What types of circular business models for creating value from agro-waste?
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Circular economy is an economic system that replaces the ‘end-of-life’ concept with reducing, alternatively reusing,
recycling and recovering materials in production/distribution and consumption processes. It operates at different levels
(micro, meso and macro) with the aim to accomplish sustainable development, thus simultaneously creating
environmental quality, economic prosperity and social equity, to the benefit of current and future generations (Kirchherr,
2017). The circular economy is enabled by novel business models.

The objective of this research is to identify and characterise different types of business models that create value
from agricultural waste and by-products via cascading or closing loops.

Create value from agricultural waste and by-products is challenging due to the heterogeneity, seasonality and
perishability of resources. Enterprises dealing with agro-waste also need to take into account the contamination risk, the
price uncertainty on agriproduct markets and the geographic dispersion of resources. Moreover, there are different
valorisation opportunities in alternative sectors leading to new products and applications, with a lower or higher value, as
outlined in the value pyramid for biomass valorisation (Rood et al., 2017). From a business perspective, valorising agro-
waste requires a reverse logistics, a new vision of customer-supplier relationships, new forms of organization and new
marketing strategies, at the crossroads of various value chains.

Several propositions have been made for sustainable or circular business models classification (Lewandowski,
2016). The ReSOLVE framework proposed by the Ellen MacArthur Foundation is based on the different strategies
‘regenerate, share, optimise, loop, virtualize, exchange’ (EMF, 2013). Bocken et al. (2014) divide sustainable business
models into eight archetypes which describe the main type of business model innovation: technological, social or
organisational. According to Fielt (2013), a characterisation of each business model type should include specific
classification criteria (e.g. level of innovation) and business model framework elements, such as customer, value
proposition, organisational structure, economics and/or other value dimensions.

We have selected six cases (out of 33 cases studied in the EU project NOAW) from France, Germany, the
Netherlands and Italy, converting agricultural by-products into valuable products via a circular economy (cascading or
closing loops) approach. Qualitative semi-structured interviews have been performed for all cases except for a biorefinery,
already largely been documented in literature (Schieb et al., 2014). The cases have been analysed according to the type
of organisational structure, resources and transformation processes, value propositions, key partners, customers, strategic
approaches and type of business model innovation (table 1).

Table 1. Cases analysed.
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These six cases represent six types of circular business models for creating value from agro-waste and by-products.
They differ in their way of value creation (from lower to higher value) and/or in their organisational form as shown in
figure 1: biogas plant (case 1), upcycling entrepreneurship (case 4), environmental biorefinery (case 6), support structure
(case 5), agricultural cooperative (case 3) and agropark (case 2).

Figure 1. Typology of circular business models for valorising agro-waste and by-products.

Biogas plant Support structure
Supports new ways of valorisation, aims to enable
stakeholders to develop their (cross-sector)

activities.

Bioenergy production from agricultural waste,
biomethane (and biohydrogen) and digestate.

Agricultural co-operative
Upcycling entrepreneurship Autonomous association of persons united
voluntarily to meet their common needs through
a jointly owned and democratically-controlled
enterprise. The co-operative valorises by-
products from its activities.

Innovative way of valorisation to convert of low-
value by- products into high-value materials.

Environmental biorefinery

Integrated bio-based industry, using by-
products, residues and wastes as inputs to
produce a variety of different technologies
to produce chemicals, biofuels, food and
feed ingredients, biomaterial and power.

Agropark

Spatial cluster of agricultural and related economic
activities with high-productivity plant-based
production and processing. The cycles of water,
minerals and gases are skilfully closed and the use of
fossil energy is minimised, particularly by the
processing waste and by-products.

The typology shows the diversity but also a complementarity of circular business models that create value from
agro-waste and by-products. The classification is useful because it advances the conceptual understanding of business
models and may provide practical recommendations for other businesses, investors and resource or equipment suppliers
in understanding the positioning and long-term perspectives of the business. Although the analysis identifies different
circular business models, the results represent only the first step to create a value cascading model in which agricultural
resources use is optimised. The typical agricultural characteristics (heterogeneity, fluctuating volumes of resources,
flexibility in production) still need to be integrated to create synergies and ensure that the highest value is achieved, and
the environmental impact over the whole life cycle is minimized.

Acknowledgement: This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688338.
References

Bocken, N.M.P., Short, S.\W., Rana, P., Evans, S.: A literature and practice review to develop sustainable business
model archetypes. Journal of Cleaner Production. 65, 42-56 (2014). doi:10.1016/j.jclepro.2013.11.039

EMF - Ellen MacArthur Foundation: Towards the circular economy. Economic and business rationale for an
accelerated transition. (2013)

Fielt, E.: Conceptualising Business Models: Definitions, Frameworks and Classifications. 1. 1, (2013).
d0i:10.5278/0js.jbm.v1i1.706

Kirchherr, J., Reike, D., Hekkert, M.: Conceptualizing the circular economy: An analysis of 114 definitions. Resources,
Conservation and Recycling. 127, 221-232 (2017). doi:10.1016/j.resconrec.2017.09.005

Lewandowski, M.: Designing the Business Models for Circular Economy—Towards the Conceptual Framework.
Sustainability. 8, 43 (2016). doi:10.3390/su8010043

Rood, T., Muilwijk, H., Westhoek, H.: Food for the circular economy. PBL Netherlands Environmental Assessment
Agency. 41 (2017)

Schieb, P.-A., Lescieux-Katir, H., Thénot, M., Clément-Larosiére, B.: Bioraffinerie 2030 une question d’avenir. (2014)

Spieth, P., Schneckenberg, D., Ricart, J.E.: Business model innovation — state of the art and future challenges for the
field. R&D Management. 44, 237-247 (2014). doi:10.1111/radm.12071


https://doi.org/10.1016/j.jclepro.2013.11.039
https://doi.org/10.5278/ojs.jbm.v1i1.706
https://doi.org/10.1016/j.resconrec.2017.09.005
https://doi.org/10.3390/su8010043
https://doi.org/10.1111/radm.12071

