
HAL Id: hal-02919820
https://hal.science/hal-02919820

Submitted on 12 May 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

The engineering of food with sustainable development
goals:policies, curriculums, business models, and

practices
Hiam Serhan, Gwenola Yannou-Le Bris

To cite this version:
Hiam Serhan, Gwenola Yannou-Le Bris. The engineering of food with sustainable development
goals:policies, curriculums, business models, and practices. International Journal of Sustainable En-
gineering, 2021, 14 (1), pp.12-25. �10.1080/19397038.2020.1722765�. �hal-02919820�

https://hal.science/hal-02919820
https://hal.archives-ouvertes.fr


The engineering of food with sustainable development goals:policies, curriculums, business 

models, and practices 

 

 

Abstract 

The environmental, nutritional, and socio-economic issues in the globalised agro-industrial food 

system are at the center of political agendas, reform programmes, and sustainable curriculums in 

higher education institutions to accelerate the sustainability transition of food sociotechnical systems. 

Despite the societal importance of these issues there is little proposals aiming to address sustainable 

development goals in food science and engineering curriculums. However, promoting project-based 

learning by students on how to develop eco-designed business models and eco-innovated food 

products seem to be an essential lever for the sustainability transition. This paper describes how a 

consortium of French agri-food engineering colleges implemented sustainable development goals via 

the governmental Idefi-EcoTrophelia programme. Through two cases, we show how the students used 

engineering and managerial knowledge to eco-design business models and to develop entrepreneurial 

capabilities to establish green ventures to commercialise their innovation. To analyse these projects 

we propose a sustainable business model canvas that describes the processes through which food eco-

innovations were developed and transferred from the research institutions to industries and 

consumers. This model facilitates understanding how the sustainable development goals transform 

food sociotechnical systems to create societal values.,  

1. Introduction 

Over the past few decades, the environmental issues in the globalised agro-industrial food system – 

that is, the ways in which institutions, agriculture and farmers, food industries, and consumers organise 

their practices to produce, prepare, and consume food products – have raised concerns about their 

long-term sustainability (Caron et al. 2018; FAO 2015, 2018). These concerns comprise environmental 

issues (e.g., air pollution, species diversity, ecosystem integrity, increased food miles,1 intensive 

livestock production), socioeconomic issues (rural impoverishment and vulnerability of small farmers), 

and nutritional and health issues associated with inappropriate food consumption and unhealthy diets. 

Today, the impacts of these problems and the ways to address them are at the centre of the political 

agenda (e.g., the 2030 United Nations Agenda for Sustainable Development, 2017), reform 

programmes (Reform of the Committee on World Food Security 2009), and future goals and scenarios 

(OECD 2015, 2016). They call for an ‘ecological transition’ through innovation that develops and 

diffuses clean technologies and initiates broader changes in sociotechnical systems (Geels and Schot 

2007). These changes aim to improve the socioeconomic, nutritional, and environmental impacts of 

the world’s dominant industrial food system and transform consumers' behaviour and even the 

meaning of what they are eating (Yannou-LeBris et al. 2019; FAO 2015). 

Initiating an environmental transition is motivating actors to eco-innovate supply chains (Egilmez et al. 

2014), improve the lifecycle environmental impacts of food products by reducing the social and 

production costs related to conventional agriculture and food processing. Nonetheless, implementing 

these sustainable policies in strategic management (Miah et al. 2017) and business models remains 

difficult (Lüdeke-Freund 2013). In the agri-food industries, implementation is slow because of a 

shortage of capabilities and competencies necessary to implement the sustainable development goals 

(SDGs) operationally. Reengineering food products with eco-innovation practices will necessitate 
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including SDGs in the activities, structure, and governance of business models (BM) (Bolton and 

Hannon 2016). 

To develop these engineering capabilities and competencies, the European institutions of higher 

education are introducing new curriculums to increase the competences of teachers and students to 

better understand the systemic nature of eco-innovation and facilitate its implementation in projects 

and business activities (Ramisìo et al. 2019; Sammalisto et al. 2016; Lozano et al. 2014). 

Despite the increased research on the broad range of issues regarding sustainable engineering (Rossi 

et al. 2019; Moon 2016; Rahimifard and Clegg 2008; Bakker et al. 2009), further studies are needed to 

augment our knowledge about the systemic nature of eco-innovation and the importance of business 

model innovation. They can provide a better understanding of how sustainable food products can be 

designed and delivered to consumers. Rahimifard and Trollman (2018) underscore the urgent need to 

increase engineering capabilities to integrate the underlying principles of SDGs into engineering 

education and how SDGs are implemented in practice. We respond to this call by examining a 

curriculum called Idefi-EcoTrophelia, introduced by the French government that funded institutions of 

higher education to train agricultural and food engineers and designers to eco-design BMs to create 

food eco-innovations and introduce them in the market. 

Business model innovation (BMI) is increasingly recognised as a key driver to deliver greater social and 

environmental sustainability in systems of industrial activity (Lüdeke-Freund 2013). Despite the 

growing literature on business model theories (Stubbs and Cocklin 2008) and BMI drivers and barriers 

(Andreini and Bettinelli 2017), no case studies are available that examine how SDGs can be embedded 

in higher education programmes to teach students how to create BMs on delivering eco-innovated 

food solutions to agri-food industries and the market. 

The main objective of this research is to show that eco-designing food is a complex systemic approach, 

through which regulations, consumers wants and desire, standards and industrial resources and 

capabilities contribute to the formulation of a single product. To be successful, eco-innovators must 

manage the interaction of policies and negative externalities in the incumbent food regime. For this 

reason, new training techniques, capabilities, and competencies need to be developed in order to 

create ecologically beneficial food niches that not only meet the unmet consumer demand but also 

satisfy broader societal wants and needs. Through two case studies, we identify the processes used by 

two teams of French engineering students to align business strategies, food policies, and consumer 

needs so as to eco-design food BMs and established environmentally aware new firms. We explore 

how these two entrepreneurial ventures introduced economically viable and nutritious products with 

smaller environmental impacts and respected the social dignity of their employees and others affected 

by their innovations. 

This paper increases our knowledge about sustainable food engineering practices in two ways. First, it 

describes the curriculum of Idefi-EcoTrophelia to diffuse eco-innovation practices into educational 

programmes. Second, it highlights the ways in which the engineering students involved in this 

programme developed not only the required engineering capabilities to eco-design and innovate new 

food products but also entrepreneurial competencies and managerial capabilities to sense and seize 

opportunities for developing new BMs. 

The paper is structured as follows. In Section 2, we provide an overview of business model literature 

with a particular emphasis on the importance of dynamic capabilities to analyse sustainable transition 

and the societal impacts of its innovation in activities, structure, and governance. Section 3 describes 

the Idefi-EcoTrophelia program, goals, and tools. This section presents the process through which the 

various institutions collaborated to introduce eco-innovation into their teaching methods. We also 



describe the sustainable BMI framework that was created to analyse the eco-design practices used in 

the students’ projects. In Section 4, we present and analyse two of these projects to illustrate how the 

student engineers translated some of the SDGs into eco-designed BMs and created economically 

successful, socially inclusive, and environmentally friendly food products.  

2. The importance of business model innovation for sustainable transition 

2.1. Business models and business model innovation 

A business model is a conceptual tool that describes how a firm creates and delivers value to its 

customers, partners, and vendors (Teece 2018; Osterwalder and Pigneur 2010). BMs connect three 

interdependent elements (Amit and Zott 2012). The first element encompasses the selected activities 

to be performed. This refers to the ‘content’ of a firm’s activity system. The second element consists 

of the ways in which these activities are linked and sequenced. This describes the ‘structure’ or ‘how’ 

activities are performed. The third element is ‘governance,’ namely, ‘who’ performs the activities, and 

with which skills, and the resources that can compete in their target market. It is possible to distinguish 

two different conceptualisations of a business model. The first is static, in that it refers to a structural 

representation or a replicable configuration that confines the value of a firm’s core activity to a specific 

set of goals and practices (Demil and Lecoq 2010). The second conceptualisation is dynamic, as it 

focuses on the dynamic capabilities and competencies (Teece 2018; Helfat and Martin 2015) that an 

organisation develops and mobilises to facilitate the evolution of its business model from a static 

pattern to a set of dynamic and interdependent actors and opportunities. 

Dynamic capabilities are the skills that organisations develop to sense and seize new business 

opportunities. In the food sector, they include understanding market and social requirements, creating 

new knowledge, recruiting responsible partners, and mobilising resources to eco-design and eco-

innovate sustainable agricultural and agro-industrial practices (Yannou-LeBris and Ferrandi 2016). Eco-

design or eco-efficiency means considering the environmental impacts of a product in the early stages 

of its life cycle (Kendall and Spang 2019). Eco-innovation consists of integrating circular-economy 

principles into both social and environmental innovation processes and being mindful of waste and 

end-of-life recycling (Ademe 2018); in a circular economy, the food waste of one process is reused as 

a resource in another process. Eco-innovation transcends traditional eco-efficiency, which concerns a 

reduction in resource inputs, including energy, as well as in waste and emissions and at least one of 

the four dimensions of sustainable development in food: economic, environmental, social, and 

nutritional (Yannou-LeBris et al. 2019; FAO 2014). 

In both the static and dynamic perspectives, value creation is at the heart of every business model. 

Value represents the aspects of a product or service for which customers are willing to pay (Drucker 

2002). In terms of sustainable performance, this refers to the relevance of a business model value 

proposition, which, in turn depends on the relevance of the knowledge value chain in an activity 

system. This refers to the sequence of cognitive activities (Martins, Rindova, and Greenbaum 2015) in 

which actors transform data (raw facts, requirements, trends, environmental pressure) into 

information (data with meaning). This is transformed into knowledge (information that can be 

operationalised in a specific context) and finally into practical wisdom (Nonaka and Toyama 2008), 

which is the ability to use the knowledge to achieve the desired goals (Yannou-LeBris and Serhan 2018; 

Ermine 2013; Powell 2001). This knowledge management process is intended to achieve BMI by 

involving a company’s business model elements – activities, structure, and governance – in a 

sustainable transition by eco-innovating solutions (Teece and Linden 2017; Birkinshaw and Ansari 

2015; Wu, Guo, and Shi 2013; Malhotra 2002). 

2.2. Business model innovation for food systems’ transition to sustainability 



BMI generally refers to the search by companies for new business logics and new ways to create and 

capture value for their customers, partners, and suppliers (Amit and Zott 2012; Aspara et al. 2013; 

Casadesus-Masanell and Zhu 2013). It offers the potential to provoke sustainable changes through the 

development and mobilisation of organisational and managerial dynamic capabilities (Helfat and 

Martin 2015; Teece 2018). 

A transition concept – which refers to a gradual and reflexive trajectory of change from one state of 

production, processing, and consumption to another (Lachman 2013) – brings into focus the new state 

to be achieved, the path towards a new state, the transition problems including path dependencies 

and lock-in effects in the system to be changed, and the wide range of internal and external 

developments that may shape the outcome (El Bilali 2018; Kemp 1994). 

The growing body of literature on sustainability transition concerns the long-term transformation 

towards sustainability of sociotechnical systems in various domains, such as energy and water supply, 

transportation, and agricultural and food systems (Markard, Raven, and Truffer 2012; Geels and Schot 

2007; Meynard et al. 2016; Smith, Vos, and Grin 2010). In a parallel strand of research, BMs and 

sustainable development focus explicitly at the firm level (Bolton and Hannon 2016) to examine how 

the development and implementation of novel BMs can create and capture value from sustainable 

innovations (Boons and Lüdeke-Freund 2013). In recent years, there has been growing interest in how 

these two strands of research might be synthesised to offer insights into how BMI could act as a 

catalyst for systemwide sustainability transitions (Bolton and Hannon 2016; Boons and Lüdeke-Freund 

2013; Loorbach et al. 2010). Thus, through its value-creating logic, a business model can be viewed as 

a strategic model to analyse sustainable transition and the societal impacts of its innovation in 

activities, structure, and governance (Amit and Zott 2012; Beattie and Smith 2013; Bocken et al. 2014). 

Using the BMI pattern to analyse food-eco-innovation projects in French engineering higher education 

institutions enables us to illustrate the competencies and dynamic capabilities needed to achieve a 

transition from ‘traditional innovation for economic productivity and market share’ to ‘green 

innovations grounded on various SDGs’ (Kemp 2010; Kemp, Rip, and Schot 2001). 

Agri-food systems transition management is a programme, model, and set of tools or instruments to 

support the co-evolution of three types of sociotechnical systems landscapes, regimes, and niches. A 

sociotechnical system is a collection of stakeholders, their networks, practices, and knowledge; the 

technologies they use; their collective representations; and the standards and rules they adopt (Kemp, 

Loorbach, and Rotmans 2007; Lachman 2013; Rip and Kemp 1998). 

The landscape encompasses the trends and global pressures, such as the growing population, food 

security, public food policies, ecosystem degradation, resources depletion, and health problems 

related to food within which action will be taken (FAO 2018). 

The sociotechnical regime comprises the network of dominant actors, formal and informal rules, 

technologies, and consumption behaviour that form and maintain the globalised agro-industrial food 

system (Meynard et al. 2016). 

Niches are spaces (e.g., sustainable or green start-ups, R&D laboratories for eco-design, farmers 

market niches, experimental and demonstration food projects, food labs) where innovative activities 

take place as alternatives to the policies and practices of the dominant regime and landscape (Smith 

2007). The landscape constitutes a source of pressure for regime change and opportunities for niche 

development (Smith, Vos, and Grin 2010). Societal change come about through ‘transition pathways’ 

(Geels and Schot 2007) formed through interaction, alignment, or co-evolution of objectives and 

practices between all relevant actors at different societal levels, such as the food policies and 

institutions, universities, agri-food industries, supply chain participants, and consumers. 



The complexity of a food system transition – due to the fixed infrastructure and rigid policies at the 

landscape level, the various actors governing the dominant agro-industrial regime, and the multilevel 

processes involved in the change programme – underscores the necessity of studying specific 

programmes that have deployed SDGs to accelerate transition in the food systems, i.e. interactions 

within and between the three sociotechnical systems, landscape, regime and niches. 

In this research, we present the EcoTrophelia innovation programme as a transition pathway that 

enabled French engineering colleges and students to develop hands-on projects and transfer 

technology from universities to industries and consumers. 

2. The importance of business model innovation for sustainable transition 

2.1. Business models and business model innovation 

A business model is a conceptual tool that describes how a firm creates and delivers value to its 

customers, partners, and vendors (Teece 2018; Osterwalder and Pigneur 2010). BMs connect three 

interdependent elements (Amit and Zott 2012). The first element encompasses the selected activities 

to be performed. This refers to the ‘content’ of a firm’s activity system. The second element consists 

of the ways in which these activities are linked and sequenced. This describes the ‘structure’ or ‘how’ 

activities are performed. The third element is ‘governance,’ namely, ‘who’ performs the activities, and 

with which skills, and the resources that can compete in their target market. It is possible to distinguish 

two different conceptualisations of a business model. The first is static, in that it refers to a structural 

representation or a replicable configuration that confines the value of a firm’s core activity to a specific 

set of goals and practices (Demil and Lecoq 2010). The second conceptualisation is dynamic, as it 

focuses on the dynamic capabilities and competencies (Teece 2018; Helfat and Martin 2015) that an 

organisation develops and mobilises to facilitate the evolution of its business model from a static 

pattern to a set of dynamic and interdependent actors and opportunities. 

Dynamic capabilities are the skills that organisations develop to sense and seize new business 

opportunities. In the food sector, they include understanding market and social requirements, creating 

new knowledge, recruiting responsible partners, and mobilising resources to eco-design and eco-

innovate sustainable agricultural and agro-industrial practices (Yannou-LeBris and Ferrandi 2016). Eco-

design or eco-efficiency means considering the environmental impacts of a product in the early stages 

of its life cycle (Kendall and Spang 2019). Eco-innovation consists of integrating circular-economy 

principles into both social and environmental innovation processes and being mindful of waste and 

end-of-life recycling (Ademe 2018); in a circular economy, the food waste of one process is reused as 

a resource in another process. Eco-innovation transcends traditional eco-efficiency, which concerns a 

reduction in resource inputs, including energy, as well as in waste and emissions and at least one of 

the four dimensions of sustainable development in food: economic, environmental, social, and 

nutritional (Yannou-LeBris et al. 2019; FAO 2014). 

In both the static and dynamic perspectives, value creation is at the heart of every business model. 

Value represents the aspects of a product or service for which customers are willing to pay (Drucker 

2002). In terms of sustainable performance, this refers to the relevance of a business model value 

proposition, which, in turn depends on the relevance of the knowledge value chain in an activity 

system. This refers to the sequence of cognitive activities (Martins, Rindova, and Greenbaum 2015) in 

which actors transform data (raw facts, requirements, trends, environmental pressure) into 

information (data with meaning). This is transformed into knowledge (information that can be 

operationalised in a specific context) and finally into practical wisdom (Nonaka and Toyama 2008), 

which is the ability to use the knowledge to achieve the desired goals (Yannou-LeBris and Serhan 2018; 

Ermine 2013; Powell 2001). This knowledge management process is intended to achieve BMI by 



involving a company’s business model elements – activities, structure, and governance – in a 

sustainable transition by eco-innovating solutions (Teece and Linden 2017; Birkinshaw and Ansari 

2015; Wu, Guo, and Shi 2013; Malhotra 2002). 

2.2. Business model innovation for food systems’ transition to sustainability 

BMI generally refers to the search by companies for new business logics and new ways to create and 

capture value for their customers, partners, and suppliers (Amit and Zott 2012; Aspara et al. 2013; 

Casadesus-Masanell and Zhu 2013). It offers the potential to provoke sustainable changes through the 

development and mobilisation of organisational and managerial dynamic capabilities (Helfat and 

Martin 2015; Teece 2018). 

A transition concept – which refers to a gradual and reflexive trajectory of change from one state of 

production, processing, and consumption to another (Lachman 2013) – brings into focus the new state 

to be achieved, the path towards a new state, the transition problems including path dependencies 

and lock-in effects in the system to be changed, and the wide range of internal and external 

developments that may shape the outcome (El Bilali 2018; Kemp 1994). 

The growing body of literature on sustainability transition concerns the long-term transformation 

towards sustainability of sociotechnical systems in various domains, such as energy and water supply, 

transportation, and agricultural and food systems (Markard, Raven, and Truffer 2012; Geels and Schot 

2007; Meynard et al. 2016; Smith, Vos, and Grin 2010). In a parallel strand of research, BMs and 

sustainable development focus explicitly at the firm level (Bolton and Hannon 2016) to examine how 

the development and implementation of novel BMs can create and capture value from sustainable 

innovations (Boons and Lüdeke-Freund 2013). In recent years, there has been growing interest in how 

these two strands of research might be synthesised to offer insights into how BMI could act as a 

catalyst for systemwide sustainability transitions (Bolton and Hannon 2016; Boons and Lüdeke-Freund 

2013; Loorbach et al. 2010). Thus, through its value-creating logic, a business model can be viewed as 

a strategic model to analyse sustainable transition and the societal impacts of its innovation in 

activities, structure, and governance (Amit and Zott 2012; Beattie and Smith 2013; Bocken et al. 2014). 

Using the BMI pattern to analyse food-eco-innovation projects in French engineering higher education 

institutions enables us to illustrate the competencies and dynamic capabilities needed to achieve a 

transition from ‘traditional innovation for economic productivity and market share’ to ‘green 

innovations grounded on various SDGs’ (Kemp 2010; Kemp, Rip, and Schot 2001). 

Agri-food systems transition management is a programme, model, and set of tools or instruments to 

support the co-evolution of three types of sociotechnical systems landscapes, regimes, and niches. A 

sociotechnical system is a collection of stakeholders, their networks, practices, and knowledge; the 

technologies they use; their collective representations; and the standards and rules they adopt (Kemp, 

Loorbach, and Rotmans 2007; Lachman 2013; Rip and Kemp 1998). 

The landscape encompasses the trends and global pressures, such as the growing population, food 

security, public food policies, ecosystem degradation, resources depletion, and health problems 

related to food within which action will be taken (FAO 2018). 

The sociotechnical regime comprises the network of dominant actors, formal and informal rules, 

technologies, and consumption behaviour that form and maintain the globalised agro-industrial food 

system (Meynard et al. 2016). 

Niches are spaces (e.g., sustainable or green start-ups, R&D laboratories for eco-design, farmers 

market niches, experimental and demonstration food projects, food labs) where innovative activities 



take place as alternatives to the policies and practices of the dominant regime and landscape (Smith 

2007). The landscape constitutes a source of pressure for regime change and opportunities for niche 

development (Smith, Vos, and Grin 2010). Societal change come about through ‘transition pathways’ 

(Geels and Schot 2007) formed through interaction, alignment, or co-evolution of objectives and 

practices between all relevant actors at different societal levels, such as the food policies and 

institutions, universities, agri-food industries, supply chain participants, and consumers. 

The complexity of a food system transition – due to the fixed infrastructure and rigid policies at the 

landscape level, the various actors governing the dominant agro-industrial regime, and the multilevel 

processes involved in the change programme – underscores the necessity of studying specific 

programmes that have deployed SDGs to accelerate transition in the food systems, i.e. interactions 

within and between the three sociotechnical systems, landscape, regime and niches. 

In this research, we present the EcoTrophelia innovation programme as a transition pathway that 

enabled French engineering colleges and students to develop hands-on projects and transfer 

technology from universities to industries and consumers. 

3. Teaching sustainability at European and French institutions of higher education: curriculums and 

skills 

European institutions of higher education have achieved significant progress in meeting SDGs (Lozano 

et al. 2014; Ramisìo et al. 2019). This progress has been attained by undertaking various initiatives, 

programmes, and research. For example, the Technical University of Catalonia has developed a green 

curriculum including the implementation of various environmental projects (Capdevila, Bruno, and 

Jofre 2002). Swedish institutions of higher education incorporated sustainability learning, knowledge, 

and actions into their curriculum (Sammalisto et al. 2016). Other researchers analysed the 

commitments and implementation approaches of environmental management systems at institutions 

of higher education internationally (Lozano et al. 2013), such as the practical education programmes 

and critical success factors used to implement environmental management systems in higher 

education institutions (Disterheft et al. 2015), and the circumstances in which key skills for sustainable 

development in higher education are developed (Barth et al. 2007). 

The results of these studies suggest that higher education is a particularly important vehicle for 

teaching sustainability and developing the skills to address sustainable development issues. Despite 

these general efforts, little study has been conducted on how to implement food sustainability 

research and praxis programmes in higher education and how teachers and students develop skills and 

co-evolve to design and implement eco-innovated BMs in real-world projects. Our research addresses 

this gap by describing the new curriculum of the French government (Idefi-EcoTrophelia) to assist 

students in developing new entrepreneurial capabilities and skills through creating innovative food 

products. We explain how teachers and students in this programme needed to navigate the 

complexities of food business system eco-design, eco-innovate, and attempt to introduce their new 

products in established food industries and markets. 

3.1. The ANR (agence nationale de la recherche)-Idefi-Eco Trophelia challenge 

3.1.1. Idefi-Ecotrophelia initiative to contribute to food systems’ sustainable transition 

In 2012, the Idefi-EcoTrophelia project was selected by the French Department of Agriculture as one 

of the winners in a call for ‘Innovative Training Excellence Initiative’ (Idefi) projects. Thirteen 

institutions of higher education specialised in agricultural and food engineering and designing2 took 

part in this project to contribute to two goals. First, to raise the consciousness of engineers and 



designers about their responsibilities in the reengineering of food systems and their mission in the 

trajectory towards environmental transition. 

Second, to create teams of professors, students, and industrial partners aimed at conceptualising and 

completing sustainable food innovation projects within an academic year by addressing one or more 

of the SDGs. 

The EcoTrophelia projects aimed to achieve at least one of the following goals regarding sustainable 

food development: making it economically efficient with affordable prices and physical access, making 

it environmentally friendly, making it socially inclusive, and making it sufficiently nutritious and 

healthy. These four goals were used to develop criteria to be considered during the development of 

the projects as well as by the jury at the annual France EcoTrophelia competition to evaluate them. 

These criteria included the sustainability of raw materials and the suppliers selected, the technologies 

used, relevance of the value proposition and the market segment targeted, reduction in the 

environmental footprint, reduction in the use of water and energy, recycling of wastes, marketing tools 

and distribution methods, social inclusiveness, and the nutritional impact were the main 

characteristics to be considered in processes for attaining sustainable food through reengineering. The 

projects selected by the French jury were then entered into the European EcoTrophelia competition. 

3.1.2. Food reengineering projects: principles and programmes 

The implementation of the Idefi programme and the achievement of the EcoTrophelia projects relied 

on two principles: 

The first principle consisted of teaching and proposing tutorials about different concepts in the 

literature to support the training of ‘sustainability engineers,’ i.e., have the skills to create and develop 

sustainable products and BMs. This teaching programme included concepts such as sustainable design 

and sustainable innovation (Charter and Clark 2007), designing cradle-to-cradle products (Bakker et al. 

2009), circular economic patterns (Ademe 2013), lifecycle assessment methods (ISO 14040; Wimmer, 

Züst, and Lee 2004), analysis and management of threats and opportunities (Porter 1985), 

management of environmental quality (Carayannis, Sindakis, and Walter 2015; Krishna and Manickam 

2017), BMI for sustainability (Evans et al. 2017; Lüdeke-Freund 2016; Casadesus-Masanell 2011; 

Chesbrough 2010; Demil et al. 2015), partnership theory (Levin and Tadelis 2002; Sachs and Rühli 

2013), and sustainable marketing and consumers’ behaviour (Charter 2017; Jellil, Woolley, and 

Rahimifard 2017). These concepts were intended to make the engineering students aware of the 

nature and role of resources, knowledge, entrepreneurships and partnerships, and societal needs in 

the dynamics of food innovation. 

The second principle represents the empirical part of the programme. It consists of integrating the 

sustainable development principles and indicators at each stage of the project. These included sessions 

for brainstorming and design considerations, knowledge management to identify, seize, and obtain 

market opportunities, definitions of product technical specifications, trial-and-error experimentation 

with prototypes developed in food labs, and market testing to evaluate product acceptance. 

Each EcoTrophelia project was developed with the objective of becoming an entrepreneurial venture 

 

 

 

 



4. Research methodology 

The core of the research reported here is the result of an analysis of 11 EcoTrophelia projects 

presented at French and European competitions between 2009 and 2016. The data used to illustrate 

eco-innovation projects derive from the documents that the students prepared during the product 

development process, which took an academic year. Each document was 100 to 150 pages in length 

and provided detailed scientific and technical information. Further, it discussed the partners that the 

students mobilised to design and operationalise their BMs. 

The two case studies analysed here were selected for three reasons. 

First, they address global societal problems. When these projects were submitted to EcoTrophelia 

French and European competitions (2009 for VitaPlus and 2013 for Ici&Là), the concepts and practices 

mobilised were highly innovative and currently absent from French food markets. 

Second, these projects mobilise different sustainability criteria or dimensions recommended at 

international, European, and French institutions policies as sustainability dimensions to achieve in food 

innovation (Credoc 2008; OECD 2009; PNNS 2001). 

Third, because the term sustainability is so diverse and multi-faceted, our objective is not to compare 

the two projects but, rather, to show the various strategies that the students employed to create 

sustainable BMs and food products. 

To illustrate in a simple and descriptive way the various and complex processes used by the students 

to create the 11 projects, we created a generic sustainable business model framework to analyse the 

structure and nature of eco-innovations created in each project (Figure 1). This framework represents 

the processes through which the teams eco-designed and adjusted their choices during the 

development of their projects. Because of the systemic and multi-faceted nature of food eco-design, 

the interest of using a BM framework relates to its broader and more interdisciplinary than many other 

food eco-innovation approaches, such as industrial ecology (Kendall and Spang 2019), life-cycle 

assessment (Ademe 2019), and supply chain eco-innovation (Egilmez et al. 2014) that tend to focus 

mainly on the environmental impacts of food innovation processes. The business model canvas we 

propose allows capturing the big picture questions that can inform the search, creativity, development 

and marketing processes that occur in food eco-innovation and should be present in training students 

on how to translate and implement SDG in practice. 

 

 

 

 

 

 

 

 



 

Figure 1. The business model framework for food eco-innovation 

This model can also be used as a food eco-innovation roadmap as it allows complex eco-innovation 

dynamics to be tried and then analysed, thereby providing a better understanding of how 

sociotechnical systems interact and co-evolve to create sustainable values. 

Based upon the business model structure and dynamics defined by Amit and Zott (2012), the analysis 

of these 11 projects enabled us to identify four key eco-innovations that characterise the design 

components of a company’s business model. These innovations explain how BMI for sustainability can 

create value and mutual benefits for all the actors involved in or affected by innovation. 

4.1. Key innovations in the value and business model design elements 

4.1.1. Innovation in product value 

The BMs for the 11 projects presented at the EcoTrophelia France competitions between 2009 and 

2017 were oriented towards at least one of the following strategies: ‘achieving health through food,’ 

‘repurposing by-products or co-products to avoid food waste and losses,’ ‘making BMI socially 

embedded,’ and ‘finding protein sources to substitute meat consumption with vegetables.’ Using these 

strategies, the teams’ objectives were to address the following SDGs: 

    SDG2: ‘End hunger, achieve food security and improved nutrition, and promote agriculture’ 

    SDG6: ‘Sustainable water management’ 

    SDG7: ‘Use of affordable and clean energy sources’ 

    SDG9: ‘Industry, innovation, and infrastructure’ 

    SDG11: ‘Sustainable cities and communities’ 

    SDG14: ‘Preserve and sustainably exploit the sea water’ 

    SDG15: ‘Preserve terrestrial ecosystems’ 

4.1.2. Innovation in the content of business models, or ‘what new sustainable activities can Eco-

innovation create’? 

BMI can occur by adding a novel sustainable activity to a company’s activities. For example, one team 

aimed to repurpose the whey produced in making cheese. Whey is rich in nutrients but normally 

treated as waste and, as such, is highly polluting. To accomplish this, the team established a 

partnership with a dairy firm searching for new ways to reduce the impacts of its practices on the 



environment. The food innovation created was a dietary supplement for the elderly in the form of pills 

(Prolactésir project presented at EcoTrophelia France 2014). Through this project, the engineers added 

a new activity and a new product to the firm’s portfolio without undermining its existing activity. This 

partnership created economic and environmental values in the firm’s activities and permitted the diary 

firm to claim that it was contributing to SDG 17 (‘Partnerships to realise sustainable goals’). 

4.1.3. Innovation in the structure of business models, or ‘how can BMI develop responsible 

relationships’? 

Innovation in the structure of BMs focuses on how strategic processes are coordinated so as to 

enhance one or more aspects of sustainability (e.g., reducing energy and water consumption, chemical 

inputs, carbon footprint, cost savings). For example, the goal of one team (PannIno Project-

EcoTrophelia France, 2016) was to reduce the carbon footprint of the bread making industry within 

the framework of a circular economy. The activities chosen to address this challenge were structured 

to transform bread crusts that are normally discarded as waste in the bread industry into gnocchi. 

The analysis of the project shows that the goal of a ‘low carbon footprint’ was achieved through the 

close linkages between the strategic activities of the firm, including the sourcing raw material (bread 

crusts) from local bakeries, integration of the transformation process into a partner firm’s plant, and 

the distribution of the product at local and regional supermarkets, thereby reducing the transportation 

impacts. By repurposing food waste and rethinking how the activities are linked, this project 

contributed to meeting SDG12 (‘Sustainable consumption and production’) and SDG13 (‘Alternative 

actions to address the impacts of climate change’). 

4.1.4. Innovation in business model governance, or ‘who will perform the activities to increase the 

sustainable impact of the product’? 

In 2016, engineers at the ESIROI engineering school on Réunion Island were designing a nutritious and 

eco-friendly solution for hospital patients who have difficulty swallowing food. The eco-design of the 

business model was guided by three goals. First, patients’ swallowing problems needed to be 

addressed. Second, the number of hospital meals imported from France needed to be reduced, 

thereby reducing the environmental footprint caused by transportation. Third, the hospital needed to 

reduce its losses due to discarding inappropriate meals given to patients with difficulty in swallowing 

or those that were rejected as unappetising. The business model analysis of Mixi’Mousse, which was 

created to achieve these goals, shows that the socioeconomic value of the innovation is related to its 

co-creation and by involving a variety of different partners: the hospital, local suppliers of the raw 

materials used in the new recipes (rice, meat, fish, vegetables), the hospital dietician, and the startup 

created by the engineers. All these partners participated in the new activity and in each process-

improvement decision. The complementarities of these partners (e.g., resources, experience, skills) 

added to the nutritional, social, and environmental value of the project. This innovation contributed 

to achieving SDG3 (‘Good health and well-being for all’). 

5. The two case studies from the EcoTrophelia project 

In this section, we use two case studies to illustrate how the business model components translated 

into operational practice and sustainable food innovations. 

5.1. Ici&Là project: Isara Lyon, EcoTrophelia Europe 2013 

In 2012, nine engineers from the food science engineering school Isara Lyon, decided to address meat 

production issues by proposing a vegetarian burger made of lentils and grains – such as wheat and rice 



– called Ici&Là, particularly the PDO (protected designation of origin) green lentil grown in Puy-en-

Velay. 

5.1.1. Market threats and opportunities 

Competitors. The market study undertaken by the engineers revealed the presence of various burgers 

competing as meat substitutes, made from ingredients such as vegetables, soy (soybeans, tofu), and 

grains (seitan, wheat glutin). They did not identify a product based on a blend of lentils and other 

legumes that resembled the one that they envisioned. 

Demand. To confirm that a market for their product existed, they conducted a market survey of 341 

consumers in different age groups. The survey aimed to identify what their target consumers were 

currently consuming, whether they would be interested in trying this new vegetarian burger, and how 

much they would be willing to pay forit. Their survey considered five key criteria in eco-designing their 

business model: consumer enjoyment, nutrition content of the ingredients, environmental impacts, 

convenience, and ethical values to be met in the entire project. 

5.1.2. The Eco-design strategy 

To frame the eco-design choices to be integrated into the project and to address the environmental 

impacts of the new product over its entire lifecycle, the engineers applied eco-design tools such as the 

‘simplified and qualitative evaluation of lifecycle assessment’ method and the Eco-design Pilot Version 

2. 

• Choice of raw materials: why the Puy-de-Velay lentils and other legumes? 

“Lentils are among most consumed legumes because of their levels of protein and iron. When they are 

combined with grains such as rice, their nutritional value is increased. This combination rebalances the 

respective contribution of two essential amino acids: lysine (lentils have a high level) and methionine 

(rice has a high level).” 

• Consumer enjoyment 

To increase the organoleptic value of the innovation, the engineers collaborated with Master Chef 

François Gagnaire (a chef with three Michelin stars): “The advice of Chef Gagnaire helped us improve 

its gastronomical value according to the French cultural norms (taste, texture, and shape of the 

burgers).” 

• Economic and social benefits 

 To increase the socioeconomic value of the product, the engineers relied upon a number of studies. 

We illustrate this with quotations from some of these studies: 

    “The largest amount of PDO lentils is produced by the association La Lentille Verte du Puy (Green 

Lentils of Puy-en-Velay), whose members have struggled for decades to find customers and good prices 

for their organic products.” “By exploiting this variety of lentils, we develop the regional economy and 

preserve traditional agricultural practices. Moreover, this will improve the financial conditions for 

other lentil producers in the region. According to the Center for the Rural Economy of Haute-Loire, 

PDO lentils from Puy-en-Velay earn income for 900 producers of 305 euros per month (more than 10% 

to 15% of average farm income). In this region, one hectare of lentils earns 10% to 15% more than a 

hectare of wheat.” 

• Environmental benefits 



“Because of this lentil production, nitrogen, phosphorus, and potassium fertilizers are prohibited, as is 

irrigation. The particular climate and geography of Puy-en-Velay gives the green lentil its nutritional 

value. In summer, drought creates severe water stress, preventing the ripeness of the lentils. Thus, they 

have a thinner skin, which increases its permeability during cooking, reduces its amount of starch, and 

creates its culinary characteristics, such as quick cooking and delicate flavor.” 

• Production and processing 

 To reduce the environmental impact of Ici&Là, several eco-innovation practices were implemented in 

the production process. ‘We decided to implement the transformation plant in Puy-en-Velay to 

minimise the transportation costs and carbon footprint of the raw material supply.’ ‘The “double walled 

cutter” of the machine used for cooking and grinding the lentils was replaced by two large pans and 

one simple walled cutter. This enabled production at a low temperature. Thus, the cooling line has 

been eliminated, and the time for freezing was decreased.’ 

• Distribution methods and storage 

To reduce food spoilage and losses during distribution and storage, the engineers froze the burgers in 

family packs consisting of individual packages designed by ESEPAC4 and ‘2PourEmballer.’5 

Transportation to supermarkets was subcontracted to STEF-TFE, whose practices comply with 

European Union environmental standards. 

• Consumption 

Ici&Là burgers are easy to prepare, as they do not need to thaw and require only six minutes of frying. 

Because of these eco-design practices, Ici&Là was presented in the competition as ‘le boucher vert’ 

(the green butcher) and won the EcoTrophelia Europe competition prize in 2013. In 2017, the startup 

changed its name to Hari&Co. (haricot means ‘bean’) and introduced more organic meat alternatives 

made of chickpeas and other legumes. In 2017, they served 750,000 meals in the institutional catering 

market. Its products are currently stocked by 600 stores specialising in organic products. 

The eco-designed business model of the Ici&Là project is summarised in Figure 2. 

 

Figure 2. The eco-designed business model and eco-innovation practices of the Ici&Là project 



5.2. Vitaplus: AgroParisTech-EcoTrophelia France, 2009 

The VitaPlus innovation aimed to contribute to achieving SDG3 (‘Good health and well-being for all 

and for all ages’). To do so, the engineers at AgroParisTech relied upon the results of a market study, 

studies by experts at the Food and Agriculture Organisation (FAO) who have linked the prevention of 

some chronic diseases, such as some cancers, diabetes, osteoporosis, obesity, and cardiovascular 

diseases to nutrition (Nishida et al. 2007), and the French Nutrition and Health Programme (PNNS),6 

whose primary objective is to improve public health through nutrition policies. 

Their market study revealed that 

“For decades, the population of ‘active seniors’ from 50 to 70 years old has experienced a flourishing 

of service offerings, such as banking, insurance, and travel facilities, but they did not get the attention 

they deserve from the food industry, even though food can prevent several health issues related to 

aging. 72% of this population believe that the prevention of health issues means paying attention to 

what they eat (Credoc 2008).” 

The first idea of the engineers was to create a ‘ready-made meal’ solution that could prevent major 

nutrition-related chronic diseases among active seniors. 

5.2.1. Development of the vitaplus concept 

The engineers had two challenges: 

“First, to take into consideration the scientific basis of the relationship between the major nutrition-

related chronic diseases among seniors and the ingredients that could be added to the product. Second, 

to combine the needs of the target segment, the consumption trends, and the seniors’ needs to 

determine which customers and societal problems they aimed to solve.” 

To address this challenge, several exploration and feasibility studies and analyses were conducted to 

strengthen the VitaPlus concept. The VitaPlus nutritional, social, and environmental aspects of 

sustainability are summarised in their business model as depicted in Figure 3. 

• Demographic and economic importance of active seniors 

The students state: ‘Active seniors represent one-fourth of France’s consumers of “ready-made 
meals”’ (Datamonitor, 2005).  

• Potential competitors 

The market study found that “since 2000, the innovations for active seniors were mainly based upon 
making the packaging easy to use, enriching products with phytosterols aimed at lowering cholesterol 
levels, and enriching products with collagen and glucosamine for seniors suffering from joint 
problems.’ 

• The seniors’ needs survey 

To measure the attractiveness of the VitaPlus concept, the students conducted a survey 
questionnaire of 205 active seniors in various socio-professional categories regarding their 
consumption behaviour and the health issues that they wanted to prevent or ameliorate with food. 

‘This survey identified three frequently mentioned health concerns: cardiovascular disease, age-
related macular degeneration, and joint flexibility.’ To increase the relevance of their innovation 



value ‘health through food,’ the engineers add to their recipes ‘active ingredients,’ that is, 
biologically active components that are effective for particular health issues. 

• Selection of active ingredients: the value added of the innovation 

The selection of these ingredients required the help of external sources: ‘We collaborated with Diana 
Naturals, a supplier specialising in natural ingredients, and we selected three natural active 
ingredients to design three recipes.’ 

1. Memory and vision. Portions of pavé de saumon (salmon filet with a beurre blanc sauce) 
were created from salmon and vegetables and with the addition of active ingredients known 
to be effective in preventing age-related eye and cognitive disorders:  

o Cherry acerola powder, which provides Vitamin C that works together with Vitamins 
A and E. 

o Carrot concentrate, rich in carotene, which is a precursor of Vitamin A known for its 
antioxidant properties that slow ageing. 

o Salmon powder, which provides Omega 3 and, more particularly, DHA 
(Docosahexaenoic acid), a fatty acid known for its structural and functional role in 
protecting the retina. 

2. Cardiovascular diseases. Portions of tagliatelles au cabillaud (codfish with tagliatelli) are 
made up of cod, pasta, and vegetables. It was enriched with HealSea®, a fucus powder 
recognised for its role in reducing the formation of arthritis plaque, which can cause 
cardiovascular disease. 

3. Joint flexibility. Portions of mijoté de boeuf au cassis (beef stew with black currants) were 
enriched with Chondractiv, active ingredient made from chicken cartilage powder. 
Chondractiv® contains collagen type II and chondroitin sulphate, which are both considered 
effective in reducing inflammation and joint pain. 

• Eco-designing packaging and labelling 

The packaging was designed by Strate Ecole de Design. It is a lunch box with two compartments or a 
‘nomadic bag’ adopted for several sustainability reasons: 

“The folded axis in the middle of the box separates the two components of the meal and avoids food 
waste. It has two handles to facilitate gripping and avoid burns to the hand. The meals can be eaten 
directly in the package or poured onto a plate. The box is made of PET (polyethylene terephthalate), a 
microwavable, impact-resistant, and recyclable material.” 

For text printed on the box, they used ultraviolet flexo ink, which is environmentally clean, safe for 
consumers, consumes less energy, and allows very high-quality printing. 

• The VitaPlus innovation: from food labs to industrial production 

The challenge for the students was to scale up recipes to the industrial level, where the technology, 
pace of production, and quality control requirements, such as expiration dates, costs, energy and 
water conservation, and recycling of waste, require different resources, partners, and significantly 
more financial resources. For financial reasons, the engineers contracted the production of VitaPlus 
to an established producer of ready-made meals. This decision decreased their production costs and 
eliminated their need for a large capital investment and allowed them to benefit from the 
established firm’s customers, consumers, and brand image. 



The eco-designed business model of Vitaplus is summarised in Figure 3. 

 

Figure 3. The eco-design and eco-innovation practices of the VitaPlus project 

6. Discussion 

To achieve the SDGs related to food systems, the primary goal of EcoTrophelia projects was to make food 

production and consumption more valuable and lead a shift away from the production of products unhealthy for 

consumers, the environment, and wasteful of natural resources. 

The practices mobilised and the relationships created in the projects’ development processes show that eco-

innovation in food is a learning process that can provide lessons beyond just creating new products. Although 

the literature generally presents food eco-innovation through a lifecycle analysis perspective of the product to 

be developed (Ademe 2018; Laslu and Mustatea ; Nee, Song, and Ong 2013), the business model pattern followed 

by the engineers to eco-innovate food products as illustrated in these case studies shows that the design and 

operationalisation of projects included not only their environmental impact but also their economic viability and 

their social impacts and acceptability. From business model design to experimentation in food labs (VitaPlus) or 

in the market (Ici&Là), the two case studies demonstrate that a sustainably innovated business model can be 

created within a knowledge value chain management process. Multidisciplinary and co-innovation between 

various partners are key elements to develop this knowledge. These are the essential basis for eco-innovation as 

they permit the confrontation, consideration, evaluation and implementation of new knowledge and knowhow 

synchronously between these partners. 

This knowledge management process required organisational and managerial dynamic skills to collect data (facts, 

needs, and trends) transform them into information and then knowledge, to create the sustainable value through 

developing their product. This chain is crucial for sustainable business model innovation and a transition to 

sustainability, as it links the recommendations for food policies with the negative externalities of the dominant 

agro-industrial regime to develop green niches (Smith 2007). They created new structures linking different actors 

from a variety of organisations from inside and outside the food sector, thereby designing business models with 

content, structure, and governance that were mutually reinforcing. 

The analysis of these case studies shows that the eco-designed business model enables the combination of 

previously unrelated knowledge and the needs of various stakeholders who worked and innovated separately 

(for example, farmers, dieticians, chefs, industries, and bakeries). This led to sustainable-coupled innovations 

(Meynard et al. 2016), which are meant to increase the sustainability of agriculture, food processing, distribution 

systems, and consumption collectively by deriving benefits from their interconnections. In this respect, an eco-

innovated business model can be viewed as a ‘coupling artefact ’ that involves various fields and knowledge that 



emerges during the design and development at each project stage to create feasible scenarios and global societal 

solutions. 

The evaluation of eco-innovated food projects and their market success scenarios were considered on the basis 

of their meeting three main criteria: 1) the consumers’ acceptability of the product’s organoleptic quality; 2) the 

marketing promise and its social acceptability by the target group or segment; and 3) the compliance of the 

product’s features with standards and regulations. 

1- The consumers’ acceptability of the product’s organoleptic quality. Ultimately, food is conditioned upon the 

consumer acceptability of products. To be accepted, a food product must demonstrate acceptable organoleptic 

qualities. In both cases, this was tested in two ways. The first test was generally carried out on a sample of 

consumers in a market acceptance study with approximately 100 subjects. The second evaluation was made by 

the EcoTrophelia competition tasting jury that evaluated both the taste and the choice of raw materials, food-

processing techniques and processes that might have an impact on the taste and nutritional value of the 

ingredients. 

2- The marketing promise and its social acceptability by the target group. The two projects had different target 

groups, promises and successes. The development and growth of the start-up ‘Ici&Là’ demonstrated its products’ 

organoleptic and social acceptability. The ‘VitaPlus’ project was considered by the technical jury as a technically 

successful product but a socially unacceptable project. This judgement was based on the idea that target 

consumers – the seniors – would feel a social divide when confronted with an offering that they would consider 

stigmatising. This relative failure illustrates the importance of social acceptability in food eco-innovation projects. 

3- The compliance of the product’s features with standards and regulations. EcoTrophelia competition called for 

eco-design food products. During the competition, the evaluation and selection panels included experts that 

could validate the legal and regulatory compliance of the products. To enter this competition, the food products 

had to comply with all legal and regulatory requirements. This compliance procedure was part of the 

specifications developed within the framework of each eco-designed project. Hygiene and sanitary quality 

methods, standards (such as Hazard Analysis Critical Control Point standard) had to be met. Depending on the 

students’ resources, competences and the partnerships they developed, some projects were developed within 

the frameworks of management system standards such as ISO 9001 for quality management, ISO 14001 for 

environmental management and ISO 50001 for energy performance management. Within a life-cycle 

perspective, these three standards ensure compliance with three key requirements: 1) food and environmental 

regulations to respect; 2) the identification of the involved or impacted stakeholders to satisfy; 3) the 

environmental impacts of the activity to improve. The challenges of bringing eco-designed products into 

compliance with regulations, generic standards and voluntary application or the requirements of a client are 

economic, social and environmental. This compliance confirmed the eco-designed profile of the product, made 

it possible to improve the performance of strategic processes, reduce losses and waste, improve the image of 

products, and facilitate access to markets. In addition, beyond compliance with the specific regulations and 

satisfying consumer needs and desires, the business model framework that was used to design and analyse the 

projects, represents, not only a relevant generic tool to align a business strategy and business model elements 

with the SDGs, but it is also an artefact that helps in the creation of coupled innovations at a food system level, 

i.e. innovations linking agriculture, food processing and distribution to marketing and consumption. 

The analysis of the projects with the business model innovation lens shows that the EcoTrophelia programme 

enabled the construction of a sustainable path through green niches (Kemp, Rip, and Schot 2001). Moreover, 

each team acquired and put into practice three skills: 

First, they learned how to establish a startup and develop products that could achieve SDGs. As responsible 

entrepreneurs, they identified the SDG(s) they aimed to address, the technical and financial resources available, 

and the socioeconomic and environmental impact of each of their decisions. 

Second, they acquired the management capabilities to continuously improve their projects. They learned how to 

identify a target customer segment, propose a relevant value, identify distribution methods, locate key 



resources, ensure adequate revenue streams, undertake key activities, organise relevant partnerships, and 

evaluate the project cost. 

Third, they learned not only the standard knowledge taught in classes but also how to apply this knowledge to 

solve real-world problems. The students studied the identification, modelling, and resolution of a problem with 

scientific and technical knowledge specific to a particular context and learned to apply their agricultural and food 

knowledge to real needs. 

In this way, the Idefi-EcoTrophelia programme provided practical training and skills that will facilitate the 

transition of the students to corporate and professional environments where their ability to identify new 

problems and create sustainable solutions will be highly valued. 

7. Conclusion 

Given the environmental and social issues facing society, it is vital to understand how sustainable policies and 

development goals can be translated into educational programmes, tools, BMs, and, ultimately, products and 

services. In this research, we explored the challenges that this food eco-innovation program faced and its results. 

The case studies demonstrated that the development of sustainable food BMs and products with eco-design and 

eco-innovation practices is possible, but it requires a systematic and multidisciplinary approach. 

This research has pedagogical, engineering, entrepreneurial, and managerial implications for studies on 

engineering sustainability. 

Pedagogical implication: This research contributes to both theory development on eco-innovation and 

sustainability transitions through introducing the concepts of BMI and dynamic capabilities. The development of 

skills for teaching about environmental transition is necessary. 

This research shows the importance of introducing new learning methods in higher education teaching 

programmes that are focused on eco-innovation. The utility of such initiatives for students, engineers, and 

professors was manifested at two stages of the projects’ development. 

Eco-design projects. The teaching of how to eco-design a business model and elaborate a food product helped 

the engineers develop new understanding of the links between the economy, innovation, social factors, climate 

change, and nutrition and how to give new meaning to their mission in the environmental transition process. 

Creativity sessions, design thinking, and business model design. By discovering that eco-designing a business 

model or reconfiguring an existing one depends as much on art and intuition as on science and analysis, the 

student engineers developed the ability to methodically address the multiple and complex aspects of food 

sustainability by using triple-bottom-line BMs. 

Engineering, entrepreneurial, and managerial implications: Sustainable engineering is the art of using various 

management tools and methods to design, practice, and continuously improve a product to achieve 

sustainability. This contribution can only be effective and fruitful if the different activities carried out in eco-

innovation projects are constantly interrelated and if the local decisions are taken by participants through a 

systemic view of the project’s performance. For these conditions to be realised, it is essential for students to be 

trained and able to work in an interdisciplinary manner. This paper is meant to increase the understanding of 

engineers and teachers about how to practice and teach engineers and young managers about sustainable 

development practices and policies. This contribution can also encourage established firms and recently 

graduated food engineers to use their skills and knowledge to help address the growing economic, 

environmental, and social challenges in agricultural and food systems. 

The limits of this paper are twofold: First, it summarises four projects and describes only two case studies 

selected among hundreds of projects. 

The second limitation of this study is embedded in the design and funding of the programme. Institutional 

learning dissipated after 2017, when the French government announced new priorities and discontinued funding, 

despite the programme successes. The difficulty with such short-termism is that a transition to a new 



environmental paradigm will require long-term commitments that can create enduring infrastructure and 

cumulative learning effectively, as Garud and Karnøe (2001) suggest, creating new paths. Innovative programmes 

to teach hands-on eco-innovation will require sustained commitments; otherwise, path-dependent competence-

enhancing innovations and food system transition pathways will not emerge. 

One remarkable outcome of the most successful of these projects was their ability to bridge the gap between 

engineering studies and the creation of economic value. The training that these student engineers received may 

result in the transfer of the lessons they learned to the corporate world and have an even greater impact, as they 

transfer this eco-innovation learning to their new employers. 

Future research 

The transition research field argues that ecological transition come about through dynamic processes within and 

between three levels of analysis: 1) the ‘green niches’ where radical innovations emerge; 2) the socio-technical 

regime that represents the institutional structuring of the dominant agro-industrial food system; and 3) the 

exogenous trends and global pressures of food sustainable development. 

Further research could focus on the power of the sustainable alternatives proposed by green niches such as 

PannIno, Ici&Là and VitaPlus, Mixi’Mousse, to hybridise and sustainably reengineer established business models 

and industries on the one hand; and to adjust and align food policies and regulations to their learning, visions 

and values on the other hand. 
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Notes 

1. A food mile is the distance between where a food product is grown or transformed and where it is consumed. 

2. AgroParisTech, AgroSup Dijon, UL-ENSAIA, ENSCBP Bordeaux INP, ISARA Lyon, Montpellier SupAgro, ONIRIS 

Nantes, EBI, ESIROI Université de la Réunion, ESIX, FMA-UHA, AgroCampus Ouest, and PURPAN. 

3. Here and below the quotations in italics are translated from the final reports of the engineering students who 

worked on the project. 

4. ESEPAC is an engineering school that specialises in packaging. 

5. 2PourEmballer is a company that specialises in education, counselling, and developing packaging solutions. 

6. PNNS: Programme National Nutrition Santé. 

7. The nutraceutical claims cited in this paper were evaluated by the professors who guided the projects analysed 

here. We cited the references as reported in the students-engineers’ documents. 

References 

1. Ademe. 2013. “Économie circulaire: Notions.” Fiche Technique, Oct 1-10. [Google Scholar] 

2. Ademe. 2018. “Guide de l’éco-innovation.” Éco-concevoir pour gagner en compétitivité. 
https://www.ademe.fr/guide-leco-innovation/ [Google Scholar] 

3. Ademe. 2019. “Note de synthèse de l’étude ‘Alimentation et coûts des externalités environnementales dans les 
marches publics alimentaires’.” Jun 1-3. [Google Scholar] 

4. Amit, R., and C. Zott. 2012. “Creating Value through Business Model Innovation.” MIT Sloan Management Review 
53: 41–49. [Web of Science ®], [Google Scholar] 

5. Andreini, D., and C. Bettinelli. 2017. Business Model Innovation. From Systemic Literature Review to Future 
Research Directions. New York: Springer International Publishing. [Crossref], [Google Scholar] 

6. Aspara, J., J.-A. Lamberg, A. Laukia, and H. Tikkanen. 2013. “Corporate Business Model Transformation and Inter-
organizational Cognition: The Case of Nokia.” Long Range Planning 46: 459–474. 
doi:10.1016/j.lrp.2011.06.001. [Crossref], [Web of Science ®], [Google Scholar] 

http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=Ademe&title=%C3%89conomie+circulaire%3A+Notions
https://www.ademe.fr/guide-leco-innovation/
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2018&author=Ademe&title=Guide+de+l%E2%80%99%C3%A9co-innovation
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2019&author=Ademe&title=Note+de+synth%C3%A8se+de+l%E2%80%99%C3%A9tude+%E2%80%98Alimentation+et+co%C3%BBts+des+externalit%C3%A9s+environnementales+dans+les+marches+publics+alimentaires%E2%80%99
https://www.tandfonline.com/servlet/linkout?suffix=cit0004&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000301897400008
http://scholar.google.com/scholar_lookup?hl=en&volume=53&publication_year=2012&pages=41-49&author=R.+Amit&author=C.+Zott&title=Creating+Value+through+Business+Model+Innovation
https://www.tandfonline.com/servlet/linkout?suffix=cit0005&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1007%2F978-3-319-53351-3
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=D.+Andreini&author=C.+Bettinelli&title=Business+Model+Innovation.+From+Systemic+Literature+Review+to+Future+Research+Directions
https://www.tandfonline.com/servlet/linkout?suffix=cit0006&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.lrp.2011.06.001
https://www.tandfonline.com/servlet/linkout?suffix=cit0006&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000328303000005
http://scholar.google.com/scholar_lookup?hl=en&volume=46&publication_year=2013&pages=459-474&author=J.+Aspara&author=J.-A.+Lamberg&author=A.+Laukia&author=H.+Tikkanen&title=Corporate+Business+Model+Transformation+and+Inter-organizational+Cognition%3A+The+Case+of+Nokia&doi=10.1016%2Fj.lrp.2011.06.001


7. Bakker, C. A., R. Wever, C. Teoh, and S. De Clercq. 2009. “Designing Cradle-to-cradle Products: A Reality Check.” 
International Journal of Sustainable Engineering 3: 2–8. doi:10.1080/19397030903395166. [Taylor & Francis 
Online], [Google Scholar] 

8. Barth, M., J. Godemann, M. Rieckmann, and U. Stoltenberg. 2007. “Developing Key Competencies for Sustainable 
Development in Higher Education.” International Journal of Sustainability in Higher Education 8 (4): 416–430. 
doi:10.1108/14676370710823582. [Crossref], [Google Scholar] 

9. Beattie, V., and S. J. Smith. 2013. “Value Creation and Business Models: Refocusing the Intellectual Capital 
Debate.” British Accounting Review 45 (4): 243–254. doi:10.1016/j.bar.2013.06.001. [Crossref], [Web of Science 
®], [Google Scholar] 

10. Birkinshaw, J., and S. Ansari. 2015. “Understanding Management Models: Going beyond “What” and “Why” to 
“How” Work Gets Done in Organizations.” In Business Model Innovation: The Organizational Dimension, edited by 
N. J. Foss and T. Saebi, 85–103. Oxford: Oxford University Press. [Crossref], [Google Scholar] 

11. Bocken, N. M. P., S. W. Short, P. Rana, and S. Evans. 2014. “A Literature and Practice Review to Develop 
Sustainable Business Model Archetypes.” Journal of Cleaner Production 65: 42–56. 
doi:10.1016/j.jclepro.2013.11.039. [Crossref], [Web of Science ®], [Google Scholar] 

12. Bolton, R., and M. Hannon. 2016. “Governing Sustainability Transitions through Business Model Innovation: 
Towards a Systems Understanding.” Research Policy 2016. doi:10.1016/j.respol.2016.05.003. [Crossref], [Web of 
Science ®], [Google Scholar] 

13. Boons, F., and F. Lüdeke-Freund. 2013. “Business Models for Sustainable Innovation: State-of-the-art and Steps 
Towards a Research Agenda.” Journal of Cleaner Production 45: 9–19. 
doi:10.1016/j.jclepro.2012.07.007. [Crossref], [Web of Science ®], [Google Scholar] 

14. Capdevila, I., J. Bruno, and L. Jofre. 2002. “Curriculum Greening and Environmental Research Coordination at the 
Technical University of Catalonia, Barcelona.” Journal of Cleaner Production 10 (1): 25–31. doi:10.1016/S0959-
6526(01)00019-1. [Crossref], [Web of Science ®], [Google Scholar] 

15. Carayannis, E. G., S. Sindakis, and C. Walter. 2015. “Business Model Innovation as Lever of Organizational 
Sustainability.” Journal of Technology Transfer 40: 85–104. doi:10.1007/s10961-013-9330-y. [Crossref], [Web of 
Science ®], [Google Scholar] 

16. Caron, P., G. Ferrero Y de Loma-osorio, D. Nabarro, E. Hainzelin, M. Guillou, I. Andersen, T. Arnold, et al. 2018. 
“Food Systems for Sustainable Development: Proposals for a Profound Four-part Transformation.” Agronomy for 
Sustainable Development 38: 41. doi:10.1007/s13593-018-0519-1. [Crossref], [PubMed], [Web of Science 
®], [Google Scholar] 

17. Casadesus-Masanell, R. 2011. “How to Design a Winning Business Model.” Harvard Business Review 89: 1–2. [Web 
of Science ®], [Google Scholar] 

18. Casadesus-Masanell, R., and F. Zhu. 2013. “Business Model Innovation and Competitive Imitation: The Case of 
Sponsor-based Business Models.” Strategic Management Journal 34: 464–482. doi:10.1002/smj.2013.34.issue-
4. [Crossref], [Web of Science ®], [Google Scholar] 

19. Charter, M. 2017. Greener Marketing: A Responsible Approach to Business. London&NewYork: Routledge. [Google 
Scholar] 

20. Charter, M., and T. Clark. 2007. Sustainable innovation: Key conclusions from sustainable innovation conferences 
2003-2006 organised by the Centre for Sustainable Design. Farnham: Centre for Sustainable Design. [Google 
Scholar] 

21. Chesbrough, H. 2010. “Business Model Innovation: Opportunities and Barriers.” Long Range Planning 43: 354–
363. doi:10.1016/j.lrp.2009.07.010. [Crossref], [Web of Science ®], [Google Scholar] 

22. Credoc. 2008. “Du discours nutritionnel aux représentations de l’alimentation.” Cahier de recherche, December. 
No. C252. [Google Scholar] 

23. Demil, B., X. Lecocq, J. E. Ricart, and C. Zott. 2015. “Introduction to the SEJ Special Issue on Business Models: 
Business Models within the Domain of Strategic Entrepreneurship.” Strategic Entrepreneurship Journal 9: 1–11. 
doi:10.1002/sej.v9.1. [Crossref], [Web of Science ®], [Google Scholar] 

24. Disterheft, A., S. Caeiro, U. M. Azeiteiro, and W. L. Filho. 2015. “Sustainable Universities: A Study of Critical 
Success Factors for Participatory Approaches.” Journal of Cleaner Production 106 (1): 11–21. 
doi:10.1016/j.jclepro.2014.01.030. [Crossref], [Google Scholar] 

25. Drucker, P. F. 2002. “2002. Delivering Value to Customers.” Quality Progress May 6(4): 55–61. [Google Scholar] 

26. Egilmez, G., T. Kucukvar, B. Omer, and M. Khurrum. 2014. “Supply Chain Sustainability Assessment of the U.S. 
Food Manufacturing Sectors: A Life-cycle Based Frontier Approach. USDA, National Agricultural Library.” 
Resources, Conservation & Recycling 82: 8–20. doi:10.1016/j.resconrec.2013.10.008. [Crossref], [Web of Science 
®], [Google Scholar] 

27. El Bilali, H. 2018. “Transition Heuristic Frameworks in Research on Agro-food Sustainability Transitions.” 
Environment, Development and Sustainability. doi:10.1007/s10668-018-0290-0. [Crossref], [Web of Science 
®], [Google Scholar] 

28. Ermine, J. L. 2013. “A Knowledge Value Chain for Knowledge Management.” Journal of Knowledge and 
Communication Management 3 (2): 85–101. doi:10.5958/j.2277-7946.3.2.008. [Crossref], [Google Scholar] 

https://www.tandfonline.com/doi/10.1080/19397030903395166
https://www.tandfonline.com/doi/10.1080/19397030903395166
http://scholar.google.com/scholar_lookup?hl=en&volume=3&publication_year=2009&pages=2-8&author=C.+A.+Bakker&author=R.+Wever&author=C.+Teoh&author=S.+De+Clercq&title=Designing+Cradle-to-cradle+Products%3A+A+Reality+Check&doi=10.1080%2F19397030903395166
https://www.tandfonline.com/servlet/linkout?suffix=cit0008&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1108%2F14676370710823582
http://scholar.google.com/scholar_lookup?hl=en&volume=8&publication_year=2007&pages=416-430&issue=4&author=M.+Barth&author=J.+Godemann&author=M.+Rieckmann&author=U.+Stoltenberg&title=Developing+Key+Competencies+for+Sustainable+Development+in+Higher+Education&doi=10.1108%2F14676370710823582
https://www.tandfonline.com/servlet/linkout?suffix=cit0009&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.bar.2013.06.001
https://www.tandfonline.com/servlet/linkout?suffix=cit0009&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000209322400001
https://www.tandfonline.com/servlet/linkout?suffix=cit0009&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000209322400001
http://scholar.google.com/scholar_lookup?hl=en&volume=45&publication_year=2013&pages=243-254&issue=4&author=V.+Beattie&author=S.+J.+Smith&title=Value+Creation+and+Business+Models%3A+Refocusing+the+Intellectual+Capital+Debate&doi=10.1016%2Fj.bar.2013.06.001
https://www.tandfonline.com/servlet/linkout?suffix=cit0010&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1093%2Facprof%3Aoso%2F9780198701873.003.0005
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2015&pages=85-103&author=J.+Birkinshaw&author=S.+Ansari&title=Understanding+Management+Models%3A+Going+beyond+%E2%80%9CWhat%E2%80%9D+and+%E2%80%9CWhy%E2%80%9D+to+%E2%80%9CHow%E2%80%9D+Work+Gets+Done+in+Organizations
https://www.tandfonline.com/servlet/linkout?suffix=cit0011&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2013.11.039
https://www.tandfonline.com/servlet/linkout?suffix=cit0011&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000332433200007
http://scholar.google.com/scholar_lookup?hl=en&volume=65&publication_year=2014&pages=42-56&author=N.+M.+P.+Bocken&author=S.+W.+Short&author=P.+Rana&author=S.+Evans&title=A+Literature+and+Practice+Review+to+Develop+Sustainable+Business+Model+Archetypes&doi=10.1016%2Fj.jclepro.2013.11.039
https://www.tandfonline.com/servlet/linkout?suffix=cit0012&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.respol.2016.05.003
https://www.tandfonline.com/servlet/linkout?suffix=cit0012&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000383931900007
https://www.tandfonline.com/servlet/linkout?suffix=cit0012&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000383931900007
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&pages=2016&author=R.+Bolton&author=M.+Hannon&title=Governing+Sustainability+Transitions+through+Business+Model+Innovation%3A+Towards+a+Systems+Understanding&doi=10.1016%2Fj.respol.2016.05.003
https://www.tandfonline.com/servlet/linkout?suffix=cit0013&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2012.07.007
https://www.tandfonline.com/servlet/linkout?suffix=cit0013&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000318389100002
http://scholar.google.com/scholar_lookup?hl=en&volume=45&publication_year=2013&pages=9-19&author=F.+Boons&author=F.+L%C3%BCdeke-Freund&title=Business+Models+for+Sustainable+Innovation%3A+State-of-the-art+and+Steps+Towards+a+Research+Agenda&doi=10.1016%2Fj.jclepro.2012.07.007
https://www.tandfonline.com/servlet/linkout?suffix=cit0014&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2FS0959-6526%2801%2900019-1
https://www.tandfonline.com/servlet/linkout?suffix=cit0014&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000174290000004
http://scholar.google.com/scholar_lookup?hl=en&volume=10&publication_year=2002&pages=25-31&issue=1&author=I.+Capdevila&author=J.+Bruno&author=L.+Jofre&title=Curriculum+Greening+and+Environmental+Research+Coordination+at+the+Technical+University+of+Catalonia%2C+Barcelona&doi=10.1016%2FS0959-6526%2801%2900019-1
https://www.tandfonline.com/servlet/linkout?suffix=cit0015&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1007%2Fs10961-013-9330-y
https://www.tandfonline.com/servlet/linkout?suffix=cit0015&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000348192600004
https://www.tandfonline.com/servlet/linkout?suffix=cit0015&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000348192600004
http://scholar.google.com/scholar_lookup?hl=en&volume=40&publication_year=2015&pages=85-104&author=E.+G.+Carayannis&author=S.+Sindakis&author=C.+Walter&title=Business+Model+Innovation+as+Lever+of+Organizational+Sustainability&doi=10.1007%2Fs10961-013-9330-y
https://www.tandfonline.com/servlet/linkout?suffix=cit0016&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1007%2Fs13593-018-0519-1
https://www.tandfonline.com/servlet/linkout?suffix=cit0016&dbid=8&doi=10.1080%2F19397038.2020.1722765&key=30956691
https://www.tandfonline.com/servlet/linkout?suffix=cit0016&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000441266300001
https://www.tandfonline.com/servlet/linkout?suffix=cit0016&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000441266300001
http://scholar.google.com/scholar_lookup?hl=en&volume=38&publication_year=2018&pages=41&author=P.+Caron&author=G.+Ferrero+Y+de+Loma-osorio&author=D.+Nabarro&author=E.+Hainzelin&author=M.+Guillou&author=I.+Andersen&author=T.+Arnold&title=Food+Systems+for+Sustainable+Development%3A+Proposals+for+a+Profound+Four-part+Transformation&doi=10.1007%2Fs13593-018-0519-1
https://www.tandfonline.com/servlet/linkout?suffix=cit0017&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000285569000034
https://www.tandfonline.com/servlet/linkout?suffix=cit0017&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000285569000034
http://scholar.google.com/scholar_lookup?hl=en&volume=89&publication_year=2011&pages=1-2&author=R.+Casadesus-Masanell&title=How+to+Design+a+Winning+Business+Model
https://www.tandfonline.com/servlet/linkout?suffix=cit0018&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1002%2Fsmj.2013.34.issue-4
https://www.tandfonline.com/servlet/linkout?suffix=cit0018&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000315466800005
http://scholar.google.com/scholar_lookup?hl=en&volume=34&publication_year=2013&pages=464-482&author=R.+Casadesus-Masanell&author=F.+Zhu&title=Business+Model+Innovation+and+Competitive+Imitation%3A+The+Case+of+Sponsor-based+Business+Models&doi=10.1002%2Fsmj.2013.34.issue-4
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=M.+Charter&title=Greener+Marketing%3A+A+Responsible+Approach+to+Business
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=M.+Charter&title=Greener+Marketing%3A+A+Responsible+Approach+to+Business
http://scholar.google.com/scholar?hl=en&q=Charter%2C+M.%2C+and+T.+Clark.+2007.+Sustainable+innovation%3A+Key+conclusions+from+sustainable+innovation+conferences+2003-2006+organised+by+the+Centre+for+Sustainable+Design.+Farnham%3A+Centre+for+Sustainable+Design.
http://scholar.google.com/scholar?hl=en&q=Charter%2C+M.%2C+and+T.+Clark.+2007.+Sustainable+innovation%3A+Key+conclusions+from+sustainable+innovation+conferences+2003-2006+organised+by+the+Centre+for+Sustainable+Design.+Farnham%3A+Centre+for+Sustainable+Design.
https://www.tandfonline.com/servlet/linkout?suffix=cit0021&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.lrp.2009.07.010
https://www.tandfonline.com/servlet/linkout?suffix=cit0021&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000278355100014
http://scholar.google.com/scholar_lookup?hl=en&volume=43&publication_year=2010&pages=354-363&author=H.+Chesbrough&title=Business+Model+Innovation%3A+Opportunities+and+Barriers&doi=10.1016%2Fj.lrp.2009.07.010
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2008&author=Credoc&title=Du+discours+nutritionnel+aux+repr%C3%A9sentations+de+l%E2%80%99alimentation
https://www.tandfonline.com/servlet/linkout?suffix=cit0023&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1002%2Fsej.v9.1
https://www.tandfonline.com/servlet/linkout?suffix=cit0023&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000350904500001
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2015&pages=1-11&author=B.+Demil&author=X.+Lecocq&author=J.+E.+Ricart&author=C.+Zott&title=Introduction+to+the+SEJ+Special+Issue+on+Business+Models%3A+Business+Models+within+the+Domain+of+Strategic+Entrepreneurship&doi=10.1002%2Fsej.v9.1
https://www.tandfonline.com/servlet/linkout?suffix=cit0024&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2014.01.030
http://scholar.google.com/scholar_lookup?hl=en&volume=106&publication_year=2015&pages=11-21&issue=1&author=A.+Disterheft&author=S.+Caeiro&author=U.+M.+Azeiteiro&author=W.+L.+Filho&title=Sustainable+Universities%3A+A+Study+of+Critical+Success+Factors+for+Participatory+Approaches&doi=10.1016%2Fj.jclepro.2014.01.030
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2002&pages=y+6%284%29%3A+55-61&author=P.+F.+Drucker&title=2002.+Delivering+Value+to+Customers
https://www.tandfonline.com/servlet/linkout?suffix=cit0026&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.resconrec.2013.10.008
https://www.tandfonline.com/servlet/linkout?suffix=cit0026&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000331341200002
https://www.tandfonline.com/servlet/linkout?suffix=cit0026&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000331341200002
http://scholar.google.com/scholar_lookup?hl=en&volume=82&publication_year=2014&pages=8-20&author=G.+Egilmez&author=T.+Kucukvar&author=B.+Omer&author=M.+Khurrum&title=Supply+Chain+Sustainability+Assessment+of+the+U.S.+Food+Manufacturing+Sectors%3A+A+Life-cycle+Based+Frontier+Approach.+USDA%2C+National+Agricultural+Library&doi=10.1016%2Fj.resconrec.2013.10.008
https://www.tandfonline.com/servlet/linkout?suffix=cit0027&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1007%2Fs10668-018-0290-0
https://www.tandfonline.com/servlet/linkout?suffix=cit0027&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000515354000002
https://www.tandfonline.com/servlet/linkout?suffix=cit0027&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000515354000002
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2018&author=H.+El+Bilali&title=Transition+Heuristic+Frameworks+in+Research+on+Agro-food+Sustainability+Transitions&doi=10.1007%2Fs10668-018-0290-0
https://www.tandfonline.com/servlet/linkout?suffix=cit0028&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.5958%2Fj.2277-7946.3.2.008
http://scholar.google.com/scholar_lookup?hl=en&volume=3&publication_year=2013&pages=85-101&issue=2&author=J.+L.+Ermine&title=A+Knowledge+Value+Chain+for+Knowledge+Management&doi=10.5958%2Fj.2277-7946.3.2.008


29. Evans, S., D. Vladimirova, M. Holgado, K. Van Fossen, M. Yang, E. Silva, and C. Barlow. 2017. “Business Model 
Innovation for Sustainability: Towards a Unified Perspective for Creation of Sustainable Business Models.” 
Business Strategy and the Environment. doi:10.1002/bse.1939. [Crossref], [PubMed], [Web of Science ®], [Google 
Scholar] 

30. FAO. 2014. “Food Security and Nutrition in the Context of Global Nutrition Transition.” Rome: Food and 
Agriculture Organization of the United Nations. http://www.fao.org/3/a-i3862e.pdf [Google Scholar] 

31. FAO. 2015. “Développer des chaînes de valeur alimentaires durables, principes directeurs.” Rome: FAO. 
http://www.fao.org/3/a-i3953f.pdf [Google Scholar] 

32. FAO. 2018. “Sustainable Food Systems, Concept and Framework.” 
http://www.fao.org/3/ca2079en/CA2079EN.pdf [Google Scholar] 

33. FAO (2009). Reform of the committee on world food security - final version, October 2009, Rome, 14, 15, and 17 
Octobre 2009, Agenda Item III, 52P, fao.org/3/a-k7197e.pdf [Google Scholar] 

34. Garud, R., and P. Karnøe. 2001. “Path Creation as a Process of Mindful Deviation.” In Path Dependence and 
Creation, edited by R. Garud and P. Karnøe, 1–38. Mahwah, NJ: Lawrence Erlbaum Associates. [Google Scholar] 

35. Geels, F. W., and J. Schot. 2007. “Typology of Transition Pathways.” Research Policy 36: 399–417. 
doi:10.1016/j.respol.2007.01.003. [Crossref], [Web of Science ®], [Google Scholar] 

36. Helfat, C. E., and J. A. Martin. 2015. “Dynamic Managerial Capabilities: Review and Assessment of Managerial 
Impact on Strategic Change.” Journal Management 41 (5): 1281–1312. [Google Scholar] 

37. “Iso 14040.” https://www.iso.org/standard/37456.html [Google Scholar] 

38. Jellil, A., E. Woolley, and S. Rahimifard. 2017. “Towards Integrating Production and Consumption to Reduce 
Consumer Food Waste in Developed Countries.” International Journal of Sustainability Engineering 11: 294–306. 
doi:10.1080/19397038.2018.1428834. [Taylor & Francis Online], [Web of Science ®], [Google Scholar] 

39. Kemp, R. 1994. “Technology and the Transition to Environmental Sustainability.” Futures 26: 1023–1046. 
doi:10.1016/0016-3287(94)90071-X. [Crossref], [Web of Science ®], [Google Scholar] 

40. Kemp, R., A. Rip, and J. Schot. 2001. “Constructing Transition Paths through the Management of Niches.” In Path 
Dependence and Creation, edited by R. Garud and P. Karnoe, 269–299. London: Lawrence Erlbaum. [Google 
Scholar] 

41. Kemp, R. 2010. “Eco-innovation: Definition, Measurement and Open Research Issues.” Economia Politica 27: 397–
420. [Web of Science ®], [Google Scholar] 

42. Kemp, R., D. Loorbach, and J. Rotmans. 2007. “Transition Management as a Model for Managing Processes of 
Coevolution Towards Sustainable Development.” International Journal of Sustainable Development & World 
Ecology 14 (1): 78–91. doi:10.1080/13504500709469709. [Taylor & Francis Online], [Web of Science ®], [Google 
Scholar] 

43. Kendall, A., and E. S. Spang. 2019. “The Role of Industrial Ecology in Food and Agriculture’s Adaptation to Climate 
Change.” Journal of Industrial Ecology. doi:10.1111/jiec.12851. [Crossref], [Web of Science ®], [Google Scholar] 

44. Krishna, I. V. M., and V. Manickam. 2017. Environmental Management, Science and Engineering for Industry. 
Oxford: Butterworth-Heinemann, Elsevier. [Google Scholar] 

45. Lachman, D. A. 2013. “WANTED: Energy System Transition Research in Developing Countries.” In Developing 
Countries: Political, Economic and Social Issues, pp. 207-213, edited by A. Ramazzotti and W. Gravina. New York: 
Nova Main [Google Scholar] 

46. Laslu, G., and G. Mustatea. “Ecodesign in Food Packaging.” http://www.ecosign-project.eu/wp-
content/uploads/2018/09/FOOD_UNIT10_EN_Lecture.pdf [Google Scholar] 

47. Lecocq, X., and B. Demil. 2010. “Business Models as a Research Program in Strategic Management: an Appraisal 
Based on Lakatos.” Management 13 (4): 214-225. [Google Scholar] 

48. Levin, J., and S. Tadelis. 2002. “A Theory of Partnerships.” CA: Department of Economics, Stanford University. 
doi:10.2139/ssrn.311159. [Crossref], [Google Scholar] 

49. Loorbach, D., J. C. Van Bakel, G. Whiteman, and J. Rotmans. 2010. “Business Strategies for Transitions Towards 
Sustainable Systems.” Business Strategy Environmental 19: 133–146. [Web of Science ®], [Google Scholar] 

50. Lozano, R., F. J. Lozano, K. Mulder, D. Huisingh, and T. Waas. 2013. “Advancing Higher Education for Sustainable 
Development: International Insights and Critical Reflections.” Journal of Cleaner Production 48: 3–9. 
doi:10.1016/j.jclepro.2013.03.034. [Crossref], [Web of Science ®], [Google Scholar] 

51. Lozano, R., K. Ceulemans, M. Alonso-Almeida, D. Huisingh, F. J. Lozano, T. Waas, W. Lambrechts, et al. 2014. “A 
Review of Commitment and Implementation of Sustainable Development in Higher Education: Results from A 
Worldwide Survey.” Journal of Cleaner Production 108: 1–18. doi:10.1016/j.jclepro.2014.09.048. [Crossref], [Web 
of Science ®], [Google Scholar] 

52. Lüdeke-Freund, F. 2013. “Business Models for Sustainability Innovation Conceptual Foundations and the Case of 
Solar Energy.” PhD diss., Leuphana University. [Google Scholar] 

53. Lüdeke-Freund, F. 2016. “Sustainable Business Models for Eco-design and Innovation: The Case of River Simple.” 
Conference paper, ATA EcoSD Research Workshop, Paris, France. [Google Scholar] 

54. Malhotra, Y. 2002. “Enabling Knowledge Exchanges for E-business Communities.” Information Strategy 18: 26–
31. [Google Scholar] 

https://www.tandfonline.com/servlet/linkout?suffix=cit0029&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1002%2Fbse.1939
https://www.tandfonline.com/servlet/linkout?suffix=cit0029&dbid=8&doi=10.1080%2F19397038.2020.1722765&key=30008520
https://www.tandfonline.com/servlet/linkout?suffix=cit0029&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000405389500003
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=S.+Evans&author=D.+Vladimirova&author=M.+Holgado&author=K.+Van+Fossen&author=M.+Yang&author=E.+Silva&author=C.+Barlow&title=Business+Model+Innovation+for+Sustainability%3A+Towards+a+Unified+Perspective+for+Creation+of+Sustainable+Business+Models&doi=10.1002%2Fbse.1939
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=S.+Evans&author=D.+Vladimirova&author=M.+Holgado&author=K.+Van+Fossen&author=M.+Yang&author=E.+Silva&author=C.+Barlow&title=Business+Model+Innovation+for+Sustainability%3A+Towards+a+Unified+Perspective+for+Creation+of+Sustainable+Business+Models&doi=10.1002%2Fbse.1939
http://www.fao.org/3/a-i3862e.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2014&author=FAO&title=Food+Security+and+Nutrition+in+the+Context+of+Global+Nutrition+Transition
http://www.fao.org/3/a-i3953f.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2015&author=FAO&title=D%C3%A9velopper+des+cha%C3%AEnes+de+valeur+alimentaires+durables%2C+principes+directeurs
http://www.fao.org/3/ca2079en/CA2079EN.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2018&author=FAO&title=Sustainable+Food+Systems%2C+Concept+and+Framework
http://scholar.google.com/scholar?hl=en&q=FAO+%282009%29.+Reform+of+the+committee+on+world+food+security+-+final+version%2C+October+2009%2C+Rome%2C+14%2C+15%2C+and+17+Octobre+2009%2C+Agenda+Item+III%2C+52P%2C+fao.org%2F3%2Fa-k7197e.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&pages=1-38&author=R.+Garud&author=P.+Karn%C3%B8e&title=Path+Creation+as+a+Process+of+Mindful+Deviation
https://www.tandfonline.com/servlet/linkout?suffix=cit0035&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.respol.2007.01.003
https://www.tandfonline.com/servlet/linkout?suffix=cit0035&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000246218300007
http://scholar.google.com/scholar_lookup?hl=en&volume=36&publication_year=2007&pages=399-417&author=F.+W.+Geels&author=J.+Schot&title=Typology+of+Transition+Pathways&doi=10.1016%2Fj.respol.2007.01.003
http://scholar.google.com/scholar_lookup?hl=en&volume=41&publication_year=2015&pages=1281-1312&issue=5&author=C.+E.+Helfat&author=J.+A.+Martin&title=Dynamic+Managerial+Capabilities%3A+Review+and+Assessment+of+Managerial+Impact+on+Strategic+Change
https://www.iso.org/standard/37456.html
http://scholar.google.com/scholar?hl=en&q=%E2%80%9CIso+14040.%E2%80%9D+https%3A%2F%2Fwww.iso.org%2Fstandard%2F37456.html
https://www.tandfonline.com/doi/10.1080/19397038.2018.1428834
https://www.tandfonline.com/servlet/linkout?suffix=cit0038&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000456883000002
http://scholar.google.com/scholar_lookup?hl=en&volume=11&publication_year=2017&pages=294-306&author=A.+Jellil&author=E.+Woolley&author=S.+Rahimifard&title=Towards+Integrating+Production+and+Consumption+to+Reduce+Consumer+Food+Waste+in+Developed+Countries&doi=10.1080%2F19397038.2018.1428834
https://www.tandfonline.com/servlet/linkout?suffix=cit0039&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2F0016-3287%2894%2990071-X
https://www.tandfonline.com/servlet/linkout?suffix=cit0039&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=A1994PZ46000002
http://scholar.google.com/scholar_lookup?hl=en&volume=26&publication_year=1994&pages=1023-1046&author=R.+Kemp&title=Technology+and+the+Transition+to+Environmental+Sustainability&doi=10.1016%2F0016-3287%2894%2990071-X
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&pages=269-299&author=R.+Kemp&author=A.+Rip&author=J.+Schot&title=Constructing+Transition+Paths+through+the+Management+of+Niches
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&pages=269-299&author=R.+Kemp&author=A.+Rip&author=J.+Schot&title=Constructing+Transition+Paths+through+the+Management+of+Niches
https://www.tandfonline.com/servlet/linkout?suffix=cit0041&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000287725100003
http://scholar.google.com/scholar_lookup?hl=en&volume=27&publication_year=2010&pages=397-420&author=R.+Kemp&title=Eco-innovation%3A+De%EF%AC%81nition%2C+Measurement+and+Open+Research+Issues
https://www.tandfonline.com/doi/10.1080/13504500709469709
https://www.tandfonline.com/servlet/linkout?suffix=cit0042&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000245723500008
http://scholar.google.com/scholar_lookup?hl=en&volume=14&publication_year=2007&pages=78-91&issue=1&author=R.+Kemp&author=D.+Loorbach&author=J.+Rotmans&title=Transition+Management+as+a+Model+for+Managing+Processes+of+Coevolution+Towards+Sustainable+Development&doi=10.1080%2F13504500709469709
http://scholar.google.com/scholar_lookup?hl=en&volume=14&publication_year=2007&pages=78-91&issue=1&author=R.+Kemp&author=D.+Loorbach&author=J.+Rotmans&title=Transition+Management+as+a+Model+for+Managing+Processes+of+Coevolution+Towards+Sustainable+Development&doi=10.1080%2F13504500709469709
https://www.tandfonline.com/servlet/linkout?suffix=cit0043&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1111%2Fjiec.12851
https://www.tandfonline.com/servlet/linkout?suffix=cit0043&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000526142200007
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2019&author=A.+Kendall&author=E.+S.+Spang&title=The+Role+of+Industrial+Ecology+in+Food+and+Agriculture%E2%80%99s+Adaptation+to+Climate+Change&doi=10.1111%2Fjiec.12851
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2017&author=I.+V.+M.+Krishna&author=V.+Manickam&title=Environmental+Management%2C+Science+and+Engineering+for+Industry
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=D.+A.+Lachman&title=WANTED%3A+Energy+System+Transition+Research+in+Developing+Countries
http://www.ecosign-project.eu/wp-content/uploads/2018/09/FOOD_UNIT10_EN_Lecture.pdf
http://www.ecosign-project.eu/wp-content/uploads/2018/09/FOOD_UNIT10_EN_Lecture.pdf
http://scholar.google.com/scholar?hl=en&q=Laslu%2C+G.%2C+and+G.+Mustatea.+%E2%80%9C+Ecodesign+in+Food+Packaging.%E2%80%9D+http%3A%2F%2Fwww.ecosign-project.eu%2Fwp-content%2Fuploads%2F2018%2F09%2FFOOD_UNIT10_EN_Lecture.pdf
http://scholar.google.com/scholar_lookup?hl=en&volume=13&publication_year=2010&pages=214-225&issue=4&author=X.+Lecocq&author=B.+Demil&title=Business+Models+as+a+Research+Program+in+Strategic+Management%3A+an+Appraisal+Based+on+Lakatos
https://www.tandfonline.com/servlet/linkout?suffix=cit0048&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.2139%2Fssrn.311159
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2002&author=J.+Levin&author=S.+Tadelis&title=A+Theory+of+Partnerships
https://www.tandfonline.com/servlet/linkout?suffix=cit0049&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000289727100005
http://scholar.google.com/scholar_lookup?hl=en&volume=19&publication_year=2010&pages=133-146&author=D.+Loorbach&author=J.+C.+Van+Bakel&author=G.+Whiteman&author=J.+Rotmans&title=Business+Strategies+for+Transitions+Towards+Sustainable+Systems
https://www.tandfonline.com/servlet/linkout?suffix=cit0050&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2013.03.034
https://www.tandfonline.com/servlet/linkout?suffix=cit0050&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000320751000002
http://scholar.google.com/scholar_lookup?hl=en&volume=48&publication_year=2013&pages=3-9&author=R.+Lozano&author=F.+J.+Lozano&author=K.+Mulder&author=D.+Huisingh&author=T.+Waas&title=Advancing+Higher+Education+for+Sustainable+Development%3A+International+Insights+and+Critical+Re%EF%AC%82ections&doi=10.1016%2Fj.jclepro.2013.03.034
https://www.tandfonline.com/servlet/linkout?suffix=cit0051&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2014.09.048
https://www.tandfonline.com/servlet/linkout?suffix=cit0051&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000367762500001
https://www.tandfonline.com/servlet/linkout?suffix=cit0051&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000367762500001
http://scholar.google.com/scholar_lookup?hl=en&volume=108&publication_year=2014&pages=1-18&author=R.+Lozano&author=K.+Ceulemans&author=M.+Alonso-Almeida&author=D.+Huisingh&author=F.+J.+Lozano&author=T.+Waas&author=W.+Lambrechts&title=A+Review+of+Commitment+and+Implementation+of+Sustainable+Development+in+Higher+Education%3A+Results+from+A+Worldwide+Survey&doi=10.1016%2Fj.jclepro.2014.09.048
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=F.+L%C3%BCdeke-Freund&title=Business+Models+for+Sustainability+Innovation+Conceptual+Foundations+and+the+Case+of+Solar+Energy
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&conference=Conference+paper%2C+ATA+EcoSD+Research+Workshop&author=F.+L%C3%BCdeke-Freund&title=Sustainable+Business+Models+for+Eco-design+and+Innovation%3A+The+Case+of+River+Simple
http://scholar.google.com/scholar_lookup?hl=en&volume=18&publication_year=2002&pages=26-31&author=Y.+Malhotra&title=Enabling+Knowledge+Exchanges+for+E-business+Communities


55. Markard, J., R. Raven, and B. Truffer. 2012. “Sustainability Transitions: An Emerging Field of Research and Its 
Prospects.” Research Policy 41 (6): 955–967. doi:10.1016/j.respol.2012.02.013. [Crossref], [Web of Science 
®], [Google Scholar] 

56. Martins, L. L., V. P. Rindova, and B. E. Greenbaum. 2015. “Unlocking the Hidden Value of Concepts: A Cognitive 
Approach to Business Model Innovation.” Strategic Entrepreneurship Journal 9: 99–117. 
doi:10.1002/sej.v9.1. [Crossref], [Web of Science ®], [Google Scholar] 

57. Meynard, J. M., M. H. Jeuffroy, M. Le Bail, A. Lefèvre, M. B. Magrini, and C. Michon. 2016. “Designing Coupled 
Innovations for the Sustainability Transition of Agrifood Systems.” Agricultural Systems 157: 330–339. 
doi:10.1016/j.agsy.2016.08.002. [Crossref], [Web of Science ®], [Google Scholar] 

58. Miah, J. H., A. Griffiths, R. McNeill, S. Halvorson, U. Schenker, N. D. Espinoza-Orias, S. Morse, et al. 2017. 
“Environmental Management of Confectionery Products: Life Cycle Impacts and Improvement Strategies.” Journal 
of Cleaner Production 177: 732–751. doi:10.1016/j.jclepro.2017.12.073. [Crossref], [Web of Science ®], [Google 
Scholar] 

59. Moon, Y. B. 2016. “Simulation Modelling for Sustainability: A Review of the Literature.” International Journal of 
Sustainable Engineering 10: 2–19. doi:10.1080/19397038.2016.1220990. [Taylor & Francis Online], [Web of 
Science ®], [Google Scholar] 

60. Nee, A. Y. C., B. Song, and S. Ong. 2013. Re-Engineering Manufacturing for Sustainability. Singapour: Srpingler 
Verlag, Springer. [Crossref], [Google Scholar] 

61. Nishida, C., R. Uauy, S. Kumanyika, and P. Shetty. 2007. “The Joint Who/Fao Expert Consultation on Diet, Nutrition 
and the Prevention of Chronic Diseases: Process, Product and Policy Implications.” Public Health Nutrition 7: 245–
250. doi:10.1079/PHN2003592. [Crossref], [Google Scholar] 

62. Nonaka, I., and R. Toyama. 2008. “Strategic Management as Distributed Practical Wisdom (Phronesis).” Industrial 
and Corporate Change 16 (3): 371–394. doi:10.1093/icc/dtm014. [Crossref], [Web of Science ®], [Google Scholar] 

63. OECD. 2009. “Sustainable Manufacturing and Eco-innovation: Framework, Practices and Measurement.” Synthesis 
report. https://www.oecd.org/innovation/inno/43423689.pdf [Google Scholar] 

64. OECD. 2015. “OECD and the Sustainable Development Goals.” 
https://sustainabledevelopment.un.org/?menu=1300 [Google Scholar] 

65. OECD. 2016. Alternatives Futures for Global Food and Agriculture. Paris: Editions OCDE. 
https://www.oecd.org/publications/alternative-futures-for-global-food-and-agriculture-9789264247826-
en.htm [Crossref], [Google Scholar] 

66. Osterwalder, A., and Y. Pigneur. 2010. Business Model Generation. A Handbook for Visionaries, Game Changers, 
and Challengers. Hobocken, NJ: Wiley. [Google Scholar] 

67. PNNS. 2001. “Plan National Nutrition Santé 2001-2005.” [Google Scholar] 

68. Porter, M. E. 1985. Competitive Advantage: Creating and Sustaining Superior Performance. New York: Free 
Press. [Google Scholar] 

69. Powell, T., (2001). The Knowledge Value Chain (KVC): how to fix it when it breaks. In Knowledge Nets 2001, New 
York City, May 2001. Published in M.E. Williams (ed.), 22nd National Online Meeting. Medford, NJ: Information 
Today, Inc. [Google Scholar] 

70. Rahimifard, S., and A. J. Clegg. 2008. “The Role of the Engineering Community in Sustainable Development.” 
International Journal of Sustainable Development 1: 1–2. doi:10.1080/19397030802237485. [Taylor & Francis 
Online], [Google Scholar] 

71. Rahimifard, S., and H. Trollman. 2018. “UN Sustainable Development Goals: An Engineering Perspective.” 
International Journal of Sustainable Engineering 11: 1–3. doi:10.1080/19397038.2018.1434985. [Taylor & Francis 
Online], [Web of Science ®], [Google Scholar] 

72. Ramisìo, P. J., L. M. Costa Pinto, N. Gouveia, H. Costa, and D. Arezes. 2019. “Sustainability Strategy in Higher 
Education Institutions: Lessons Learned from a Nine Year Case Study.” Journal of Cleaner Production 222: 300–
309. doi:10.1016/j.jclepro.2019.02.257. [Crossref], [Web of Science ®], [Google Scholar] 

73. Rip, A., and R. Kemp. 1998. “Technological Change.” In Human Choice and Climate Change, edited by S. Rayner 
and E. Malone. Ohio: Batelle Press, Colombus, 327-399. [Google Scholar] 

74. Rossi, M., A. Papetti, M. Marconi, and M. Germani. 2019. “A Multi-criteria Index to Support Ecodesign 
Implementation in Manufacturing Products: Benefits and Limits in Real Case Studies.” International Journal of 
Sustainable Engineering. doi:10.1080/19397038.2019.1575926. [Taylor & Francis Online], [Web of Science 
®], [Google Scholar] 

75. Sachs, S., and E. Rühli. 2013. Stakeholders Matter: A New Paradigm for Strategy in Society- Business, Value 
Creation, and Society. Cambridge: Cambridge University Press. [Google Scholar] 

76. Sammalisto, K., A. Sundström, R. V. Haartman, and T. Holm. 2016. “Learning about Sustainability: What Influences 
Student’ Self-perceived Sustainability Actions after Undergraduate Education?.” Sustainability 8 (510): 1–16. 
doi:10.3390/su8060510. [Crossref], [Google Scholar] 

77. Smith, A. 2007. “Translating Sustainabilities between Green Niches and Socio-technical Regimes.” Technology 
Analysis and Strategic Management 9 (4): 427–450. doi:10.1080/09537320701403334. [Taylor & Francis 
Online], [Google Scholar] 

https://www.tandfonline.com/servlet/linkout?suffix=cit0055&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.respol.2012.02.013
https://www.tandfonline.com/servlet/linkout?suffix=cit0055&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000304340000001
https://www.tandfonline.com/servlet/linkout?suffix=cit0055&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000304340000001
http://scholar.google.com/scholar_lookup?hl=en&volume=41&publication_year=2012&pages=955-967&issue=6&author=J.+Markard&author=R.+Raven&author=B.+Truffer&title=Sustainability+Transitions%3A+An+Emerging+Field+of+Research+and+Its+Prospects&doi=10.1016%2Fj.respol.2012.02.013
https://www.tandfonline.com/servlet/linkout?suffix=cit0056&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1002%2Fsej.v9.1
https://www.tandfonline.com/servlet/linkout?suffix=cit0056&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000350904500006
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2015&pages=99-117&author=L.+L.+Martins&author=V.+P.+Rindova&author=B.+E.+Greenbaum&title=Unlocking+the+Hidden+Value+of+Concepts%3A+A+Cognitive+Approach+to+Business+Model+Innovation&doi=10.1002%2Fsej.v9.1
https://www.tandfonline.com/servlet/linkout?suffix=cit0057&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.agsy.2016.08.002
https://www.tandfonline.com/servlet/linkout?suffix=cit0057&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000413282600029
http://scholar.google.com/scholar_lookup?hl=en&volume=157&publication_year=2016&pages=330-339&author=J.+M.+Meynard&author=M.+H.+Jeuffroy&author=M.+Le+Bail&author=A.+Lef%C3%A8vre&author=M.+B.+Magrini&author=C.+Michon&title=Designing+Coupled+Innovations+for+the+Sustainability+Transition+of+Agrifood+Systems&doi=10.1016%2Fj.agsy.2016.08.002
https://www.tandfonline.com/servlet/linkout?suffix=cit0058&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2017.12.073
https://www.tandfonline.com/servlet/linkout?suffix=cit0058&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000424186600065
http://scholar.google.com/scholar_lookup?hl=en&volume=177&publication_year=2017&pages=732-751&author=J.+H.+Miah&author=A.+Griffiths&author=R.+McNeill&author=S.+Halvorson&author=U.+Schenker&author=N.+D.+Espinoza-Orias&author=S.+Morse&title=Environmental+Management+of+Confectionery+Products%3A+Life+Cycle+Impacts+and+Improvement+Strategies&doi=10.1016%2Fj.jclepro.2017.12.073
http://scholar.google.com/scholar_lookup?hl=en&volume=177&publication_year=2017&pages=732-751&author=J.+H.+Miah&author=A.+Griffiths&author=R.+McNeill&author=S.+Halvorson&author=U.+Schenker&author=N.+D.+Espinoza-Orias&author=S.+Morse&title=Environmental+Management+of+Confectionery+Products%3A+Life+Cycle+Impacts+and+Improvement+Strategies&doi=10.1016%2Fj.jclepro.2017.12.073
https://www.tandfonline.com/doi/10.1080/19397038.2016.1220990
https://www.tandfonline.com/servlet/linkout?suffix=cit0059&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000396662500002
https://www.tandfonline.com/servlet/linkout?suffix=cit0059&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000396662500002
http://scholar.google.com/scholar_lookup?hl=en&volume=10&publication_year=2016&pages=2-19&author=Y.+B.+Moon&title=Simulation+Modelling+for+Sustainability%3A+A+Review+of+the+Literature&doi=10.1080%2F19397038.2016.1220990
https://www.tandfonline.com/servlet/linkout?suffix=cit0060&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1007%2F978-981-4451-48-2
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=A.+Y.+C.+Nee&author=B.+Song&author=S.+Ong&title=Re-Engineering+Manufacturing+for+Sustainability
https://www.tandfonline.com/servlet/linkout?suffix=cit0061&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1079%2FPHN2003592
http://scholar.google.com/scholar_lookup?hl=en&volume=7&publication_year=2007&pages=245-250&author=C.+Nishida&author=R.+Uauy&author=S.+Kumanyika&author=P.+Shetty&title=The+Joint+Who%2FFao+Expert+Consultation+on+Diet%2C+Nutrition+and+the+Prevention+of+Chronic+Diseases%3A+Process%2C+Product+and+Policy+Implications&doi=10.1079%2FPHN2003592
https://www.tandfonline.com/servlet/linkout?suffix=cit0062&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1093%2Ficc%2Fdtm014
https://www.tandfonline.com/servlet/linkout?suffix=cit0062&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000247915600003
http://scholar.google.com/scholar_lookup?hl=en&volume=16&publication_year=2008&pages=371-394&issue=3&author=I.+Nonaka&author=R.+Toyama&title=Strategic+Management+as+Distributed+Practical+Wisdom+%28Phronesis%29&doi=10.1093%2Ficc%2Fdtm014
https://www.oecd.org/innovation/inno/43423689.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2009&author=OECD&title=Sustainable+Manufacturing+and+Eco-innovation%3A+Framework%2C+Practices+and+Measurement
https://sustainabledevelopment.un.org/?menu=1300
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2015&author=OECD&title=OECD+and+the+Sustainable+Development+Goals
https://www.oecd.org/publications/alternative-futures-for-global-food-and-agriculture-9789264247826-en.htm
https://www.oecd.org/publications/alternative-futures-for-global-food-and-agriculture-9789264247826-en.htm
https://www.tandfonline.com/servlet/linkout?suffix=cit0065&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1787%2F9789264247826-en
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&author=OECD&title=Alternatives+Futures+for+Global+Food+and+Agriculture
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2010&author=A.+Osterwalder&author=Y.+Pigneur&title=Business+Model+Generation.+A+Handbook+for+Visionaries%2C+Game+Changers%2C+and+Challengers
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2001&author=PNNS&title=Plan+National+Nutrition+Sant%C3%A9+2001-2005
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1985&author=M.+E.+Porter&title=Competitive+Advantage%3A+Creating+and+Sustaining+Superior+Performance
http://scholar.google.com/scholar?hl=en&q=Powell%2C+T.%2C+%282001%29.+The+Knowledge+Value+Chain+%28KVC%29%3A+how+to+fix+it+when+it+breaks.+In+Knowledge+Nets+2001%2C+New+York+City%2C+May+2001.+Published+in+M.E.+Williams+%28ed.%29%2C+22nd+National+Online+Meeting.+Medford%2C+NJ%3A+Information+Today%2C+Inc.
https://www.tandfonline.com/doi/10.1080/19397030802237485
https://www.tandfonline.com/doi/10.1080/19397030802237485
http://scholar.google.com/scholar_lookup?hl=en&volume=1&publication_year=2008&pages=1-2&author=S.+Rahimifard&author=A.+J.+Clegg&title=The+Role+of+the+Engineering+Community+in+Sustainable+Development&doi=10.1080%2F19397030802237485
https://www.tandfonline.com/doi/10.1080/19397038.2018.1434985
https://www.tandfonline.com/doi/10.1080/19397038.2018.1434985
https://www.tandfonline.com/servlet/linkout?suffix=cit0071&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000433530900001
http://scholar.google.com/scholar_lookup?hl=en&volume=11&publication_year=2018&pages=1-3&author=S.+Rahimifard&author=H.+Trollman&title=UN+Sustainable+Development+Goals%3A+An+Engineering+Perspective&doi=10.1080%2F19397038.2018.1434985
https://www.tandfonline.com/servlet/linkout?suffix=cit0072&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.jclepro.2019.02.257
https://www.tandfonline.com/servlet/linkout?suffix=cit0072&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000466249500026
http://scholar.google.com/scholar_lookup?hl=en&volume=222&publication_year=2019&pages=300-309&author=P.+J.+Ramis%C3%ACo&author=L.+M.+Costa+Pinto&author=N.+Gouveia&author=H.+Costa&author=D.+Arezes&title=Sustainability+Strategy+in+Higher+Education+Institutions%3A+Lessons+Learned+from+a+Nine+Year+Case+Study&doi=10.1016%2Fj.jclepro.2019.02.257
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1998&author=A.+Rip&author=R.+Kemp&title=Technological+Change
https://www.tandfonline.com/doi/10.1080/19397038.2019.1575926
https://www.tandfonline.com/servlet/linkout?suffix=cit0074&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000495627400001
https://www.tandfonline.com/servlet/linkout?suffix=cit0074&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000495627400001
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2019&author=M.+Rossi&author=A.+Papetti&author=M.+Marconi&author=M.+Germani&title=A+Multi-criteria+Index+to+Support+Ecodesign+Implementation+in+Manufacturing+Products%3A+Benefits+and+Limits+in+Real+Case+Studies&doi=10.1080%2F19397038.2019.1575926
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2013&author=S.+Sachs&author=E.+R%C3%BChli&title=Stakeholders+Matter%3A+A+New+Paradigm+for+Strategy+in+Society-+Business%2C+Value+Creation%2C+and+Society
https://www.tandfonline.com/servlet/linkout?suffix=cit0076&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.3390%2Fsu8060510
http://scholar.google.com/scholar_lookup?hl=en&volume=8&publication_year=2016&pages=1-16&issue=510&author=K.+Sammalisto&author=A.+Sundstr%C3%B6m&author=R.+V.+Haartman&author=T.+Holm&title=Learning+about+Sustainability%3A+What+Influences+Student%E2%80%99+Self-perceived+Sustainability+Actions+after+Undergraduate+Education%3F&doi=10.3390%2Fsu8060510
https://www.tandfonline.com/doi/10.1080/09537320701403334
https://www.tandfonline.com/doi/10.1080/09537320701403334
http://scholar.google.com/scholar_lookup?hl=en&volume=9&publication_year=2007&pages=427-450&issue=4&author=A.+Smith&title=Translating+Sustainabilities+between+Green+Niches+and+Socio-technical+Regimes&doi=10.1080%2F09537320701403334


78. Smith, A., J.-P. Vos, and J. Grin. 2010. “Innovation Studies and Sustainability Transitions: The Allure of the Multi-
level Perspective and Its Challenges.” Research Policy 39: 435–448. doi:10.1016/j.respol.2010.01.023. [Crossref], 
[Web of Science ®], [Google Scholar] 

79. Stubbs, W., and C. Cocklin. 2008. “Conceptualizing a “Sustainability Business Model.”.” Organization & 
Environment 21 (2): 103–127. doi:10.1177/1086026608318042. [Crossref], [Web of Science ®], [Google Scholar] 

80. Teece, D. J. 2018. “Business Models and Dynamic Capabilities.” Long Range Planning 51: 40–49. 
doi:10.1016/j.lrp.2017.06.007. [Crossref], [Web of Science ®], [Google Scholar] 

81. Teece, D. J., and G. Linden. 2017. “Business Models, Value Capture and Digital Enterprise.” Journal of Organization 
Design 6 (8): 1–14. doi:10.1186/s41469-017-0018. [Crossref], [Google Scholar] 

82. “UN Sustainable Development Report for Sustainable Development Goals and Indicators.” 2017. 
https://sustainabledevelopment.un.org/content/documents/11803Official-List-of-Proposed-SDG-
Indicators.pdf [Google Scholar] 

83. Wimmer, W., R. Züst, and K. Lee. 2004. Ecodesign Implementation. A Systematic Guidance on Integrating 
Environmental Considerations into Product Development. Dordrecht: Springer Science & Business Media. [Google 
Scholar] 

84. Wu, J., B. Guo, and Y. Shi. 2013. “Customer Knowledge Management and It-enabled Business Model Innovation: A 
Conceptual Framework and A Case Study from China.” European Management Journal 31: 359–372. 
doi:10.1016/j.emj.2013.02.001. [Crossref], [Web of Science ®], [Google Scholar] 

85. Yannou-LeBris, G., and H. Serhan, 2018. “La chaîne de valeur des connaissances pour éco-concevoir et éco-
innover en alimentaires: Études de cas des projets EcoTrophélia.” Congrès RRI: Les nouveaux modes 
d’organisation des processus d’innovation, VIII Forum de l’innovation, Nîmes, June 4 and 5. [Google Scholar] 

86. Yannou-LeBris, G., H. Serhan, S. Duchaîne, J.-M. Ferrandi, and G. Trystram. 2019. Eco-concevoir et éco-innover 
dans l’alimentaire. Paris: ISTE Éditions. [Google Scholar] 

87. Yannou-LeBris, G., and J.-M. Ferrandi 2016. “Eco-concevoir et éco-innover: Deux stratégies essentielles pour 
répondre aux enjeux sociétaux à venir.” Industries IA, March-April. [Google Scholar] 

 

 

 

https://www.tandfonline.com/servlet/linkout?suffix=cit0078&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.respol.2010.01.023
https://www.tandfonline.com/servlet/linkout?suffix=cit0078&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000277764400001
http://scholar.google.com/scholar_lookup?hl=en&volume=39&publication_year=2010&pages=435-448&author=A.+Smith&author=J.-P.+Vos&author=J.+Grin&title=Innovation+Studies+and+Sustainability+Transitions%3A+The+Allure+of+the+Multi-level+Perspective+and+Its+Challenges&doi=10.1016%2Fj.respol.2010.01.023
https://www.tandfonline.com/servlet/linkout?suffix=cit0079&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1177%2F1086026608318042
https://www.tandfonline.com/servlet/linkout?suffix=cit0079&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000258230100001
http://scholar.google.com/scholar_lookup?hl=en&volume=21&publication_year=2008&pages=103-127&issue=2&author=W.+Stubbs&author=C.+Cocklin&title=Conceptualizing+a+%E2%80%9CSustainability+Business+Model.%E2%80%9D&doi=10.1177%2F1086026608318042
https://www.tandfonline.com/servlet/linkout?suffix=cit0080&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.lrp.2017.06.007
https://www.tandfonline.com/servlet/linkout?suffix=cit0080&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000425566400005
http://scholar.google.com/scholar_lookup?hl=en&volume=51&publication_year=2018&pages=40-49&author=D.+J.+Teece&title=Business+Models+and+Dynamic+Capabilities&doi=10.1016%2Fj.lrp.2017.06.007
https://www.tandfonline.com/servlet/linkout?suffix=cit0081&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1186%2Fs41469-017-0018
http://scholar.google.com/scholar_lookup?hl=en&volume=6&publication_year=2017&pages=1-14&issue=8&author=D.+J.+Teece&author=G.+Linden&title=Business+Models%2C+Value+Capture+and+Digital+Enterprise&doi=10.1186%2Fs41469-017-0018
https://sustainabledevelopment.un.org/content/documents/11803Official-List-of-Proposed-SDG-Indicators.pdf
https://sustainabledevelopment.un.org/content/documents/11803Official-List-of-Proposed-SDG-Indicators.pdf
http://scholar.google.com/scholar?hl=en&q=%E2%80%9CUN+Sustainable+Development+Report+for+Sustainable+Development+Goals+and+Indicators.%E2%80%9D+2017.+https%3A%2F%2Fsustainabledevelopment.un.org%2Fcontent%2Fdocuments%2F11803Official-List-of-Proposed-SDG-Indicators.pdf
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2004&author=W.+Wimmer&author=R.+Z%C3%BCst&author=K.+Lee&title=Ecodesign+Implementation.+A+Systematic+Guidance+on+Integrating+Environmental+Considerations+into+Product+Development
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2004&author=W.+Wimmer&author=R.+Z%C3%BCst&author=K.+Lee&title=Ecodesign+Implementation.+A+Systematic+Guidance+on+Integrating+Environmental+Considerations+into+Product+Development
https://www.tandfonline.com/servlet/linkout?suffix=cit0084&dbid=16&doi=10.1080%2F19397038.2020.1722765&key=10.1016%2Fj.emj.2013.02.001
https://www.tandfonline.com/servlet/linkout?suffix=cit0084&dbid=128&doi=10.1080%2F19397038.2020.1722765&key=000319481100004
http://scholar.google.com/scholar_lookup?hl=en&volume=31&publication_year=2013&pages=359-372&author=J.+Wu&author=B.+Guo&author=Y.+Shi&title=Customer+Knowledge+Management+and+It-enabled+Business+Model+Innovation%3A+A+Conceptual+Framework+and+A+Case+Study+from+China&doi=10.1016%2Fj.emj.2013.02.001
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2018&conference=Congr%C3%A8s+RRI%3A+Les+nouveaux+modes+d%E2%80%99organisation+des+processus+d%E2%80%99innovation%2C+VIII+Forum+de+l%E2%80%99innovation&author=G.+Yannou-LeBris&author=H.+Serhan&title=La+cha%C3%AEne+de+valeur+des+connaissances+pour+%C3%A9co-concevoir+et+%C3%A9co-innover+en+alimentaires%3A+%C3%89tudes+de+cas+des+projets+EcoTroph%C3%A9lia
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2019&author=G.+Yannou-LeBris&author=H.+Serhan&author=S.+Ducha%C3%AEne&author=J.-M.+Ferrandi&author=G.+Trystram&title=Eco-concevoir+et+%C3%A9co-innover+dans+l%E2%80%99alimentaire
http://scholar.google.com/scholar_lookup?hl=en&publication_year=2016&author=G.+Yannou-LeBris&author=J.-M.+Ferrandi&title=Eco-concevoir+et+%C3%A9co-innover%3A+Deux+strat%C3%A9gies+essentielles+pour+r%C3%A9pondre+aux+enjeux+soci%C3%A9taux+%C3%A0+venir



