and through the application of creative approaches and co-design ex-
periments and games with harpoons, they have identified different solutions to 
overcome the problem of untouchable and poisonous fins, which hindered easy 
fishing. The result of their creative experiments has shown that if the lionfish 
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remains out of the water for a certain period, it loses its venom and therefore 
can be more easily caught and collected.

The project highlights two focal design elements:
a)	 applicability: the fishing contest obtained immediate results applicable 

to complex socio-technical ecosystems;
b)	 the method: by studying the integrated interaction models with fishing 

activities, it was possible for the designers to identify new opportunities 
for change, for action, and therefore to co-design with fishermen and fish 
stakeholders, innovative artifacts and new models of interactions and cul-
tural mediations (new fish culture).

3.3.  Complementary emerging assets discovery

Empowering regional communities to feel secure and equipped to address 
the challenges it faces is crucial and can be facilitated by developing new con-
nections and methods of thinking. Community-led innovation is an inclusive, 
flexible and collaborative way of enabling new partnerships to understand 
problems and design new (or reinvigorate existing) ideas addressing commu-
nity needs and interests. Co-design provides a creative approach to problem 
solving that aligns well with the objectives and processes of community-led 
innovation. Co-design has a lot of potential as a tool for community-led in-
novation in multiple contexts, especially with policy environments needing to 
have greater community relevance. It is a fresh approach for gathering people 
together to think creatively and differently and become inspired. 

One of the complementary island’s assets was its linguistic multicultural-
ism. The island community uses the criole language, which is the result of the 
mixture of English and Spanish. The mix of cultures (US Americans – and 
Native Caribbean, mixed with migrants from North Africa and other parts 
of the world) have for years been fertile ground in the construction of myths 
and legends about the lionfish. In fact, the raizales (native community of San 
Andrés – Providencia) have built their own imagination in front of the lion fish 
because of its poisonous spines, and for a long time they did not realize that 
the fish could be manipulated and useful once the spines were cut.

In the official governmental report, it is also mentioned how religious com-
munities, and local priests have been involved without success in this process 
of changing the collective mindset, as some notions and information about the 
lionfish were included in the Sunday sermons.

The designers project considered both linguistic and cultural diversity: 
raizales, fishermen, artisans, and cooks were all involved to transform a prob-
lem, such as lionfish, into an opportunity, a fortress. In order to make the 
imaginations and myths built around the lionfish disappear, they co-devised 
solutions to activate a trade in lionfish meat and reduce the impacts of the fish 
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on the environment and marine biodiversity. All the sub-groups had the op-
portunity to imagine and devise alternative and innovative solutions.

In detail, the food design and food stylist competitions and the jewelry craft 
workshop allowed the raizales to transform routine and daily action (such as 
making souvenirs and jewels) into superhero actions, or activist behaviors74. In 
addition to the participation and involvement of the multi-actors in the work-
shop, it triggered the empowerment process that allowed the self-recognition 
of the benefits of their “heroic” acts. The jewelry workshop helped trigger a 
change in behavior towards and acceptance of the lionfish in their daily rou-
tine activities. The craft workshop introduced the idea of ​​“artistic heroes”, 
changing the mindset of local women and young people, fueling ever greater 
heroic acts, supported by the reification of an abstract concept “from a dan-
gerous beauty, you can find and develop a precious beauty”.

Finally, the “Knowledge and Flavors” gastronomic and culinary workshop, 
followed by a contest on food stylists and social media promotion, completed 
the co-design process, making chefs discover and experiment with lion fish 
meat as an innovative culinary ingredient. The local chefs, called “heroes of 
the palate”, learned the communication techniques most commonly applied on 
the web and on social media for the tourism promotion of catering and hospi-
tality, by using the lionfish ingredient for their creations and recipes.

The promotional message that eating fish would have helped the environ-
ment to the ecosystem has spread to tourist channels, as well as being consoli-
dated locally. These co-design sessions encouraged the human food consump-
tion of this fish, which turned out to be succulent and nutritious, as well as 
delicious. 

4.  Discussion

The case of the Lion Fish has led to interesting results and impacts in the 
long term: in tourism, for example, there has been an increased demand in the 
field of catering for dishes and restaurants serving Lion Fish (as demonstrated 
by several websites such as https://lionfish.co/eat-lionfish-here/); communities 
have no longer moved inland and instead have remained to inhabit the is-
land; fishermen have found a new economic resource in the lion fish fishery. 
Through this design-based project, it was possible to find both environmental, 
but also economic, social, and political solutions. 

The case described here demonstrates that to make the outcome of an in-
novation project lasting, it is necessary to bring all actors into the co-creation 

74  Rao 2008.

https://lionfish.co/eat-lionfish-here/
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process. Through the lion fish case, we were able to analyze how it was pos-
sible to align a multilateral set of partners and how this helped circumvent 
bottlenecks, heroically defeating the “Lion Fish enemy”, incorporating new 
actors and downstream resources into the ecosystem.

The project that the designers built for Lion Fish in this Colombian island, 
facilitated the empowerment and involvement of multi-players: fishermen be-
came co-creators of their fishing equipment; women put their skills to use thus 
facilitating innovation in the handicraft sector; restaurateurs co-created new 
business models, including a communication plan. Co-design is part of the 
co-creation process, directly involves all stakeholders in generating ideas and 
designing an innovation with the goal of sharing everyone’s needs and chan-
neling them toward a common goal.

The complexity of the challenge asks for an engagement of a heterogeneous 
body of interactive actors and the structuration and formation of an entrepre-
neurial and social ecosystem.

Our analysis shows an evolutionary process with the emersion of three 
different stages:

1.	 the impact of the lionfish attack on the marine ecosystem and the role of 
the institution;

2.	 the perception/exploration of inclusive innovation and the role of a wide 
spectrum of agents; 

3.	 the value creation solution tapping several communities in the exploitation 
of emerging opportunities.

Our narration stylizes the formation of an ecosystem-inclusive innovation 
path marching forward, with stop and goes stages, a sequence of nodes and 
interactions between public and private agents. 

The formation of tighter connections of heterogeneous nodes of strong ties 
resulting from the learning process of new routines is confirming the impor-
tance of coupling ecosystem and network studies75. Our study confirms the 
usefulness of coupling ecosystems and networks in the implementation of an 
organizational design open to the contributions to institutions, community 
and individuals, public and private, giving a distinctive evolutionary path. The 
linear process model is bypassed by lateral emerging practice fitting with the 
inclusion of new resources and capabilities and conveying new duality accom-
plishments.

The relevance of dormant resources and the process of opportunity recog-
nition as a consequence of the crisis created by the lionfish invasion contribut-
ed to making the invisible visible.

The food sector is rich in of examples recycling, reusing and searching for 
a circular process of exploration and exploitation aiming a waste reduction. 

75  Jacobides et al. 2018.
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The idle or reused resources mentioned by Penrose76 were mainly targeting 
efficiency in the production process – using unexploited production capacity – 
while the sustainability perspective aims at the effectiveness of new unexploit-
ed sources or for zero waste. It is the transformation of liabilities into assets. 

The phenomenon is becoming more widespread following the convergence 
of technologies from related or previously unrelated fields offering new solu-
tions in different industries, from the food to the medical domain, from the 
chemistry to the new materials, previously neglected.

The magnitude of the lionfish project suggests widening the spectrum of 
our lenses to the “project ecology” as a whole, going beyond the structuration 
and including the role of institutions organizations, teams and communities 
involved77. Therefore, investigating structures and practices takes advantage 
of the contributions cumulated in different research domains78.

According to the “egg model”79, the lionfish design project was an “emer-
gent co-design” case: innovation is planned together with the multi-actors, 
who are involved throughout its development. In reactive design and proactive 
design, it is possible to analyze human activity through task analysis and with 
ethnographic observations, but in the third level of design, called emergent, al-
ternative methods of research and co-design serve to study the interaction. be-
tween actors in the ecosystem and contribute to the co-creation of innovative 
cultures. The same difference in the interpretation of the meaning of the design 
phases occurs in the performance of evaluation activities: in reactive design the 
usual usability evaluations can be successfully applied to detect interaction 
problems; in terms of proactive and emerging design, they are inadequate since 
the objective of the evaluation is the evaluation of transformative actions and 
changes, emerging behaviors that trigger the launch of new cultures.

Furthermore, the level of interaction (weak or strong) between people and 
the artifacts that mediate actions can influence the co-evolutionary process 
of an innovative scenario. Weak interactions, conditions of human activity, 
where goals can only be achieved through a narrow field of action (and avail-
able resources). There is a certain state, a structured domain, and it is not 
possible to stray too far from that state. There are few alternatives to change 
the current state. The slightest disturbance in the process could lead to break-
downs and impediments.

Conversely, strong interactions are conditions of human activity in which 
goals can be achieved through various manipulations of resources. Situations, 
where there are several alternatives on how to change from the current state, 
define poorly structured domains. Strong interactions can be extended by 

76  Penrose 1959.
77  Rao 2008.
78  Sydow 2021.
79  Marti, Rizzo 2001.
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modular and interoperable resources. They are considered strong, and consid-
erable variations with respect to the expected flow of activities are tolerated, 
without causing any interruption or impediment, but rather favoring the ac-
tion itself more80.

5.  Conclusion

In the food scenario, dormant resources represent an opportunity to be 
discovered or rediscovered, recognizing the hidden assets and the underlying 
opportunities. The lionfish is just a complex case of creativity, design and 
innovation combining a variety of experiences and the convergence of differ-
ent paths. The technology is already offering huge examples of recombination 
with traditional operating routines. This is an area open to further research 
from economic and social scholars.

Dormant resources can contribute heavily to the entrepreneurial field and 
environmental sustainability, where circularity is offering a wide spectrum of 
opportunities, a crossroad space in boosting the generation of new initiatives. 
A source of opportunities and an almost neglected chapter in creativity and 
entrepreneurial studies. 

The future food shortage and the human nutrition for a growing popula-
tion is a question mark for thinkers and politicians. Thus, we can ask how 
many lionfish-like opportunities exist in the nutrition domain and how can we 
re-discover these ecological opportunities.

The lionfish phenomenon exploration signals the involvement of several Re-
gions, Authorities, communities, and social and economic individual players. 
In particular, individuals acting as triggering players, activists, “street smart” 
players, neglected peripheries, and small initiatives whose activity was not duly 
registered and documented. A wide research space that is worth to be analyzed.

The transformative power of culture is reflected not only in human de-
velopment, but also affects the environment in which man operates. Culture 
plays an instrumental role in relation to the use of resources. Culture can be a 
powerful engine of development.

Culture affects people’s attitudes and behaviors towards the natural envi-
ronment, and in particular imposes a moral obligation, which is the responsi-
bility of nature and its resources.

Culture has another fundamental dimension: governance. It refers to the 
methods of functioning of the institutions, to the processes, and, above all, 
to the relationship between the State and citizens and other entities. Further-

80  Rizzo 2021.
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more, culture through its innovation potential can help solve problems, includ-
ing challenges related to sustainable development.

There are three main limitations in this study, which could be addressed 
in future research. First, this study focused on the specific case of Lion Fish in 
Colombia. It would be useful to expand the scope of investigation to other geo-
graphic regions and assess whether other solutions have been detected in other 
communities. Second, the design-led activities on St. Andres Island were ret-
rospectively analyzed by us. Our own active involvement in the design process 
would have provided more insights. Third, it might be valuable to identify other 
similar scenarios to better understand collaborative creativity and co-creation 
processes; it might be interesting to study in more depth the role of collaborative 
creativity in aligning a multilateral set of partners and bypassing bottlenecks by 
incorporating new actors and dormant resources into the ecosystem.
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Appendix

Figure 1. Source/Usage: public domain. Reported lionfish sightings. Map (1985-2020) 
Map created by US Geological Survey Nonindigenous Aquatic Species Database (https://
www.usgs.gov/centers/wetland-and-aquatic-research-center/science/lionfish-distribution-geo-
graphic-spread-biology)

Figure 2. This is the tentative program that is invited to the professors and students, as part 
of the official invitation ( Source: provided by prof. Juan Jose Arango)
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Figure 3. Heroes matrix (Source: created by the authors)
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