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Three main bioeconomy models have been distinguished at the international level: the biotechnological, the
biomass and the socio-ecological approach. While the first two have been widely studied, research into the third
model is still sparse in Argentina. Furthermore, this approach is hardly noticed or even invisible in the public
debate. The article focuses on describing the organization and functioning the socio-ecological bioeconomic
model. Based on a sample of 34 enterprises of all Argentinean regions, their innovations and contributions to the

sustainability of their value chains and of the territory are analyzed. A typology of enterprises is presented, taking
into account their sustainability narratives and the type of linkage they create with the market. Results show that
the socio-ecological bioeconomy model focuses on an integrated vision of territorial and rural development.
Market orientation is a key factor differentiating actors of this approach, leading to different sustainable nar-
ratives and development perspectives.

1. Introduction

The bioeconomy is now recognized as a production logic capable of
contributing to the 2030 Agenda for sustainable development (Bisang
et al., 2015). We understand the bioeconomy as the production of
renewable biological resources and their conversion into food, feed,
bio-based products and bioenergy (Haarich, 2017; Wreford et al., 2019).
It includes agriculture, forestry, fisheries, food and pulp and fiber pro-
duction, as well as sectors of the chemical, energy, health and medicine
industries.

Three main types of bioeconomic activities have been identified at
the international level. One is the biotechnological type which has been
described by several authors (Bugge et al., 2016; Diirr and Sili, 2022b;
Levidow, 2015; Priefer et al., 2017. It includes companies that place
emphasis on the generation and application of modern biotechnological
knowledge, supported by a strong relationship with scientific and
technological organizations, and knowledge sustained to a large extent
by the development of international patents. A second bioeconomy type
can be referred to as the biomass model. These are generally companies
that integrate the primary or industrial sector and make use of large
volumes of biomass or waste from other production processes. It is
generally oriented towards energy and food production. Given that
proven technologies are already available for the development of these
products, scientific and technological innovation is more oriented
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towards improving the efficiency of production processes. This model is
more anchored to the territory due to the difficulty of mobilizing large
volumes of biomass (Bugge et al., 2016 ; Vivien et al., 2019; Diirr and
Sili, 2022b).

Different authors presented a third model which can be broadly
termed as the socio-ecological approach. This model is characterized by
using less biomass, having a more local character, and using technolo-
gies that guarantee the sustainability of resources and environmental
protection, while at the same time generating organic, quality products.
Therefore, not only internationally recognized technologies are used,
but also technologies that are more adapted to the conditions of the
territories themselves (Bugge et al. 2016; Levidow, 2015; Priefer and
Meyer, 2019). Innovation in this model is understood in a broad sense,
as technical, productive and social innovation, and not only as techno-
logical or productive innovation as is often the case in the other two
bio-economic models.

In Latin America, and in Argentina in particular, great importance
has been given to the first two bioeconomy models, based on the idea
that large-scale agriculture and its value chains should be boosted as a
strategy to guarantee food supply and generate foreign currency through
exports. However, beyond these two models, the third bioeconomic
model emerges, motivated not only by the search for better business, but
also by a greater concern for the environment, habitat and rural devel-
opment (Diirr and Sili, 2022b), by the need to protect the environment,
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for a more efficient use of natural resources; and finally by the emer-
gence of new consumption patterns.

Case studies of the three approaches with different methods and
objectives have been carried out at international level. However, most of
the studies linked to the bioeconomy in Argentina and other Latin
American countries have focused on the bio-technological and biomass
models (Bisang et al., 2015; Jaramillo, Henry, and Trigo, 2019). The
alternative, socio-ecological bioeconomy model is much less studied in
the Argentinean context.

Faced with this lack of in-depth studies and the possible implications
that this sector of the bioeconomy may have for rural development and
sustainability in Argentina and beyond, the research questions we are
interested in answering are the following:

e What are the elements that characterize the socio-ecological bio-
economy approach?

e What type of innovation processes take place in companies?

e What contribution to sustainable development do companies see
themselves making?

e What types of enterprises can be distinguished within the approach?

This research describes and analyses the functioning of the socio-
ecological bioeconomy approach, and advance in the search for a ty-
pology of enterprises of this model. For the construction of the typology,
the specific contributions of enterprises to sustainability, and the level of
their market linkages will be considered. Thus, the contribution of this
research is not only to explain the characteristics of a type of bio-
economy that is little explored, but also to create a typology for the
socio-ecological bioeconomic approach, something that, to our knowl-
edge, has not yet been done in the literature.

2. Conceptual framework
2.1. The socio-ecological bioeconomy

This approach to bioeconomic activities has been described by
different authors in slightly different ways. For Bugge (2016) the most
important aspects of this sector are sustainability, biodiversity, conser-
vation of ecosystems, and avoiding soil degradation. For this approach
the development of integrated production systems and high-quality
products with territorial identity are key elements. This type is based
on the search for sustainable agro-ecological practices, re-use and
recycling of waste, and efficiency in land use. Research and innovation
activities are related to transdisciplinary sustainability issues. For
Hausknost et al. (2017) this bio-economy approach can based on the
narrative of agro-ecological innovations for intensification and effi-
ciency gains, combining in agro-ecological practices with
growth-orientation, but also with socio-economic sufficiency. Visions of
organic entrepreneurship, agro-ecological innovation, small-scale
farming practices and the benefits of being less dependent on external
inputs dominate.

For Priefer et al. (2017) this type of bioeconomy emphasizes the
multifunctionality of agriculture, ecological agriculture, natural cycles
and reduced resource consumption. To this end, the authors suggest the
need for the promotion of social innovations, the use of local knowledge,
the strengthening of rural areas, the creation of regional value chains, a
more localized food and energy supply based on small-scale units,
greater participation by civil society, and inter- and transdisciplinary
research. Levidow et al. (2015) point in the same direction. They
describe agro-ecological systems that minimize the use of external in-
puts, emphasize product identity with territorial characteristics that can
be recognized by consumers and therefore add local value, and is based
on small-scale farming units and knowledge of agro-ecological methods.
Diirr and Sili (2022b, 2022a) characterize a so-called bio-embedded
bioeconomy by the use of small amounts of biomass but of local origin,
low levels of biotechnology use, and small to very small enterprises.
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2.2. Types of sustainable and rural entrepreneurship

The concept of sustainable entrepreneurship is related to companies
that not only strive for economic success, but also pursue social and
environmental goals. Shepherd & Patzelt (2011) define it as “...focused
on the preservation of nature, life support, and community in the pursuit of
perceived opportunities to bring into existence future products, processes, and
services for gain, where gain is broadly construed to include economic and
non-economic gains to individuals, the economy, and society.” However,
different views on how the three sustainability dimensions are covered
by sustainable entrepreneurship can be distinguished: as a concept of
intersection between the economy, society, and the environment, where
all dimensions have an equal value; as a concept of embeddedness,
where the natural and social environment limits entrepreneurship; or as
a concept of integration, where entrepreneurs recognize their re-
sponsibility to jointly follow economic, social and environmental goals
(Farny and Binder 2021).

Different typologies of sustainable entrepreneurship have been
developed, based on the degree of the company’s more environmental or
economic motivation, or whether only two or three points of the triple
bottom line are covered by companies (Levinsohn, 2013). For example,
Schaltegger and Wagner (2011) use a matrix with the degree of envi-
ronmental or social responsibility orientation of a company on the one
side and its market aspirations and position on the other. So-called
“alternative actors”, “bioneers” as well as “ecopreneurs” focus in their
business on environmental aspects, but the first are active in alternative
markets, the second in niche eco-markets where customers have high
environmental awareness and purchasing power, and the third rather
serves the mass market. “Ecopreneurs” have a less fully developed sus-
tainability performance goal, paying less attention to social issues, while
“sustainable entrepreneurs” see all sustainability issues as central to
their core business and want to serve a mass market, so that their eco-
nomic success is strongly linked to their sustainability performance
(Schaltegger and Wagner, 2011).

Miiller and Korsgaard (2018) developed a typology of rural entre-
preneurs based on their spatial context, in particular, how embedded
rural companies are in their locality and whether they connect this with
non-local places, e.g. by operating on (inter-)national markets, i.e.
forming a “bridge” between local resources and non-local buyers.
Embedded companies that use local resources and link these to outside
markets can be an opportunity for the local economy to develop
dynamically. Other rural entrepreneurs might be highly embedded,
using local resources, but not “bridging” them to outside customers, but
serving only local markets. This sort of “lifestyle entrepreneurs” with no
ambition to go beyond the local marketplace nevertheless can form
important economic activities in communities with limited resources
(Miiller and Korsgaard, 2018). Enterprises that serve local markets can
build local circuits, and connect producers and consumers more directly,
thereby shortening value chains, making them more sustainable. “Con-
necting” producers and their clients on the local level instead of
“bridging” local resources to outside demand therefore could make an
important difference in the ability to contribute to rural sustainable
development.

Bosworth (2012) develops a typology of rural businesses that com-
bines the categories of ‘operating in a rural area’, ‘serving a rural pop-
ulation’ and ‘selling a rural product’. However, these do not all have to
apply at the same time to qualify a business as ‘rural’, but at least meet
two of the criteria. Rural businesses are usually embedded in the rural
environment and, in addition to the products or services, generate other
positive non-market contributions such as environmental protection or
the preservation of traditional skills and abilities. These positive exter-
nalities should be rewarded by policies in order to promote rural
development. However, the author also points out the danger that small
rural enterprises can often be less innovative and less growth-oriented.
Selling to external customers can represent an opportunity for the
rural economy, while exclusive dependence on local customers, whose
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preferences may change, can lead to business decline.

With these typologies in mind, it might be interesting to note how
companies see their contribution to local socio-economic development
and environmental sustainability, and if they rather serve the territorial
or extra-territorial markets, which indicates whether bridging or con-
necting is taking place. We start from the idea that the socio-ecological
bioeconomy consists of companies with a strong local base with positive
contributions to sustainability, and that the different ways in which they
are linked to the local and the non-local economy is key to under-
standing them. Therefore, our aim was creating a typology that could
demonstrate different patterns of variation in the narratives and market
orientation of enterprises. This could show to what extent a stronger
orientation towards socio-economic development goes hand in hand
with an orientation towards extra-local markets, or, conversely, to what
extent a stronger orientation towards ecological sustainability goes hand
in hand with a stronger presence in local markets. It could also reveal
how different levels of bridging and connecting are linked to different
types of entrepreneurial activities (Kuckertz et al., 2020). Finally, it
might also be that different types have different needs for their business,
and that this requires differentiated policies to support them (Bosworth
2012).

3. Methods
3.1. Selection of cases and sample structure

Since there are no lists of socio-ecological bioeconomy companies in
Argentina, such companies had to be identified by researchers who
know their locality well. Therefore, a team of 15 enumerators was
created. They were chosen on the basis of their knowledge and experi-
ence of rural issues in their regions, their experience in data collection
and their ability to carry out field work. The number of experts were
distributed as follows: Pampa (5), Northeast (2), Patagonia (3), Cuyo
(2), Northwest (3).

Each of the enumerators carried out an initial purposive survey of
bio-economic enterprises in their region of influence, resulting in a list of
120 enterprises. This list was then filtered to include only companies
that were thought to be part of the socio-ecological approach. From this
first filtering it was possible to obtain a list of 51 bioeconomy companies.

A pre-test of the questionnaire was made with five companies. Once
the survey form had been verified and improved, each interviewer
prepared a schedule of visits. 51 interviews were carried out in person
between January and March 2023. The survey was carried out in paper
format, and all answers uploaded and sent to the research team using
Google forms. The interview questionnaire was developed in Spanish.
The survey modality was directive and personal. Respondents were the
owners of the companies or their top management. The more important
survey topics included:

e Type of bio-economic activities carried out

e Type and quantity of biomass used

e Commercialisation of products

e Main customers

e Main innovations carried out

e Reasons for innovation

e With whom innovations are built

e Sustainability of innovations in the value chain

e Factors that favour the development of the company
e Needs for improvements in the future

Once all the surveys were downloaded into an Excel database, the
quality and the consistency of the information was checked.

A first step was to filter again companies which properly belong to
the first two bioeconomic models, and not to the socio-ecological bio-
economy approach. We used two exclusion criteria derived from the
conceptualization of the different models proposed by Bugge et al.
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(2016), Hausknost et al. (2017), Priefer et al. (2017), and Diirr & Sili
(2022b). The first criterion relates to high components of innovation and
scientific and technological development, coupled with low use of
biomass, which was considered a key characteristic of the
bio-technological approach. The second critical factor taken into ac-
count was the high use of biomass (>1000 tons per year) by companies,
which were then considered as belonging to the biomass approach.
These criteria made it necessary to remove 17 companies from the
survey base in order to concentrate on an alternative approach, char-
acterized by companies with low to medium use of biomass and with
technologies adapted to local conditions. Table 1 shows the distribution
of these 34 companies according to their location and sector. The map in
Appendix A shows the location of the 34 enterprises in Argentina.

3.2. Data analysis

All the information obtained was categorized into different di-
mensions and variables, so as to allow for analysis. Additionally, the
information on the factors that enabled the development of the enter-
prises themselves was categorized, giving rise to the different variables.
With all the information organized and systematized according to the
categories proposed, frequency tables were drawn up to enable an initial
characterization of all the producers surveyed.

Complementary to the quantitative descriptive analysis of com-
panies, a content analysis of the information actors provided on the
following topics was carried out:

e Motivations of companies to innovate;

e Contribution of enterprises to the environmental sustainability of
their own business, of their suppliers and customers, i.e., of their
value chains, and

e Contribution of enterprises to sustainable development of the
territory.

Once these broad groups of content analysis were defined, the survey
was processed to facilitate the categorization of the information and
qualitative pre-analysis in the AtlasTi software. The construction of
categories of analysis was carried out ad hoc according to the reading of
the material, grouping the fragments by thematic affinity, coinciding
references and related concepts. The categories obtained were con-
trasted to check the validity of their consistency. The resulting thematic
categories were worked on, giving greater relevance to those most
frequent in the number of related comments, and explaining the main
narratives identified, and rescuing textual quotations as examples to
exemplify.

4. Results
4.1. General characteristics

The sample of 34 bioeconomic enterprises consists of small and very
small enterprises, 41 % of them with up to four employees, and of young
companies where the majority (71 %) are <15 years old, and 32 % are
start-ups with <5 years, see Table 2. Thirty seven per cent of these en-
terprises are owned or managed by women.

In general, the companies are mainly oriented (47 %) to the

Table 1

Structure of the sample.
Region No. Sector No.
Pampa 14 Food 12
Northeast 9 Biomaterials 11
Patagonia 5 Agricultural inputs 6
Cuyo 4 Pharmaceuticals and cosmetics 4
Northwest 2 Bioenergy 1
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Table 2
Variables for the characterization of bio-economic enterprises.
Variables N° %
Age between 5 and 15 years 13 38.2
<5 years 11 32.4
>15 years 10 29.4
Employees 1 to 4 employees 14 41.2
5 to 9 employees 10 29.4
10 to 29 employees 8 23.5
30 to 49 employees 2 5.9
Sector™ Biomaterials 16 47.1
Food 13 38.2
Agro-specific Inputs 8 23.5
Pharmaceuticals and Cosmetics 6 17.6
Bioenergy 1 2.9

Biomass origin* Plant products 22 64.7
Animal products 6 17.6
Forestry waste 6 17.6
Plant waste 6 17.6
Animal waste 5 14.7
Forest products 5 14.7
Micro-organisms 4 11.8
Industrial waste 2

Biomass volume 1-100t 28 82.4
100 - 1000 t 6 17.6

Customers™ Final consumers 17 50.0
Retail traders 9 26.5
Food companies 9 26.5
Agricultural companies 8 23.5
State 4 11.8
Construction and materials companies 2 5.9

Markets** National 44.2
Local 35.3
Provincial 17.2
International 1.8
Latin America 1.5

Source: based on producer survey;.
* multiple choice answers.
" unweighted average.

production of biomaterials such as bamboo bicycles, water-soluble bags,
industrial waxes, biodegradable pots, various wood-based products,
compostable utensils, among others. The second most important sector
(38 %) is food production, such as olive oils, gluten-free foods, different
types of meat, whole meal flours, hops pellets, or differentiated milks.
The third most important sector is agricultural inputs, especially bio-
fertilizers, organic amendments, biological fungicides, or micro-
organisms for agriculture. Pharmaceuticals and cosmetics follow in
fourth place. Yet, there are differences according to gender. Women’s
activities are much more centered on cosmetics and pharmaceuticals (47
%), and less on food (26 %), biomaterials (16 %) and agricultural inputs
(10 %).

Most (82 %) companies use very little biomass, i.e. <100 tons per
year, generally from plant products or plant and forestry waste. The
biomass used of vegetable origin are usually fresh fruits, herbs and
flowers, bamboo cane, cereals and oilseeds, eucalyptus or pine wood,
aromatic herbs, mushrooms, hops, flours of different types, oils of
different origins, among others. Vegetable or forestry residues used are
straw, wood chips, pruning and grass cuttings, rice husks, wood in
general, citrus waste, conifer resin, used vegetable oil, and nut shells. To
a lesser extent, animal products or animal production residues are also
used, such as fish skin, shrimp waste, chicken or goat guano, buttermilk,
honey, beeswax, among many others. The main clients of these com-
panies are the final consumers, which shows the small scale and local
character of these companies, followed by the retail trade and food
companies. The destination of the products is mostly the national (44 %)
and local (35 %) market. However, there are also differences according
to gender, as the products generated by women are especially oriented
towards the end consumer, that is to say centered on local markets or on
sales to retailers).
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4.2. Factors enabling the development of enterprises

Based on the question ‘What were the three factors that favoured the
development of your business?” an analysis of the various enabling
factors were carried out. The first factor considered key to the devel-
opment of the bioeconomic enterprises is the availability of knowledge
and technical capacities, as all these enterprises were able to emerge due
to the effort made by the entrepreneurs in training and learning new
processes and products, see Table 3. Next, the geographical conditions, i.
e. the characteristics of the rural territory and its endowment of re-
sources, infrastructure and labor, allowed the company to develop.
Thus, the companies state that the territory has strong potential and
resources (good soils, biological products in abundance, good environ-
mental conditions, and proximity to markets). Market demand and
changes in the population’s consumption patterns, with more demand
for healthy and organic products is another important factor. Moreover,
some enterprises have emerged thanks to the availability of technical
assistance, especially in the start-up of initiatives, and infrastructure in
their own territories (electricity and paved roads specially).

Family and local relationships are another factor. The presence of the
family and other producers who provide technical support, labor,
financing, local marketing, links for the provision of inputs or local
biomass, contacts with service providers and with local extension and
promotion organizations are, among others, key issues that make it
possible for the enterprises to be sustained. In other words, the presence
of an environment of knowledge and strong social relations is key to the
persistence of this group of enterprises. Other factors are the search for
new forms of production and consumption, which is often associated
with migration from the city to the countryside where these new pro-
ductive initiatives can be undertaken.

In sum, the greatest percentage of factors that have contributed to
the emergence and consolidation of these enterprises have been terri-
torial factors (geographic conditions, availability of resources, local and
family network, etc.), which shows the level of embeddedness of these
initiatives in rural territories. There are no significant differences be-
tween men and women according to the type of factors encountered.
Moreover, even if some of these factors might also apply to other bio-
economic enterprises, there are some specific answers such as the search
for new ways of living, changes in consumption patterns, or environ-
mental awareness, which are strongly related to the socio-ecological
bioeconomy.

4.3. Generation of innovations

On the one hand, companies focus on generating process in-
novations, i.e. they are looking for new, more sustainable forms of
production, with greater energy and input savings, using new

Table 3

Factors that contributed to the emergence and consolidation of enterprises*.
Factors N° %
Knowledge and technical capacity 12 35.3
Geographical conditions 10 29.4
Market demand 9 26.5
Existence of family and local networks 7 20.6
Search for new ways of living, production and consumption 6 17.6
Changes in consumption patterns 6 17.6
Access to financing 5 14.7
Linkages with other sectors 5 14.7
Search for better production techniques and tools 5 14.7
Environmental awareness 4 11.8
Generation of organic or quality products 4 11.8
Favourable legislation 4 11.8
Availability of technical assistance, innovations and infrastructure 4 11.8
Facilitation of logistics 3 8.8

Source: based on producer survey.
" multiple choice answers.
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technological knowledge and production management, see Table 4. On
the other hand, they focus on product innovation, i.e. creating new
products for the local market, either through their own inventions or by
imitating products presented in other markets.

The first motives that drive innovations are conventional ones,
namely to improve processes and competitiveness, and to satisfy existing
demand. The arguments put forward are the need to optimize processes
to reduce costs and improve product quality. Next comes care for the
environment, i.e. the search for environmentally friendly processes, for
greater harmony between human beings and nature, the need to reduce
pollution, recycle waste, and generate responsible consumption.
Another strong motive is to achieve company growth. The generation of
value-added products is associated with improving the quality of prod-
ucts by satisfying the needs of consumers. In sum, although environ-
mental aspects are mentioned by 38 % of companies, economic motives
strongly dominate the motives to innovate.

Innovation is built in many different ways, but mainly with the
technical teams of the companies and by the entrepreneurs themselves,
through their own knowledge or thanks to access to technical informa-
tion from organizations of the scientific and technological system,
especially local universities and public R&D institutes such as INTA,
INTI and CONICET. It is also key for the entrepreneurs to build infor-
mation exchange networks, to share ideas or to see other technological
and productive experiences, either in the same region or in other regions
where there are similar companies.

Given the difficulty of access to public and private finance, most of
the companies rely on their own sources for investment (71 %). Only 23
% could finance their innovations through funding from science and
technology organizations or other public support (credits and subsidies)
linked to productive development. Financing from the private sector is
very limited (9 %).

4.4. Contributions to the sustainability of the value chain

With regard to the contribution to sustainability of suppliers, en-
terprises expressed three main types (see Fig. 1):

1. Recycling and reusing waste from suppliers (41 % of all mentions).
Entrepreneurs indicate that: "There are large sawmills that even pay us

Table 4
Motivations and types of innovation*
N %
Motivations to innovate To improve processes and 16 47.1
competitiveness
To satisfy demand 14 41.2
To offer ecological solutions 13 38.2
To grow the business 10 294
To improve quality 7 20.6
To use available resources (R&D, raw 5 14.7
materials, capital)
To add value 4 11.8
Type of innovation New processes 19 559
New products 18 529
New technology 16 47.1
Generation of skills and knowledge 10 294
Equipment and infrastructure 8 23.5
Who generates the With its own team 24 70.6
innovations Knowledge exchange with other 10 29.4
companies or actors
With help of the scientific and 10 294
technological system
With private technical assistance 4 11.8
Who finances the With own financing 24 70.6
innovations With public funding 8 23.5
With private financing 3 8.8

Source: based on producer survey.
" multiple choice answers.
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to take the material they discard". The link with some suppliers is
functional as their waste is the raw material for these companies.

2. The incorporation of sustainable suppliers in production processes
(34 %). Entrepreneurs express the search for more sustainable sup-
pliers: "We are committed to the development of small suppliers, for
example, of bamboo, who consciously work towards sustainability,
applying sustainable working methods on small plots of land".

3. The expansion of the market for sustainable products and services
(15 %). Entrepreneurs indicate that through their demand they are
contributing to building and developing a market for suppliers of
sustainable goods and services: "They increase the dynamics and the
sales market for sustainable products and suppliers'. In addition to
producing biodegradable products, they value for example that their
suppliers "help in the process of reusing waste water and improving the
environment".

Regarding the contributions to the companies’ own sustainability,
enterprises mainly do this:

1. By having environmentally friendly attitudes and behavior (32 %).
This idea is associated with comments such as: "Sustainability is at the
core of our existence". This narrative is linked to other narratives such
as defending biodiversity or reducing the carbon footprint.

2. By obtaining greater economic benefits and cost reductions (29 %).
In this respect, there are references such as: "Economically, it allows
me to save and reduce the cost of production and sales", or: "Energy
savings in processes and products make the company totally
sustainable".

3. By the implementation of recycling and input reuse processes (22 %).
Three lines stand out: a) those that show a clear and explicit search
for sustainability, which crosses all the processes of the company,
expressed in statements such as: "I use all organic material, the water
consumption is recycled and the energy by solar panels"; b) those that
refer to recycling and reuse processes as a way of reusing waste that
would otherwise be discarded. Some references that show this
contribution type are: "A waste that would otherwise be discarded,
burnt, is used and replaces other products that are not recommended for
construction, polluting and not at all sustainable”; c) another line of
reflection on recycling and reuse can also be seen as a way to reduce
costs, as observed in some narratives: "In the ecological or recyclable
part... although it is a large investment, often over time it helps to lower
costs".

Finally, six major contributions to the sustainability of clients could
be identified:

1. The generation of sustainable products (42 %), such as: "We
contribute to people eating healthily and getting sick less".

2. Environmental education (14 %). The generation of a new culture
and environmental awareness appears as a fundamental part of many
companies’ projects. Thus, they not only sell products, but also
educate about the importance of caring for the environment: "Edu-
cation regarding the care of the agro-ecosystem, telling them that
bees need to be able to work, which is closely related to avoiding
pollution, maintaining the biodiversity of the ecosystem".

3. The impulse to generate sustainable processes in its customers (14
%).

4. The promotion of recycling processes (12 %). This is present in the
relationship with customers, as entrepreneurs transmit this practice,
thus encouraging consumers to take it on board.

5. The generation of collaborative processes and networks (10 %). This
generates an environment of shared learning and new sustainable
practices, both for entrepreneurs and customers: "It is a nice inter-
action, there is a social and environmental web of mutual experience
and collaboration towards sustainability."
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Fig. 1. Contributions of bioeconomic enterprises to the sustainability of their value chain and of the territory, in % of total mentions.

6. The improvement of product quality (8 %) which is associated with 4. The dynamization of suppliers (6 %), as one entrepreneur comments:
products that are environmentally friendly: "By improving the "We are about to set up this laboratory and link up with people who do
product we help our clients to improve their products". field trials with long-term links". The companies generate synergies that

favor the whole chain and help each other to grow.

4.5. Contributions to sustainable territorial development 5. The development of waste recycling also appears as an activity with

an impact on the territories (11 %), for example: "Customers have

The contributions to sustainability at the territorial level include already made a habit of coming, bringing me their bottles, refilling
both environmental and socio-economic: them, so all those parts of constantly buying are eliminated". Entre-
preneurs state that they reuse waste, oil, wood and fish waste, or

1. The generation of employment (10 %): "We provide direct and indirect even sewage water: "With the recovery of "mud" I don’t generate

employment.” This narrative is directly associated with the contribu-
tion made to strengthening the regional economy (6 %). The com-
ments are linked to how the companies contribute to developing
products that were not previously available in the region, adding
local value: "Working together locally to develop the craft beer industry."
This narrative is also linked to the generation of locally produced
products (13 %): "Recognition of local production”.

. The positive impact that environmental education has generated (13
%). The following comment stand out: "Through the cooperative we
provide opportunities for young people and we provide training in envi-
ronmental issues". Thus, environmental awareness is deeply rooted in
some companies, and they take on a training and educational role,
knowing that what they generate is awareness and a broadening of
environmental ideas in the population and other companies.

. The positive impact of environmental actions (12 %), for example:
"All I seek is to produce in the most environmentally friendly way,
reducing the generation of waste, using natural elements for the
process."

even 20 % of the waste that we generated 20 years ago."

6. Cost reduction and improved product quality (6 %) are commented,
for example: "Services that halve the installation of air conditioners and
thus reduce energy use". Linked to recycling actions is the use of ag-
roecological, biodegradable and compostable products (6 %): "Of-
fering bio-degradable and compostable products that replace conventional
plastics."

5. Towards a typology of the socio-ecological bioeconomy
model

All of the 34 companies report on their ecological contribution to
sustainability, and almost all mention both social (30 out of 34) and
economic (31) aspects. This means that in their narratives, these com-
panies make a comprehensive contribution to the triple bottom line of
social, ecological and economic goals (Belz and Binder, 2017). However,
different patterns can be seen: some companies focus more on their
environmental contribution, while others stress more their
socio-economic contributions to sustainability.



M. Sili and J. Diirr

As for their market outlet, half of the enterprises sell 50 % or more to
the (inter)national market, the other half >50 % to local (and provin-
cial) markets. Following the logic of typologies of sustainable entre-
preneurship (Levinsohn, 2013), we construct our typology of the
socio-ecological bioeconomy on two axis: one represents the impor-
tance of ecological versus socio-economic sustainability narratives, the
other the sales market, taking the two dimensions described in Section
1.2.

For the following graphic we distinguish on the horizontal axis the
companies that generate at least 50 % of their sales at the (inter-) na-
tional level (“bridging”) from those that sell >50 % on the local markets
(“connecting™), and on the vertical axis the companies that mention
more often ecological contributions (50 % and more) in their narratives
from those that stress mainly (>50 %) socio-economic ones.

This results in the following quadrants:

1. “Eco-outward oriented” (4) refers to companies with a strong
ecological narrative that are present on the national and interna-
tional market; it consists of ventures such as agro-ecological pro-
ducers of vine and olive oil, bio fertilizers, and wooden glasses
frames.

2. “Eco-inward oriented” (8) ventures are only present on the local
market and are primarily ecologically motivated. They comprise
enterprises which make agricultural inputs such as earthworm
humus or bio fertilizers, produce agro-ecological food such as inte-
gral wheat flour, or make natural cosmetics, and cleaning products
for local clients.

3. “Socio-inward oriented” (9) enterprises are based on the local market,
and emphasize more their contribution to socio-economic develop-
ment than to ecological aspects of sustainability. Enterprises include
producers of agro-inputs such as bio fertilizers and bio- insecticides,
producers of biomaterials for construction, and natural cosmetics
and natural food.

4. “Socio-outward oriented” (13) bioeconomic companies place
emphasis on their socio-economic contribution to development and
are present on the national market and even abroad. These include
enterprises from the special food sector such as ginger and turmeric,
propolis, gluten free toast and hop pellets, but also enterprises which
produce biomaterials such as bamboo bikes, fish leather tanning,
wooden chips and decks.

It has to be mentioned that the pre-fix “socio” combines the social
and the economic sustainability narratives of the ventures; it does not
mean non-profit, social entrepreneurship in contrast to profit-oriented
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business, a distinction proposed for a typology of green entrepreneur-
ship by Nikolaou et al. (2018). It has to be emphasized again that the
ecological aspect is important for all companies, albeit to different de-
grees. This means that all of the 34 enterprises see themselves as
contributing to ecological as well as socio-economic points, i.e. they
represent sustainable entrepreneurship. It also needs to be noted that the
market outlet is rather a continuum, so that half of the enterprises (17)
sell both on the local and the national market; only eight companies
exclusively sell locally, and nine only nationally. This means that
“bridging” of local resources to outside markets and “connecting” local
producers and clients are not mutually exclusive but are combined in
half of the cases, even if there are not many enterprises that serve
relatively equally both markets.

Even if the limited number of cases does not allow to make system-
atic comparisons, two points should be mentioned in relation to Fig. 2:
First, it can be seen that the more outward-oriented companies tend
make stronger socio-economic (13 out of 17) than ecological contribu-
tions (4), while the narratives of the inward-oriented enterprises are
more balanced between predominant ecological (8) versus socio-
economic (9) contributions. However, there is no significant relation-
ship between market positioning and the ecological dimension (r =
0.060, p=.734). Second, the contributions of the outward-oriented en-
terprises are more widely spread (SD: 21.0) than those of the inward-
oriented (SD: 13.5). This is especially true for the companies that sell
100 % on the (inter-) national market, and whose share of ecological
narratives ranges from 13 % to 100 % (SD: 25.6).

Taking into account these differences, the question is: what else
differentiates the inward-looking from the outward-looking companies,
or, put it differently: will the inward-oriented become outward-oriented
in the future? Is it feasible or even desirable that this will happen? First,
47 % of the inward-oriented enterprises are start-ups, i.e. they are a less
than five years old, which is true for only 18 % of the outward-looking
ones. This means that in the future, some of these start-ups might try to
develop their outlets also on the national level. Second, 53 % of the
inward-oriented enterprises have less than five employees (in contrast to
29 % of the outward-oriented). It is questionable if such small ventures
have the capacity to conquer the national market. Third, the product
lines of the inward-oriented ventures are geared to local demand and
rely less on customers with high purchasing power in certain market
niches, in contrast to some outward-oriented companies which need a
wider market outlet, for example, to sell bamboo bicycles. However, this
does not mean that certain now locally sold products could not enter the
national market.

Fourth, the expressed needs of the different types of enterprises for

Ecological sustainability narratives
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Fig. 2. Different types of bio-embedded enterprises depending on their participation on the national market (horizontal axis) and the share of ecological narratives

versus socio-economic narratives (vertical axis).
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their future development are also diverse. Table 5 shows that the
inward-looking enterprises emphasize more legislative and policy as-
pects, while the outward-oriented enterprises accentuate more labor and
market aspects. Similarly, the two eco-oriented types stress more the
need for adequate environmental and labor legislation and proactive
policies than the socio-oriented types, which put more emphasis on
market expansion, innovations and better trained staff. In short, it seems
that the inward-looking ventures are more dependent on external factors
they cannot influence easily, and therefore might be somehow “caught”
in their local market niche.
Source: based on producer survey

6. Discussion

The socio-ecological bioeconomy model in Argentina can be
well described by certain basic characteristics. The results of this
study, and also taking into account other studies carried out in Argentina
(Diirr and Sili, 2022a, 2022b; Diirr et al. 2024), and in accordance with
international literature, we can assign companies to the socio-ecological
bioeconomy model. They are rather small-sized companies that use
small amounts of biomass of local origin to produce on a small-scale,
mainly biomaterials and food. Their production model is based on the
minimum use of external inputs, small-scale, often organic farming
practices and small-scale biotechnology. The key is the search for sus-
tainable agro-ecological practices, re-use and recycling of waste, high
quality products, territorial identity and transdisciplinary research. In
line with Bugge et al. (2016), there is a strong concern among these
producers for sustainability, biodiversity, recycling of products, and
conservation of ecosystems. As rural entrepreneurs, they create positive
externalities to their territories (Bosworth 2012).

Territory and localized innovation are a key factor in the socio-
ecological bioeconomy model. Innovation is motivated by environ-
mental care combined with the search for productive and economic
improvement in general, and a great anchoring to the territory. In-
novations are also based on available knowledge and existing patents,
they are created at the local level, based on productive experiences and
local knowledge (Levidow et al., 2013). Even if the enterprises face
many conventional factors (such as the existence of technical assistance,
financing, etc.) for their development, they are favoured by some spe-
cific factors such as the existence of local networks, the search for new

Table 5
Needs for further development, in % of enterprises.
Average Average Average Average Total
Econ = Socion=  Inward n Outward Average
12 22 =17 n=17 n=34
Environmental 17 14 12 18 15
awareness in
society
Develop new 17 32 24 29 26
products and
expand
markets
Financing 42 36 41 35 38
Innovate and 33 41 41 35 38
improve
processes
Environmental 42 18 35 18 26
and labor
legislation
Larger supplier - 5 - 6 3
market
More trained 8 23 12 24 18
and
committed
staff
Proactive and 58 41 59 35 47
stable public
policies
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ways of living, changes in consumption patterns, and environmental
awareness. Thus, innovation for these entrepreneurs requires areas of
interaction where knowledge, ideas and information are exchanged, i.e.
a territory of concrete proximity where the actors can establish coop-
eration and exchange links. Innovation is no longer limited to strictly
technological and economic processes, but includes the defense of the
environment, the preservation of landscapes and the enhancement of
heritage (de Boon et al., 2022). In short, territory and the search for new
lifestyles and consumption patterns are important additional factors for
the development of these innovations.

The socio-ecological bioeconomy model promotes sustainabil-
ity of value chains. Bioeconomic initiatives make a contribution to the
sustainability of their suppliers and their customers, i.e., to the value
chain in which they are inserted in different ways (Wohlfahrt et al.
2019). In doing so, these initiatives are in a position to contribute to
creating sustainable value chains in the territories, articulating sus-
tainable suppliers with sustainable clients (Moretti et al., 2023).

Several elements should be highlighted.

There is a focus on producing sustainable goods and services.
There is a commitment to building a new culture of environmental
care.

o There is a significant predisposition to recycle and reuse waste from
suppliers, and to hire suppliers that are more sustainable, thus aim-
ing to generate sustainable products.

There is a significant intention to promote and build sustainable
production chains, through greater environmental education and
awareness among all parties, but also by influencing or conditioning
(based on the demands for types of products) other parts of the chain.

The sustainability of their own enterprises is achieved through a
combination of environmentally friendly and economically efficient
practices. In other words, sustainability is seen as an environmental as
well as an economic issue. Yet, profit does not seem to be the only goal
for these companies (Bosworth 2012). Moreover, the social dimension is
very prominent in their value chains. In short, the companies have a
holistic vision of the sustainability of their value chains, providing sus-
tainable products and services by connecting with suppliers and serving
sustainability-oriented customers, and by creating networks and
fostering environmental awareness.

The socio-ecological bioeconomy model focuses on an inte-
grated vision of territorial development. The contribution of the
bioeconomic activities to territorial and rural development is diverse,
and is reflected in the narratives of building new forms of production
and consumption, sustainability, ties with the territory, and a new form
of relationship with nature. In this way, the holistic view of the pro-
duction process, which combines the ecological, social and economic
dimensions in a balanced way and is linked to the territorial basis,
represents a representative factor of the socio-ecological model (Farny
and Binder, 2021). However, many of the contributions to territorial
development, such as employment creation, generation of local products
with value added, or recycling and environmental education, strongly
relate to value chain sustainability. The social participation of these
companies or the level of involvement in the community was not spe-
cifically mentioned as a contribution to territorial development. This
deserves further research. This also applies to the special way that
women play in strengthening the embeddedness of the value chains. The
type of activities carried out by them have a focus on the production of
cosmetics and pharmaceuticals, and are more oriented towards local
direct sales. It seems that female entrepreneurs have a strong local
customer base that they know and mobilise for the commercialisation of
their products.

Market orientation is a key factor differentiating actors of the
socio-ecological bioeconomy. Although some companies sell to both
the local and national markets, the distinction between those producers
who “connect” with their customers at the local level and those who
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build a “bridge” to extraterritorial consumers seems important. These
two options can make a different contribution to sustainable rural
development. The idea that sectors that sell their products outside the
local sphere contribute to regional development has long been discussed
under the export hypothesis. This claims that in order to promote rural
economic development, it is necessary to promote companies that sell
their products outside their territory (Kilkenny and Partridge, 2009). In
turn, the development of local markets can support the use of local re-
sources to satisfy local demand, thereby generating employment and
income. Even if the question of which of the two approaches can
contribute more to sustainable rural development cannot be clarified
here, with regard to the socio-ecological bioeconomy another question
arises: Is external orientation always desirable considering that con-
necting local producers and consumers means shortening of supply
chains, reducing the need for transport, contributing to direct contacts of
and trust between producers and consumers, use of local knowledge to
find local solutions, enhanced local identities, more circularity and less
waste, as described by some authors (Hausknost et al., 2017; Priefer
et al., 2017). Besides, the local orientation might also be a choice of
lifestyle the owners deliberately have chosen, with no intention to
expand (Miiller and Korsgaard, 2018). The stronger eco-orientation and
weaker socio-economic orientation of the inward-looking enterprises
seems to point in the same direction. “Visionary” small enterprises take a
more nature-centered and less growth-oriented perspective in their
business operations (Kearins et al., 2010). On the one hand, it has been
argued that sustainability start-ups are interested in market growth, but
on the other hand, that there is often a tendency to limit this growth in
order not to undermine sustainability standards, but rather to keep them
high. It may also be that start-ups want to remain in their niche so as not
to attract excessive interest and therefore competition from incumbent
companies (Hockerts and Wiistenhagen, 2010).

The typologies of sustainable entrepreneurship are a suitable in-
strument for understanding the socio-ecological bioeconomic model.
For a comparison of the typology presented here with others, it must first
be noted that it represents only a sub-categorization of the socio-
ecological bioeconomy model, which alone differs from other bio-
economy approaches, as explained above. There are some similarities
with typologies of sustainable entrepreneurs, but they must be viewed
against this background. For example, the eco-inward-oriented entre-
preneurs could have some points of overlap with the alternative green
start-ups of Bergset & Fichter (2015), e.g. the local perspective, the
closed cycle of production and consumption, and a rather weak growth
strategy. The eco-outward-oriented ones could partly correspond to the
visionary green start-ups, which take a more global than local
perspective and also a more mass market perspective, but with strong
visions of sustainability. The socio-outward-oriented entrepreneurs
certainly have something to do with the ecopreneurs of Schaltegger &
Wagner (2011) as they are more economically and market-oriented.
Despite these partial similarities, it must be emphasized again that the
typology developed here refers to small to medium-sized, strongly
locally integrated and sustainability-oriented companies of the alter-
native, socio-ecological bioeconomy model.

7. Conclusions

This paper describes the functioning of the socio-ecological model. In
many Latin American countries the bioeconomy is still very focused on
the processing of large volumes of biomass or on biotechnological
progress, while the socio-ecological model is rather invisibilized.
Therefore, this analysis is one of the first to better understand the basic
characteristics and activities of this type of bioeconomy.

The proposed typology of socio-ecological bioeconomic enterprises
based on their sustainability narratives and market orientation might be
useful for further conceptualization of the interrelationships of these two
categories. It also offers a scheme to better distinguish the needs of
different types of small-scale bioeconomic enterprises. For further
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research, it will be interesting to explore deeper if a stronger ecological
orientation of enterprises has implications for their growth perspective,
for example, if there is less motivation and/or less opportunities to
expand their business to outside markets. Moreover, further investiga-
tion might clarify if more outward market orientation actually goes hand
in hand with less eco-orientation, as some authors claim (Bergset and
Fichter, 2015; Schaltegger and Wagner, 2011), and as this research has
also shown.

The results obtained from this research come from experiences of
dispersed bio-economic initiatives in different Argentinean rural terri-
tories. In the future, more in-depth results on the contribution to sus-
tainability and territorial development could be obtained from the
analysis of bio-economic clusters located in a specific territory. In the
same vein, further research could focus on measuring, through quanti-
tative indicators, the level of contribution of bioeconomy initiatives to
territorial development. This would make it possible to identify which
sectors, productive modalities or bioeconomic models have a greater
impact in terms of sustainability, employment and value generation in
the territory, which could guide policies to support the sector (Refsgaard
et al., 2021).
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Appendix A. Map of interviewed companies in Argentina
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