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Extended abstract 

Agriculture is becoming increasingly heterogeneous in its structure and output, accompanied 

by multifaceted expectations for the future, which adds complexity to political frameworks and 

support schemes. Addressing these developments requires innovative transitional processes and 

solutions. Associated with this, new evaluation concepts are required to capture and aggregate 

the individual and qualitative contributions of supported enterprises, especially concerning pub-

lic, social, and ecosystem services. From a bottom-up perspective, the systematic analysis and 

presentation of new production methods can facilitate the upscaling of innovative solutions and 

practices.   

To support green and social transitions in agriculture, solutions from novel areas in the sector 

should be investigated. Although specific aspects of these novel areas have been partly ex-

plored, systematic investigations are lacking. Considering entry methods into farming, compar-

ing traditional farm successors with the category of newcomers from outside the sector, can 

strengthen support for new entrants. Newcomers often enter agriculture by implementing inno-

vative business models. A holistic template for investigating these business models is beneficial 

for capturing and transferring their multifunctional contributions. 

This dissertation addresses two key aspects: new entrants and business models. First, it analyses 

the differences between two groups of new entrantsðfamily successors and newcomersðbe-

cause they are pivotal for generational renewal and sustainable business transformations. Sec-

ond, it seeks to holistically capture innovative business models to derive transferable implica-

tions for the broader implementation of nature-based solutions (NBS), including novel produc-

tion systems (e.g., urban agriculture, indoor farming, and aquaponics) and production methods.  

The following research questions are addressed:  

I. Is an individual consideration of the two new entrant groups beneficial in relation to 

their individual contributions and necessary regarding each groupË requirements         

(Contribution 1)?  

II. What conceptual framework enables the holistic capture of NBS business models   

(Contribution 2)?  

III. Which transferable governance and financing concepts exist within NBS business 

model clusters (Contribution 3)?  

Methodologically, a quantitative online survey of new entrants across several European coun-

tries was used to test five hypotheses derived from the literature. A regression model was em-

ployed to determine whether differentiating between the two groups of new entrant farmers is 

necessary (Contribution 1). Guided interviews based on a new business model template derived 
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from the literature were conducted on NBS implementations in different countries. Pestoffôs 

welfare triangle was applied to cluster NBS interventions into business model clusters to de-

velop transferable implications (Contributions 2 and 3).   

The results showed that compared with established farmers, new entrants are more likely to 

innovate in agriculture. For the respective sample, the regression model determined type-de-

pendent differences between family successors and newcomers. Newcomers bring ideas, inno-

vations, and networks to the agricultural sector and rural areas, where most of their work and 

living activities take place. Even after entering agriculture, their reliance on limited production 

resources fosters innovative resource-efficient solutions and sustainable transformations    

(Contribution 1).  

To fully understand these business models, a holistic analysis is required. The Nature-based 

Sustainability Business Model Canvas (NB S BMC) considers not only economic but also so-

cietal and ecological dimensions, providing a general tool for capturing and evaluating innova-

tive business models on a valid and comparable basis (Contribution 2). Clustering heterogene-

ous business models allows for the derivation of transferable implications. By applying 

Pestoffôs welfare triangle to the NBS case study, three business model clusters emerge: public 

provisions, sales, and diversification. NBS governance models are highly adaptable, independ-

ent of business model type, and can include a diverse range of stakeholders. Given the tempo-

rary nature of public support, alternative financing strategies, such as donation models, collab-

orations with research and commerce, and recurring revenue streams, are crucial for the sus-

tainability of public and diversified business model clusters (Contribution 3).        

In conclusion, this cumulative dissertation highlights the need for the systematic investigation 

of novel agricultural approaches. New entrants and NBS contribute considerably to innovative 

transition processes and solutions. Their contributions and requirements must be considered by 

using individual approaches. Owing to their heterogeneous and multifaceted achievements, the 

business models of newcomers and NBS can only be effectively captured using holistic con-

cepts. Financing remains a common challenge in these novel areas owing to their early stages 

and limited resources. Therefore, tailored support schemes are required to achieve targeted up-

scaling.  

The areas examined in this dissertation qualitatively contribute to economic, social, and eco-

logical innovation. Further research is required to explore the scalability of newcomersô and 

NBS` qualitative contributions and their potential to contribute quantitatively to overall agri-

cultural production.   

 



 

 

Neueinstieg in die Landwirtschaft und holistische Geschªftsmodelle  

im Agrarsektor 

 

Zusammenfassung 

Die Landwirtschaft ist einem stetigen Wandel unterworfen, sowohl in Bezug auf ihre Struktur 

als auch in Bezug auf ihre Produkte. Es bestehen eine Vielzahl von Erwartungen an die Zukunft 

der Landwirtschaft. Um diesen Erwartungen gerecht zu werden, sind weitere innovative Trans-

formationsprozesse und Lºsungen erforderlich. Die Heterogenitªt der landwirtschaftlichen Ak-

tivitªten und Leistungen sowie die vielfªltigen Erwartungen an den Sektor erhºhen die Kom-

plexitªt der entsprechenden politischen Rahmenbedingungen und Fºrderprogramme. Die Ent-

wicklung maÇgeschneiderter und effizienter MaÇnahmen zur Unterst¿tzung der erforderlichen 

Transformationsprozesse und Lºsungen wird dadurch anspruchsvoller. Dar¿ber hinaus sind 

neue Evaluierungskonzepte erforderlich, um die individuellen und insbesondere qualitativen 

Mehrwerte der gefºrderten betrieblichen Aktivitªten erfassen und aggregieren zu kºnnen. Aus 

der Bottom-up-Perspektive kºnnen die systematische Analyse und Darstellung neuartiger Pro-

duktionsweisen die Verbreitung innovativer Lºsungen und Praktiken fºrdern.   

Um die Beitrªge des Agrarsektors zu gr¿nen und sozialen Transitionen zu stªrken, ist die Un-

tersuchung von Lºsungen aus neuartigen Bereichen des Sektors hilfreich. Teilweise wurden 

diese neuartigen Ansªtze bereits auf spezifische Aspekte untersucht, jedoch besteht eine For-

schungsl¿cke in der systematischen Untersuchung dieser Bereiche. Im Hinblick auf den Ein-

stieg in die Landwirtschaft kºnnte der Vergleich zwischen traditionellen, familiªren Hofnach-

folger*innen und der Kategorie der Newcomer Mehrwerte liefern, um die Unterst¿tzung f¿r 

Neueinsteiger*innen insgesamt zu verbessern. Insbesondere die Newcomer betreiben hªufig 

innovative Geschªftsmodelle in Form von neuartigen Produktionssystemen, um mit der Land-

wirtschaft starten zu kºnnen. Ein ganzheitliches Konzept zur Untersuchung dieser Geschªfts-

modelle ermºglicht es deren multifunktionalen Beitrªge erfassen und ausbauen zu kºnnen.      

Die vorliegende kumulative Dissertation widmet sich zwei zentralen Aspekten: Neueinstei-

ger*innen im Agrarsektor und neuartige Geschªftsmodelle. Zunªchst werden die Unterschiede 

zwischen den beiden Gruppen von Neueinsteiger*innen, d. h. familiªren Hofnachfolger*innen 

und Newcomer, analysiert, da diese den Generationswechsel und innovative Transformations-

prozesse maÇgeblich beeinflussen.  
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Zweitens wird darauf abgezielt innovative Geschªftsmodelle ganzheitlich zu erfassen, um ¿ber-

tragbare Empfehlungen zur Verbreitung von Nature-based Solutions (NBS) abzuleiten. Neben 

neuartigen Produktionssystemen der Landwirtschaft (z.B. Urbane Landwirtschaft, Indoor-Far-

ming, Aquaponik) stellen auch landwirtschaftliche Produktionsmethoden wie die konservie-

rende Bodenbearbeitung Formen von NBS dar. Resultierend aus den zuvor genannten Zielen 

ergeben sich drei Forschungsfragen, die im Rahmen dieser kumulativen Dissertation untersucht 

werden:  

I. Ist eine individuelle Betrachtung der beiden Gruppen von Neueinsteiger*innen in Bezug 

auf ihre individuellen Beitrªge vorteilhaft und im Hinblick auf ihre Bed¿rfnisse erfor-

derlich (Beitrag 1)?  

II. Mit welchem Konzept kºnnen die Geschªftsmodelle von NBS ganzheitlich erfasst wer-

den (Beitrag 2)?  

III. Welche ¿bertragbaren Unternehmens- und Finanzierungskonzepte von NBS-Geschªfts-

modellclustern gibt es (Beitrag 3)?   

Zur Untersuchung der ersten Forschungsfrage, erfolgt methodisch die ¦berpr¿fung von f¿nf 

aus der Literatur abgeleiteten Hypothesen anhand einer quantitativen Online-Befragung aus 

mehreren europªischen Lªndern zu Neueinsteiger*innen. Dabei wird unter anderem ein Re-

gressionsmodell angewendet, um festzustellen, ob eine Differenzierung zwischen den beiden 

Gruppen von Neueinsteiger*innen notwendig ist (Beitrag 1). Im zweiten Themenblock werden 

auf der Grundlage eines aus der Literatur abgeleiteten, neuartigen Konzepts leitfadengest¿tzte 

Interviews an NBS-Interventionen in verschiedenen Lªndern durchgef¿hrt. Mit Hilfe des 

Pestoff'schen Welfare Triangle werden die NBS-Interventionen in Geschªftsmodell-Cluster ein-

geteilt, um ¿bertragbare Implikationen abzuleiten (Beitrªge 2, 3).   

Neueinsteiger*innen fokussieren sich in besonderem MaÇe auf Innovation und Regeneration 

des Agrarsektors. Das Regressionsmodell hat f¿r die zugrunde liegende Stichprobe typabhªn-

gige Unterschiede zwischen familiªren Hofnachfolger*innen und Newcomern identifiziert. Die 

Gruppe der Newcomer kann neue Ideen, Innovationen und Netzwerke in den landwirtschaftli-

chen Sektor und die lªndlichen Gebiete einbringen. Nach dem Eintritt in die Landwirtschaft 

kann das Auskommen mit einer limitierten Produktionsinfrastruktur ein Nªhrboden f¿r innova-

tive Lºsungen zur Ressourceneffizienz und f¿r innovative Nachhaltigkeitstransformationen 

sein (Beitrag 1).  



 

 

Ein umfassendes Bild der Geschªftsmodelle von Newcomern kann nur durch eine ganzheitliche 

Betrachtung gewonnen werden. Das entwickelte Nature-based Sustainability Business Model 

Canvas (NB S BMC) ber¿cksichtigt nicht nur wirtschaftliche, sondern auch gesellschaftliche 

und ºkologische Aspekte und bietet ein allgemeines Instrument, um verschiedene innovative 

Geschªftsmodelle auf einer validen und vergleichbaren Basis zu erfassen und zu bewerten (Bei-

trag 2). Die Clusteranalyse von heterogenen Geschªftsmodellen ermºglicht die Ableitung ¿ber-

tragbarer Implikationen. Mittels einer Anwendung des Pestoff'schen Welfare Triangle auf die 

untersuchten NBS-Interventionen werden drei Geschªftsmodell-Cluster identifiziert: ¥ffentli-

che Bereitstellung, Verkauf und Diversifizierung. Die Unternehmensmodelle von NBS zeich-

nen sich durch eine hohe Anpassungsfªhigkeit an die spezifischen NBS-Interventionen aus, sie 

sind typunabhªngig und kºnnen eine Vielzahl an beteiligten Akteur*innen einbinden. Ange-

sichts befristeter ºffentlicher Unterst¿tzung sind alternative Finanzierungsstrategien, wie etwa 

Spendenmodelle, Kooperationen mit der Forschung und wiederkehrende, kommerzielle Ein-

nahmequellen f¿r die Zukunft einiger NBS-Interventionen aus den Clustern ºffentlicher und 

diversifizierter Geschªftsmodelle von wesentlicher Bedeutung (Beitrag 3).  

Zusammengefasst unterstreicht die vorliegende kumulative Dissertation die Notwendigkeit sys-

tematischer Untersuchungen im Bereich neuartiger Ansªtze in der Landwirtschaft. Neueinstei-

ger*innen und NBS kºnnen zu innovativen Transformationsprozessen und Lºsungen beitragen. 

Um deren Potenziale auszuschºpfen, ist eine differenzierte Betrachtung erforderlich. Aufgrund 

der Heterogenitªt und Vielschichtigkeit der Leistungen von Newcomern und NBS ist die Erfas-

sung ihrer Geschªftsmodelle nur mit ganzheitlichen Konzepten mºglich. Die Finanzierung 

stellt aufgrund der spezifischen Ausgangssituationen eine f¿r beide Gruppen geltende Heraus-

forderung dar. In diesem Zusammenhang sind maÇgeschneiderte Unterst¿tzungsprogramme er-

forderlich, sofern eine gezielte Ausweitung angestrebt wird. Die in dieser kumulativen Disser-

tation untersuchten Bereiche sind insbesondere in der qualitativen Dimension von Bedeutung, 

in Bezug auf technische, soziale und ºkologische Innovationen. Es besteht weiterer For-

schungsbedarf hinsichtlich der Skalierbarkeit der qualitativen Beitrªge von Newcomern und 

NBS und ihrer Fªhigkeit, in grºÇerem Umfang quantitativ zur Gesamtproduktion landwirt-

schaftlicher G¿ter beizutragen. 
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I Introduction 

ñEU farmers and food industry provide our citizens with healthy and high-quality food, and 

make a central contribution to our economy, particularly in rural areas. They are also making 

a tremendous effort to contribute to our collective green and digital transitionsò (Ursula von 

der Leyen, President of the European Commission - 25/01/2024).  

When launching the Strategic Dialogue on the Future of EU Agriculture, the President of the 

European Commission, Ursula von der Leyen, highlighted multifunctional expectations from 

the European agricultural sector. To ensure food security and economic stability, especially in 

rural areas, while fulfilling the objectives of the European Green Deal, innovations are required 

(Ursula von der Leyen, President of the European Commission - 25/01/2024).  

The central policy instrument for designing EU agriculture is the Common Agricultural Policy 

(CAP). The CAP was launched in 1962 to increase productivity and stabilise markets, ensuring 

the availability of food at reasonable prices and securing farmersô income. The level of support 

received by farmers from CAP funds was contingent on the quantity of production. Since 1962, 

reforms have resulted in significant modifications of the CAP. By replacing price support with 

direct payments coupled with the area, the CAP shifted from market to producer support. Thus, 

the CAP provides income support to strengthen the competitiveness of the sector to value the 

high production standards within the EU compared to non-European countries. Nevertheless, 

the COVID-19 pandemic and war in Ukraine emphasised the relevance of the CAP's original 

objectives (EC, 2022, a).           

During this same period, European agriculture has changed considerably. The number of farms 

has decreased, whereas the average area cultivated per farm has increased, with regional varia-

tions. Many farms have become specialised, and the labour force has declined significantly, 

with negative consequences for rural areas and urban-rural relations. Productivity in the form 

of yield and animal performance has increased considerably. In addition to food, agricultural 

products have expanded to include energy production and environmental and social services 

(Pascher et al., 2024).    

In addition to the changes in structure and output, the importance of environmental and climate 

protection in the agricultural sector has increased. Agriculture both affects and is affected by 
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the climate and biodiversity. Therefore, innovative adaptation strategies for the changed envi-

ronmental conditions, reduction of the negative effects, and expansion of the positive contribu-

tions of agriculture to environmental and climate objectives are required. The European Green 

Deal and the Farm to Fork and Biodiversity Strategies are reflected in the CAP and the Vision 

for Agriculture and Food of the European Commission. The actual CAP (2023ï2027) contains 

fewer area-dependent direct payments and more support schemes for ecosystems and other pub-

lic services. The Vision for Agriculture and Food aims to secure long-term competitiveness and 

sustainability in the agricultural sector. In addition to environmental aspects, economic and 

social aspects are considered (EC, 2025).      

Generational renewal is a central challenge in this context (Zagata et al., 2015; Coopmans et 

al., 2021; Borda et al., 2023). In 2020, only 12 % of farm managers in the European Union 

(EU-27) were under 40 years old, whereas more than 33 % were over 65. However, the age 

distribution varied among member states. In France, 18 % of farm managers were under 40 and 

13 % were over 65, whereas in Spain, only 8 % were under 40 and 41 % were over 65 (Pascher 

et al., 2024).    

The challenges and expectations from the agricultural sector have increased in recent years, but 

new possibilities for established and new farmers have arisen. Nevertheless, further innovative 

transition processes and solutions are required to address all three pillars of sustainability: so-

cial, economic, and environmental. This dissertation provides exemplary investigations of pos-

sible approaches to these pillars, starting with the social pillar illustrated by new entrants but 

recognising that new entrants also contribute to the other two pillars of sustainability.  

The role of new entrants in shaping the future of European agriculture is widely recognised in 

research and policy (Zagata et al., 2015). In addition to addressing the ageing farm workforce, 

they often introduce innovative practices and sustainable business models (Koutsou and Partali-

dou, 2012; EIP-AGRI, 2016; Taherzadeh, 2019). New entrants have considerable potential to 

drive the transition towards a more sustainable agri-food system (Csizmady et al., 2021; Gall 

et al., 2023; Liu et al., 2023). They also help counter the trend of fewer large farms, which can 

have a negative social impact on rural communities across Europe (Nowak et al., 2023; Gittins 

and McElwee, 2024). Moreover, their presence counteracts rural ageing, urban migration, and 
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homogenisation by bringing diverse skills, networks, and values to rural communities (Monllor 

i Rico and Fuller, 2016).  

Taherzadeh (2019) found that young entrant farmers were particularly motivated by sustainable 

agricultural practices. They bring fresh skills, perspectives, energy, and professional manage-

ment to other areas of the agricultural sector (Kontogeorgos et al., 2014; Chatzitheodoridis and 

Kontogeorgos, 2020). Additionally, Pindado et al. (2018) highlighted the entrepreneurial mind-

set, long planning horizons, and intensive investment in their businesses (Davis et al., 2013). 

According to the EIP-AGRI focus group discussion (EIP-AGRI, 2016) and Helms et al. (2019), 

the term ónew entrant farmerô encompasses both family successors and newcomers. Family 

successors inherit farms or parts of them from their families, whereas newcomers establish new 

agricultural businesses or acquire farms through non-family connections (EIP-AGRI, 2016). 

Zagata et al. (2017) emphasised that both types play vital roles in generational renewal and 

sustainability transformations, contributing to the resilience of rural societies and economies in 

European agriculture.    

Family successors can influence farms even before they formally take over as their anticipated 

succession drives the diversification, cooperation, and technology adoption strategies of farm-

ers with successors (Bertolozzi-Caredio, 2024). In contrast to family successors, newcomers 

face significant start-up costs to acquire or lease production facilities and equipment and must 

adopt individualised entry strategies and innovative business models to succeed (Helms et al., 

2019). Therefore, diving deeper into the business models of new entrants can address the eco-

nomic pillar of sustainability through conceptualising holistic business models.   

The term business model first emerged in the 1960s but it gained broader academic relevance 

from the 1990s (Osterwalder, 2004; Bisgaard et al., 2012). Osterwalder (2004, p. 14) defined 

business models as ña representation of how a company buys and sells goods and services and 

earns money.ò However, the use of business model tools is relatively young (Magretta, 2002). 

Business model thinking follows a holistic approach towards explaining how firms conduct 

business at the system level.  

Organisational activities play an important role in the conceptualisations of business models 

that seek to explain how value is created and captured. The core principle is to capture the 

central components of a business or organisation, particularly an understanding of ñwhoò the 
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customers are, ñwhatò the customer needs are and ñwhatò value is provided, and ñhowò the 

value is delivered (Bisgaard et al., 2012). Business models describe how the pieces of business 

fit together as a system (Magretta, 2002, p. 6). Two well-known definitions encapsulate this 

thinking: ñbusiness model describes the rationale of how an organisation creates, delivers, and 

captures valueò (Osterwalder and Pigneur, 2010, p. 14) and ñthe business model explains how 

value is created for the customers and how value is captured for the company and its stakehold-

ersò (Bisgaard et al., 2012, p. 31).  

While business model thinking and tools are primarily designed for and used by profit-max-

imising or at least profit-oriented businesses, an increasing number of projects, networks, and 

studies match business model thinking with entrepreneurship (George and Bock, 2009), eco-

system services (Weiller and Neely, 2013), life cycle thinking (Goffetti et al., 2022), sustaina-

bility (Schaltegger et al., 2016; Yang et al., 2017; Broccardo and Zicari, 2020; Ferlito and Far-

aci, 2022; Boons and L¿deke-Freund, 2013), circularity concepts (Islam and Iyer-Raniga, 

2023), and nature-based solutions (NBS) (Egusquiza et al., 2021). Particularly, this dissertation 

explores the intersection of business model thinking and NBS to illustrate the environmental 

pillar of sustainability, while recognising the contributions of NBS to the two other pillars of 

sustainability.    

The European Commission defines NBS as ñsolutions inspired and supported by nature, which 

are cost-effective, simultaneously provide environmental, social, and economic benefits, and 

help build resilience. Such solutions bring diverse natural features and processes to cities, land-

scapes, and seascapes through locally adapted, resource-efficient, and systemic interventions. 

NBS must, therefore, benefit biodiversity and support the delivery of a range of ecosystem 

servicesò (EC, 2022, b).    

The number of scientific NBS publications has grown significantly over the past few years in 

parallel with case-specific NBS implementation. Therefore, NBS are often linked to sustainable 

urban development (Li et al., 2022; Mell et al., 2023), corresponding to aspects such as life-

cycle thinking (Larrey-Lassalle et al., 2022) and blue-green infrastructure interventions 

(SowiËnska-ËSwierkosz et al., 2021; SowiËnska-ËSwierkosz and Garcia, 2022). However, there 

is a growing debate regarding the measurable contributions of NBS to meeting environmental, 
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social, economic, and societal challenges (Mahmoud et al., 2022; Devanand et al., 2023; An-

derson et al., 2023). Simultaneously, sustainable governance models and autonomous financing 

structures for NBS have been sought to enable broader implementation (Mayor et al., 2021; 

Egusquiza et al., 2021). Thus, a series of EU-funded projects have focused on the planning, 

physical implementation, testing, and analysis of NBS in cities and wider metropolitan areas. 

Expert and local stakeholder groups have highlighted the bridge between social and economic 

interests. These studies have emphasised the need for multi-stakeholder engagement to promote 

new green, sustainable, and resilient economies, green jobs (Raymond et al., 2017; Kabisch et 

al., 2017) and the assessment of servicesô economic value (Maes et al., 2016; Faivre et al., 

2017). To elaborate on the respective contributions of NBS and make the gained case study 

experiences transferable for mainstreaming NBS implementation, its structures and activities 

need to be analysed holistically and clearly. 

Two major barriers have been identified to the broader implementation of NBSðgovernance 

and financing barriersðwhich are both linked to particular characteristics of NBS types (Mayor 

et al., 2021; Droste et al., 2017; Tozer et al., 2020; Albert et al., 2019; Van der Jagt et al., 2019). 

Suitable governance models and financing strategies are required to overcome these challenges 

(Egusquiza et al., 2021; Albert et al., 2019). As the innovative nature of NBS is often reflected 

in their novel governance and business models (Van der Jagt et al., 2019), these cases must be 

analysed systematically. These new methods of collaborative and transdisciplinary governance, 

along with complex financing structures, are rooted in the diversity of created values and the 

multitude of stakeholders involved (Mayor et al., 2021). Many NBS implementations struggle 

to achieve financial self-sufficiency in the initial phase but aim for long-term self-sufficiency 

(Mayor et al., 2021). Therefore, the transition processes must be reflected in governance and 

financing models. In addition to the individual particularities of the governance and financing 

aspects of NBS, both are connected to specific business models, which influence the perfor-

mance of NBS cases directly (Almenar et al., 2021).      

New entrants, holistic business models, and NBS illustrate possible approaches to address the 

multifaceted expectations for the future of agriculture. However, these approaches increase ag-

ricultural heterogeneity in terms of structure and output. This heterogeneity and rising expec-

tations add complexity to political frameworks and support schemes. The conceptualisation of 



I Introduction 

ΝΣ 
 

tailored and efficient schemes to support these transitions has become more ambitious. From a 

top-down perspective, it is essential to strengthen the most promising and impactful approaches 

through targeted and tailored political frameworks and support schemes. Additionally, new 

evaluation concepts are needed to capture and aggregate the individual and qualitative value 

added of the supported enterprises. From a bottom-up perspective, the systematic analysis and 

presentation of new production methods can facilitate the upscaling and transfer of innovative 

solutions and practices.  

Solutions from novel areas in the sector should be investigated to foster contributions towards 

green and social transitions in the agricultural sector. Specific aspects of these novel areas have 

been studied in detail; however, systematic investigations are lacking. Considering entry meth-

ods into farming, comparing traditional farm successors with newcomers can strengthen sup-

port for new entrants. Newcomers often enter agriculture by implementing innovative business 

models. A holistic template for investigating these business models would be beneficial for 

capturing and transferring multifunctional contributions. 

This dissertation focuses on new entrants, business models and NBS. First, it analyses the dif-

ferences between two groups of new entrantsðfamily successors and newcomersð since they 

are pivotal for generational renewal and sustainable business transformations. Second, it seeks 

to holistically capture innovative business models to derive transferable recommendations for 

broader implementation of NBS. In addition to novel production systems (e.g., urban agricul-

ture, indoor farming, and aquaponics), production methods, such as conservation agriculture, 

also represent NBS. Given these aims, the following three research questions are addressed in 

this dissertation:  

I. Is an individual consideration of the two new entrant groups beneficial in relation to 

their individual contributions and necessary regarding each groupË requirements     

(Contribution 1)?  

II. What conceptual framework enables the holistic capture of NBS business models   

(Contribution 2)?  

III. Which transferable governance and financing concepts exist within NBS business 

model clusters (Contribution 3)?  
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Research question I is answered in the first contribution of this dissertation entitled, ñTowards 

better tailored new entrant support in European agriculture: Analysing the differences between 

family successors and newcomersò. Both types of new entrants are essential for addressing the 

challenges in European agriculture, contributing to rural development, and transforming the 

agricultural sector. However, the differences between these two groups have not been thor-

oughly explored, which may hinder the effectiveness of the support policies. This study aims 

to investigate whether distinguishing between these two entrant groups, family successors and 

newcomers, in new entrant support measures is beneficial and necessary for each groupôs re-

quirements. To achieve this, a quantitative online survey is conducted across several European 

countries. A regression model is employed to assess the need for differentiation between the 

two groups, and chi-square and MannïWhitney U tests are used to estimate the differences in 

requirements and contributions. Five hypotheses derived from the literature are investigated.  

The second contribution, entitled ñHolistic Business Model ConceptualisationðCapturing Sus-

tainability Contributions Illustrated by Nature-Based Solutionsò, addresses business models 

with partly or fully overlapping characteristics as the business models of the subgroup of new 

entrants: newcomers. The conceptualisation of such business models is facilitated through the 

illustrative use of NBS. Generally, businesses are under pressure to consider sustainability as 

an integral part of the enterprise and business model. This study aims to conceptualise a holistic 

business model that captures the sustainability contributions of NBS. To achieve this, a new 

canvas is proposed based on an extensive literature review, and its application and testing is 

conducted on NBS implementations. As a result, by building on the Business Model Canvas 

(BMC) by Osterwalder and Pigneur (2010)  and various modifications to capture the core con-

cepts of sustainability and NBS, this study proposes a new BMC for NBS: the nature-based 

sustainability Business Model Canvas (NB S BMC).  

Based on the newly developed NB S BMC, the third contribution, ñClustering Business Models 

of Heterogeneous Nature-Based Solutions Implementing Innovative Governance and Financing 

Conceptsò, addresses the third research question of this dissertation. This study aims to test the 

applicability of NB S BMC and to provide a clustered NBS business model pilot case study 

collection, which enables transferable solutions to overcome the governance and financing bar-

riers to NBS implementation. This is achieved by using NB S BMC for guided interviews.  
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Twenty-three NBS case studies from four cities, namely Dortmund (Germany), Ningbo (China), 

Turin (Italy), and Zagreb (Croatia), are examined. Pestoffôs welfare triangle (1992) enables the 

clustering of NBS interventions into business model clusters to derive transferable implications. 
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Abstract 

New entrants, including both family successors and newcomers, are essential to addressing 

challenges in European agriculture and contributing to rural development. However, the differ-

ences between these two groups have not been thoroughly explored, which may hinder the 

effectiveness of support policies. We aimed to determine whether family successors and new-

comers require distinct support schemes for agricultural and rural development. A quantitative 

online survey across several European countries tested five hypotheses regarding the differ-

ences between the two groups. A regression model was used to determine whether differentia-

tion in support is necessary. Based on the results, we found that the feeling of being ñestab-

lishedò as a farmer is influenced by the mode of entryðwhether as a family successor or a 

newcomer. The two groups differ in their contributions to agriculture and rural development, as 

well as in their dependency on public support. These differences underscore the importance of 

considering entry methods when designing support schemes. The results suggest that the effi-

ciency of new entrant support could be strengthened by tailoring schemes that take into account 

the specific entry methods of farmers. Future research should focus on exploring the scalability 

of business models of newcomers to assess their potential quantitative contributions to overall 

agricultural production.   

Keywords: Generational renewal, rural societies, new entrant, family successor, newcomer 

 

Highlights 

¶ Within this study, new entrants are Ï 34 years old and active since Ï four years 

¶ The way of entry to farming considerably affects the establishment process  

¶ Newcomers and family successors require individual consideration 

¶ Both groups contribute to the development of the sector in various, but crucial ways 

¶ Newcomers incorporate divers, novel benefits to agriculture and rural societies  

https://doi.org/10.1016/j.jrurstud.2025.103787
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1. Introduction 

Generational renewal is a major challenge being faced by European agriculture (Zagata et al., 

2015; Coopmans et al., 2021; Borda et al., 2023). The sector also faces persistent demands to 

transform toward greater sustainability (EC, 2019; EC, 2020) while fostering an innovative, 

diverse, and youthful workforce to strengthen rural societies and economies (Nowak et al., 

2023). New entrants are increasingly recognised as pivotal to addressing these issues (Zagata 

et al., 2015). Beyond replacing retiring farmers, they often introduce innovative practices and 

sustainable business models (Koutsou and Partalidou, 2012; EIP-AGRI, 2016; Taherzadeh, 

2019). Moreover, their presence counteracts rural ageing, urban migration, and homogenisation 

by bringing diverse skills, networks, and values to rural communities (Monllor i Rico and 

Fuller, 2016). Understanding their specific challenges, needs, and support mechanisms is cru-

cial.  

Despite their importance, no universally accepted definitions exist for new entrants in agricul-

ture, including age thresholds, the maximum age of a new entrant farmer, or the time required 

to transition from a new entrant to an established farmer. Differentiating types of new entrants 

is essential for shaping targeted policy support. This study contributes to the characterisation 

and differentiation of new agricultural entrants. According to the EIP-AGRI focus group dis-

cussion (EIP-AGRI, 2016) and Helms et al. (2019), the term ñnew entrant farmerò encompasses 

both family successors and newcomers. Family successors inherit farms or parts of them from 

their families, while newcomers establish new agricultural businesses or acquire farms through 

non-family connections (EIP-AGRI, 2016). Zagata et al. (2017) emphasised that both types 

play vital roles in generational renewal and sustainability transformations, contributing to the 

resilience of rural societies and economies in European agriculture.  

Considering the potential differences between family successors and newcomers regarding con-

tributions and requirements is crucial for designing individualised and need-based support for 

new entrants. According to Zagata et al. (2017), this is an important prerequisite for improving 

new entrant support. Existing research has explored the motivations and challenges faced by 

new entrant farmers (Katchova and Ahearn, 2016; Borisov et al. 2019, Jack et al., 2019; 

Grubbstrºm and Joosse, 2021), farm succession (Anwarudin et al., 2019; May et al., 2019 and 

Breitenbach and Foguesatto, 2023), and gender relations in succession (Sheridan et al., 2023; 

Downey and Clune, 2023 and Gawel et al., 2024). Studies have also examined the impact of 

young farmersô support measures on new entrantsô success (Koutsou et al., 2014; Schimmenti 

et al., 2014; Bournaris et al., 2016; Carlisle et al., 2019; Kan et al., 2019; Balezentis et al., 2020; 
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Gilabert and Pla-Juli§n, 2021 and Borychowski et al. 2023) and niche agricultural models (In-

gram and Kirwan, 2011; McDonald et al., 2013; McDonald et al., 2014; Bruce, 2019 and L·pez-

Garc²a and Carrascosa-Garc²a, 2024). Additionally, support ideas for career changers as a sub-

type of newcomers have been proposed (Zabko and Tisenkopfs, 2022). However, to date, no 

quantitative studies have examined the potential differences between family successors and 

newcomers.  

Through this exploratory study, we aimed to investigate whether distinguishing between these 

two entrant groupsðfamily successors and newcomersðin new entrant support measures is 

beneficial and necessary regarding each groupôs requirements. A quantitative online survey con-

ducted across several European countries provided the dataset. The study employed a regression 

model to assess the need for differentiation between the two groups and used chi-square and 

MannïWhitney U tests to estimate differences in requirements and contributions. Specifically, 

it investigated (i) the distinguishing factors between newcomers and family successors, (ii) dif-

ferences in their potential contributions to agriculture and rural societies, and (iii) variations in 

their support needs for government schemes.  

The sections below provide a literature review, first discussing the role of new entrants in Eu-

ropean agriculture and rural development, followed by potential improvements in new entrant 

support. Based on this, hypotheses regarding differences between family successors and new-

comers are formulated. The Materials and Methods (Section 3) section outlines the research 

approach, followed by the presentation and discussion of results. The final section summarises 

key findings and initial policy implications. 

 

2. Literature review and hypotheses 

2.1 New entrants in European agriculture and rural development 

In 2020, only 12 % of farm managers in the European Union (EU-27) were under 40 years old, 

while more than 33 % were over 65 years. However, age distribution varied among member 

states. In France, 18 % of farm managers were under 40, and 13 % were over 65, whereas in 

Spain, only 8 % were under 40, and 41 % were over 65 (Pascher et al., 2024). The role of new 

entrants in shaping the future of European agriculture is widely recognised in research and pol-

icy. Beyond addressing the ageing farm workforce, new entrants have considerable potential to 

drive the transition toward a more sustainable agri-food system (Csizmady et al., 2021; Gall et 

al., 2023; Liu et al., 2023). They also help counter the trend of fewer, larger farms, which can 
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have negative social impacts on rural communities across Europe (Nowak et al., 2023; Gittins 

and McElwee, 2024).  

In addition to farm numbers and sizes, organisational structures vary. In 2020, 3 % of EU-27 

farms operated as legal entities, managing 25 % of the total utilised agricultural area. In France, 

30 % of farms operated as legal entities, compared to only 1 % in Romania (Pascher et al., 

2024). The economic significance of agriculture also differs across member states. In 2023, 

agriculture contributed 2 % to the EU-27ôs gross value added (GVA) and 4 % to employment. 

In France, agriculture accounted for 2 % of GVA and employment, while in Romania, it con-

tributed 4 % to GVA and 21 % to employment. Since only primary production is considered 

here, its influence on subsequent stages of the value chain is even greater (Pascher et al., 2024).  

Taherzadeh (2019) found that young entrant farmers are particularly motivated by sustainable 

agricultural practices. They bring fresh skills, perspectives, energy, and professional manage-

ment to the sector (Kontogeorgos et al., 2014; Chatzitheodoridis and Kontogeorgos, 2020). Ad-

ditionally, Pindado et al. (2018) highlighted their entrepreneurial mindset, long planning hori-

zons, and intensive investment in their businesses (Davis et al., 2013). Furthermore, new en-

trants influence farms even before formally taking over, as their anticipated succession drives 

diversification, cooperation, and technology adoption strategies of farmers with successors 

(Bertolozzi-Caredio, 2024).  

 

2.2 Considerable potential for improving new entrant support 

Several studies have analysed the effectiveness of past policy support measures for new entrants 

in agriculture. Price et al. (2022) argued that support schemes under the CAP have had limited 

success because they address only entry into farming while neglecting the equally important 

issue of exit. Adamowicz et al. (2016) emphasised the need to address the problems faced by 

young farmers in conjunction with broader socioeconomic issues in rural areas.  

Ġimpachov§, Pechrov§, and Ġimpach (2020) found that young farmers in the Czech Republic 

viewed top-up direct payments as ineffective. Sivini and Vitale (2023) highlighted the need for 

policies that better support new entrants in rural Italian areas by facilitating the adoption of 

innovative agro-ecological and multifunctional farming approaches. Swain and Hamza (2023) 

identified farm succession as a challenge for which farmers are often inadequately prepared and 

advised. An evaluation of the impact of the 2014ï2019 CAP on generational renewal recom-

mended adopting a more holistic and strategic approach, with a stronger focus on new entrants 
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and innovation (Dwyer et al., 2019). Eistrup et al. (2019) also found that policy support 

measures for young farmers were inefficient in promoting generational renewal. Pindado et al. 

(2018) further suggested that the unique needs of new entrants call for tailored education, train-

ing programs, and targeted policy measures.  

 

2.3 Potential differences between family successors and newcomers 

When examining new agricultural entrants, two key distinctions of farmers must be considered. 

First, farmers can be categorised as either new entrant farmers or established farmers. Second, 

they can be classified as family successors and newcomers. As mentioned in the Introduction, 

widely accepted definitions of new entrant farmers, such as a maximum age limit or the time 

frame after which they are considered established, are absent. In contrast, family successors and 

newcomers are clearly defined: family successors take over a farm or part of a farm from their 

family, while newcomers start agricultural businesses or acquire farms through non-family con-

nections (EIP-AGRI, 2016). According to the EIP-AGRI focus group discussion (EIP-AGRI, 

2016) and Helms et al. (2019), the term ñnew entrant farmerò encompasses both family succes-

sors and newcomers. Therefore, new entrant farmers are not necessarily young (Hopkins et al., 

2020).  

Beyond Europe, Chen et al. (2021) found that only half of the new entrant farms in Canada 

remained in operation 5 years after the next census. This suggests that a significant number of 

new entrants may leave agriculture before becoming established (Chen et al., 2021). In rural 

communities, the stage of establishment, the likelihood of remaining in agriculture, and contri-

butions to local communities are interdependent (Greve, 1995; Akg¿n et al. 2010; Steiner and 

Atterton, 2015; Burdon et al. 2022). Only those new entrants who are already integrated into 

rural networks can make sustainable contributions to local communities (Greve, 1995; Akg¿n 

et al. 2010; Burdon et al. 2022). Furthermore, new entrants who are established within rural 

networks are more likely to sustain their agriculture ventures (Greve, 1995; Akg¿n et al. 2010; 

Wiles and Jayasinha, 2013; Burdon et al. 2022).  

Thus, achieving financial and social establishment may be crucial in preventing early exits from 

the agricultural sector. Newcomers, who enter agriculture without prior exposure, often start 

businesses from scratch and lack established professional and social networks. In contrast, fam-

ily successors benefit from cost-neutral inherited farm infrastructure, years of personal experi-

ence, and established regional networks within the agricultural sector and locally (EIP-AGRI, 
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2016; Helms et al., 2019). Based on these insights, it can be hypothesised that newcomers face 

greater challenges in becoming established (Figure 1). Thus, the following hypothesis is pro-

posed:  

H 1: The method of entry into farming influences self-assessment of agriculture establishment. 

The potential differences between family successors and newcomers have received little atten-

tion in the literature. The following four hypotheses, derived from existing qualitative studies, 

explore these differences. Newcomers are often seen as initially disconnected from traditional 

agricultural knowledge systems and mainstream marketing channels (Sutherland et al., 2015; 

Hassink et al., 2016). However, they actively seek integration into local networks while lever-

aging their prior career networks and management practices. These external networks can create 

new marketing opportunities (EIP-AGRI, 2016; Sutherland and Calo, 2020) and promote di-

versification and innovation in the agricultural sector (Sutherland et al., 2015).  

New entrants span various farm sizes, types, and production methods. While family succession 

remains the most common pathway into farming, many newcomers are entering the field 

(Helms et al., 2019). Although they represent a niche segment, newcomers bring technological 

and social innovations along with entrepreneurial thinking (EIP-AGRI, 2016). Newcomers tend 

to be more innovative and engaged in alternative and value-added farming activities than family 

successors (EIP-Agri, 2016; Mc Killop et al., 2018). Furthermore, Hamilton et al. (2015) found 

that newcomers exhibit greater entrepreneurial innovativeness than family successors. Thus, 

the following hypothesis is proposed (Figure 1): 

H 2: The heterogeneous backgrounds of newcomers result in more multilayered objectives to 

family successors.  

Over 30 years ago, Symes (1990) described farming as a closed profession due to the significant 

resources required for commercial success. More recently, Szymkowiak and Rhodes-Reese 

(2022) highlighted that entry into agriculture is constrained by natural, physical, financial, hu-

man, and social capital. New entrants generally face various challenges such as securing land, 

capital, labour, housing, knowledge, and networks, with access to land being the most signifi-

cant challenge, especially for newcomers (Zagata et al., 2017; McKee et al., 2018; Helms et al., 

2019; Skrzypczynski et al., 2021). Agricultural knowledge is another key challenge, as new-

comers often lack the production skills gained through parental farm experience and may strug-

gle with regulatory requirements (EIP-AGRI, 2016). The takeover process itself can also pre-

sent challenges (Helms et al., 2019).  
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Figure 1: Framework to investigate the differences between family successors and newcomers 

 

Considering the challenges and needs of family successors and retiring farmers, the takeover 

process can be complex (Helms et al., 2019). Lobley et al. (2010) and Kerbler et al. (2012) 

highlight the importance of careful planning for family farm succession. During and after suc-

cession, ensuring adequate income for both retiring farmers and successors can be difficult 

(Helms et al., 2019). In contrast, newcomers require significant start-up capital to acquire pro-

duction facilities and equipment or invest heavily in leasing them. They must adopt individual-

ised entry and business models to succeed (Helms et al., 2019). Family successors typically 

continue existing farm activities with no or limited adaptations. Their business strategies de-

pend on their risk affinity, openness to change, and the farmôs status at takeover, as well as their 

ability to invest time and capital for development (Helms et al., 2019; Graskemper et al., 2022). 

Traditionally, they leverage their familyôs land capital to secure funding for new investments 

(EIP-AGRI, 2016). A Dutch survey by Van der Meulen et al. (2015) found that family succes-

sors seek opportunities for expansion and innovation. Because of the resources available to 

them, business adjustments are often less challenging for family successors. Newcomers lack-

ing such resources typically focus on niche markets (Helms et al., 2019). Thus, the following 

hypothesis is proposed (Figure 1): 

H 3: Despite shared challenges, the requirements of newcomers and family successors differ.  



II Towards better tailored new entrant support in European agriculture: Analysing the differences 

between family successors and newcomers 

ΟΜ 
 

Within the CAP framework, support for new entrants was provided under both funding pillars 

during 2014ï2022 (May et al., 2019). The most significant support in the second pillar was 

Measure 6, which offered business start-up aid for young farmers (Zagata and Sutherland, 

2015). However, the availability and conditions of this measure depend on national regulations, 

limiting access for some new entrants to the European Union. In the first pillar, the primary 

policy instrument for generational renewal was the Young Farmer Payment (May et al., 2019). 

Young farmers meeting the required criteria received a top-up direct payment for an area of up 

to 90 ha (Tropea, 2016). Consequently, European support for new entrants under the CAP 

framework was structured as area-dependent, fixed-term direct payments. These policies have 

faced criticism regarding their effectiveness (May et al., 2019). In addition, tailored entrant 

support is recommended (Zagata et al., 2017). Zabko and Tisenkopfs (2022), for instance, sug-

gested creating professional networks for career changers transitioning into farming from dif-

ferent occupational and educational backgrounds, who often lack tailored advice. Considering 

the perspectives of both new entrant groups, the following hypothesis is proposed (Figure 1):  

H 4: Compared to family successors, newcomers assess past government's support for new 

entrants differently. 

Given potential disparities in support, the next hypothesis is proposed: 

H 5: Newcomers are more supportive of potential new schemes for generational renewal than 

family successors. 

In summary, this study explores the role of new entrants in generational renewal and the devel-

opment of innovative, diverse, and youthful agricultural communities. To enable their long-

term establishment, tailored support is crucial. Farmers can be classified by their entry 

methodðeither as family successors or newcomers. These differing entry conditions influence 

the establishment process (H 1). Both groups contribute uniquely to agriculture and rural com-

munities (H 2). Their distinct challenges and needs require customised support measures to 

sustain them in the sector and their communities (H 3). Past governmental support has been 

inadequate and should be addressed through innovative policies (H 4 + 5; Figure 1).  
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3. Materials and Methods 

3.1 Data collection 

Within the framework of the European Horizon 2020 Networking Project, an extensive online 

survey focusing on new entrant issues was conducted in 2021. The project involved a wide 

range of European stakeholders. A registration system was available on the project website, 

enabling interested individuals to join an international network. During registration, members 

provided their contact details and consented to receive project materials and information. In 

total, 680 individuals registered. The online survey was distributed via email using the project 

network, which included ten partner organisations in nine European countries, namely Belgium, 

Bulgaria, France, Germany, Ireland, the Netherlands, Portugal, Slovenia, and the United King-

dom. The survey was not personalised and disseminated further. The survey period covered 1 

month from September 13 to October 13, 2021.  

Three stakeholder groups participated in the survey: (1) new entrants, (2) established farmers, 

and (3) supporting stakeholders, such as advisors, scientists, and association members. No def-

initions were provided for differentiating ñnew entrantsò and ñestablished farmersò to analyse 

how the two groups self-identified. The survey was created and distributed using Qualtrics (an 

online survey software) and translated into the partner countriesô national languages. After re-

moving incomplete responses, the final sample included 309 participants.  

The survey covered three categories: (1) participantsË sociodemographic characteristics, (2) 

personal traits, and (3) assessments of new entrants in agriculture. Sociodemographic questions 

included variables such as self-identification as an established farmer or new entrant, time in 

this role, and prior professions before farming. Motivations for starting farming and the im-

portance of support payments were addressed under personal traits. The third category evalu-

ated new entrantsô aims, challenges, advice and financial support needs, the importance of sup-

port payments, and current/future European governmental support measures for generational 

renewal in farming (Supplementary Material: Questionnaire). 

Given the surveyôs focus on new entrants and its distribution through new entrant networks, the 

sample had an average age of 41 years (Table 1). Distribution channels via networks involving 

universities resulted in 85 % of participants holding a university degree (Table 1). This bias 

must be acknowledged in analyses of generalisability. A regression model examined sociodem-

ographic variables (Section 3.2). Two pathways into farming divided participants into family 

successors and newcomers, resulting in a subsample of 101 (Table 1). As the first exploratory 

quantitative study, it investigated differences between these groups.  
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The subsample included 52 newcomers and 49 family successors. Participants were on average 

38 years old; 44 % were female, and 56 % were from Germany. Of these, 63 % held agricultural 

qualifications, and 74 % had a university degree. Within the subsample, 52 self-identified as 

new entrants, whereas 49 self-identified as established farmers. All subsample farmers had been 

in their roles for an average of 9 years, while new entrants specifically averaged 4 years                  

(Table 1).  

 

Table 1: Interviewees` socio-demographic characteristics 

Variable  
N = 

309 

N = 

101 

age (years) 41.4 37.7 

Frequency < 31 years old 64 30 

Frequency 31ï41 years old 106 43 

Frequency 42ï52 years old 74 17 

Frequency > 52 years old 65 11 

Woman (frequency); (0 = not female; 1 = female) 144 44 

Country Germany (frequency); (0 = other1; 1 = Germany) 138 56 

University degree (frequency); (0 = no; 1 = yes) 264 74 

Agricultural education (frequency); 0 = no; 1 = yes) 192 63 

Primary role agriculture (frequency); (0 = other2; 1 = agriculture) 124 - 

Thereof new entrants (frequency)  63 - 

Primary or secondary role agriculture (frequency);  

(0 = other2; 1 = agriculture)  
170 - 

Thereof new entrants (frequency) 84 - 

Entering way: newcomer (frequency);  

(0 = family successor; 1 = newcomer) 
- 52 

New entrants (frequency); (0 = established farmer; 1 = new entrant farmer) - 52 

Ø age of new entrants (years) - 33.9 

Frequency < 30 years old - 18 

Frequency 30ï34 years old - 9 

Frequency 35ï39 years old - 17 

Frequency > 39 years old - 8 

Ø time in the role as a new entrant (years) - 4.0 

Frequency < 3 years - 16 

Frequency 3ï4 years - 12 

Frequency 5ï6 years  - 16 

Frequency > 6 years - 8 

Ø time in role as a new entrant or established farmer (years)  - 9.2 

Frequency < 5 years - 30 

Frequency 5ï9 years - 36 

Frequency 10ï14 years - 14 

Frequency > 14 years  - 21 
 

1 Other countries: Belgium, Bulgaria, France, Ireland, Netherlands, Portugal, Slovenia, and the 

United Kingdom 
2 Other roles: agricultural advisor, finance/insurance, researcher, educator, media, non-governmental 

organisation, and other 
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3.2 Calculations 

For the calculations, only the data from the subsample (N = 101) were used. Three analytical 

approaches were applied. First, a regression model assessed whether distinguishing between 

the two groups of new entrant farmersðfamily successors and newcomersðwas necessary, 

validating prerequisites for subsequent analysis. The dichotomous variable ñprimary roleò 

(coded as 0 = ñestablished farmerò and 1 = ñnew entrant farmerò) was analysed using a binary 

probit regression model. The probit model evaluated the effect of sociodemographic variables 

(control variables [C]) and entry process variables (H 1), predicting the probability of being a 

new entrant farmer. Only quantitative variables served as explanatory variables (Table 2). Ex-

ploratory variables were selected to (1) assess the influence of socio-demographic variables on 

generalisability, (2) characterise new entrants, and (3) evaluate the need to distinguish between 

family successors and newcomers.  

 

Table 2: Explanatory variables of the regression model (description and coding) 

Hypo-

thesis 
Variable  Description Coding 

Sociodemographic variables  

C 

Age Age in years Number years 

Gender Gender female 0 = not female; 1 = female 

Country Country Germany 0 = other1; 1 = Germany  

University degree University degree 0 = no; 1 = yes 

Agricultural educa-

tion 

Qualification in relation to agri-

culture 
0 = no; 1 = yes 

Variables regarding the entering process 

H 1 
Entering way Way of entering farming 

0 = family successor; 1 = new-

comer 

Time in role Time in agriculture in years  Number years 

    
1 Other countries: Belgium, Bulgaria, France, Ireland, Netherlands, Portugal, Slovenia, and the United King-

dom  

 

After verifying the prerequisites for distinguishing between family successors and newcomers, 

chi-square and MannïWhitney U tests were used to compare differences between the two 

groups regarding contributions and requirements. We used chi-square tests for nominally scaled 

variables and MannïWhitney U tests for ordinally scaled variables. No expected cell frequen-

cies of nominal variables were below five (Table A.2). Distributions differed significantly be-

tween groups for all ordinal variables (KolmogorovïSmirnov p < .05; Table A.3).  
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4. Results and discussion 

4.1 Descriptive statistics 

In the full sample (N = 309), the most frequent aims of new entrant farmers were ñinnova-

tion/regeneration of agricultureò (63 %) and ñfood productionò (61 %), followed by ñenviron-

mental stewardshipò (40 %) and ñmaintaining legacy and heritageò (40 %). The majority of 

participants (62 %) rated current (2021) European governmental support for generational re-

newal as ñvery poorò or ñpoorò, with national/regional support rated even lower. Over 77 % 

deemed European support payments critical for new entrantsô success, though 12 % reported ñ 

no support paymentsò in their area. In the subsample (N = 101), new entrants were on average 

34 years old and had 4 years of experience in their role (Table 1 and Table A.1 [detailed sample 

description]).   

 

4.2 Results probit model 

The binary probit regression model was statistically significant, ɢĮ (7) = 78.308, p < .001, with 

86.1 % overall classification accuracy. Variables with p < .05 were interpreted. Of seven varia-

bles, two significantly predicted new entrants: entry method (p = .039) and time in role 

(p < .001) (Table 3). Sociodemographic control variables (age, gender, education, nationality) 

showed no significant effects, suggesting self-assessment as new entrants was unaffected by 

these factors. Newcomer entry increased the likelihood of identifying as a new entrant            

(Exp (B) = 2.280,95 % CI [1.034, 5.025]), while longer tenure reduced it                                       

(Exp (B) = .695, 95 % CI [.592, .816]). Entering as a newcomer raised the probability of feeling 

ñnot establishedò by 14 % (average marginal effect: .1394).  

Table 3: Explanatory variables of the regression model (coefficients) 

Hypo-

thesis 
Variable  

Coeffi-

cient B 
P-value Exp (B) 

95 % Wald confi-

dence interval for Exp 

(B) 

Average 

marginal  

effect 

 Lower Upper   

Sociodemographic variables   

C 

Age -.003 .900 .997 .954 1.043 -.0005 

Gender .463 .273 1.589 .691 3.653 .0784 

Country -.172 .706 .842 .334 2.119 -.0291 

University  

degree 
-.713 .144 .490 .189 1.270 -.1207 

Agricultural 

education 
.796 .114 2.217 .807 6.089 .1347 

Variables regarding the entering process  

H 1 
Entering way .824 .039 2.280 1.034 5.025 .1394 

Time in role -.364 < .001 .695 .592 .816 -.0615 
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H 1: The probit model provides evidence supporting H 1, suggesting that feeling ñestablishedò 

as a farmer depends not only on years of experience but also on the entry pathðwhether as a 

family successor or a newcomer. The literature review highlights two key benefits of early es-

tablishment: preventing the rapid exit of new entrant farmers from the agricultural sector and 

facilitating their integration into rural societies, enabling meaningful contributions to rural com-

munities (Section 2). These findings underscore the need to characterise the potential type-de-

pendent differences between family successors and newcomers, which may influence their dis-

tinct establishment processes.  

 

4.3 Differences between family successors and newcomers 

The differences between family successors and newcomers are analysed by presenting and dis-

cussing the results of the chi-square and MannïWhitney U tests related to the hypothesis           

(H 2ï5): 

H 2: Results show a significant difference (p < .05) between the two types of farmersðfamily 

successors and newcomersðand their previous professions, ɢĮ (1) = 15.051, p < .001, ű = .386 

(Table 4 and Table A.2). These findings support H2, indicating that newcomers are more likely 

to have a previous profession outside the agricultural sector. This suggests a high probability 

that newcomers introduce skills, ideas, practices, and networks from other branches into farm-

ing and rural communities, thereby increasing the likelihood of technical and social innova-

tions. This aligns with findings on the availability of non-agricultural networks (Sutherland et 

al., 2015) and the lack of production skills associated with newcomers (EIP-AGRI, 2016). Fu-

ture support programs could benefit from focusing on the effective application of ideas and 

networks from other sectors.  

Results also reveal significant differences (p < .05) between the two types of farmers regarding 

their motivations for entering farming. Significant differences were found in motivations related 

to improving the environment, ɢĮ (1) = 10.199, p = .001, ű = .318, and changes in life aspira-

tions, ɢĮ (1) = 7.488, p = .006, and ű = .272.  

Additionally, five variables related to the aims of new entrants show significant differences       

(p < .05) between family successors and newcomers: innovation/regeneration of agriculture,    

ɢĮ (1) = 8.381, p = .004, and ű = .288; food production, ɢĮ (1) = 10.812, p = .001, ű = -.327; 

maintaining legacy and heritage, ɢĮ (1) = 9.557, p = .002, ű = -.308; diversification into other 
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farming systems, ɢĮ (1) = 8.855, p = .003, ű = .296; and providing job opportunities,                       

ɢĮ (1) = 7.223, p = .007, ű = .267 (Table 4 and Table A.2).  

These findings support H 2, suggesting that newcomers are more likely to have higher environ-

mental ambitions, while family successors tend to focus on production outcomes. This could 

be attributed to family successorsô desire to maintain the legacy and heritage of their family 

farms across generations, whereas newcomers may be driven by personal aspirations and am-

bitions.  

For governmental institutions, tailoring support programs with distinct emphasesðfocusing on 

preserving family traditions for successors and emphasising environmental protection for new-

comersðmay be beneficial. Furthermore, newcomers may have stronger ambitions to innovate 

and regenerate agriculture, aligning with previous findings that they introduce technological 

and social innovations, as well as new entrepreneurial thinking, into the farming sector (EIP-

AGRI, 2016). This could also be influenced by the fact that essential production resources are 

often more limited for newcomers.  

H 3: For the respective sample, results indicate a significant difference (p < .05) between family 

successors and newcomers regarding the challenge of access to land, ɢĮ (1) = 10.524, p = .001, 

and ű = .323. However, no significant differences were found for other challenges faced by new 

entrant farmers (Tables 4 and A.2). These results support the first part of H 3, suggesting that 

while both types of new entrants face similar challenges, access to land is a greater obstacle for 

newcomers than for family successors.  

Furthermore, results show significant differences (p < .05) between the two types of farmers 

regarding their most important types of financial support in three areas: education and training, 

ɢĮ (1) = 10.235, p = .001, ű = .318; new equipment, ɢĮ (1) = 18.590, p < .001, ű = .429; and new 

technology, ɢĮ (1) = 10.808, p = .001, ű = -.327 (Table 4 and Table A.2).  

Newcomers are more likely than family successors to prioritise education, training, and new 

equipment as essential financial support. In contrast, family successors are more likely to pri-

oritise ñnew technologyò. These results support the second part of H 3.  

Supporting this, Helms et al. (2019) concluded that newcomers often require substantial start-

up capital to purchase or lease production facilities. Consequently, newcomers may enter the 

agricultural sector with strong motivation but limited resources. However, their previous pro-

fessional experience increased the likelihood of introducing new ideas, innovations, and net-
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works into the sector and rural communities. Even with limited resources, their minimalist pro-

duction infrastructure could foster resource-efficient solutions and sustainability transfor-

mations.  

 

Table 4: Results and effect strengths of Chi-square tests 

Hypo-

thesis 
Variable  

Pearson-

chi-

square 

Df 

p (two-

sided; 

Pear-

son) 

Phi (ű) 

H 2 Previous profession 15.051 1 < .001 .386 

Own primary motivations for starting with farming (up to three choices); (0 = no; 1 = yes) 

H 2 

ñwork outdoors / in a rural areaò  .006 1 .937 - 

ñproduce foodò .309 1 .578 - 

ñwork with animalsò .775 1 .379 - 

ñimprove environmentò 10.199 1 .001 .318 

ñchange in life aspirationsò  7.488 1 .006 .272 

ñcreate new products using innovative 

approachesò 
.724 1 .395 - 

Assessments on the most important aims of new entrant farmers (up to three choices); (0 = no; 1 

= yes) 

H 2 

Innovation/regeneration of agriculture  8.381 1 .004 .288 

Food production  10.812 1 .001 -.327 

Environmental stewardship  .202 1 .653 - 

Maintaining legacy and heritage  9.557 1 .002 -.308 

Diversification into other farming sys-

tems  
8.855 1 .003 .296 

Providing job opportunities  7.223 1 .007 .267 

Assessments on the main challenges facing new entrant farmers (up to three choices); (0 = no; 1 

= yes) 

H 3 

Lack of finance/low income  .302 1 .582 - 

Lack of access to land  10.524 1 .001 .323 

Competition with more established farm-

ers  
.058 1 .809 - 

No network/community  .526 1 .468 - 

No background knowledge of farming  .731 1 .392 - 

High production costs  .012 1 .912 - 

Climate change  .159 1 .690 - 

No access to labour  .385 1 .535 - 

Assessments on the most important types of financial support for new entrants (up to three 

choices); (0 = no; 1 = yes) 

H 3 

Education and training  10.235 1 .001 .318 

New equipment  18.590 1 < .001 .429 

Diversification into other farming sys-

tems  
1.588 1 .208 - 

New technology  10.808 1 .001 -.327 

Highest standard production level  1.994 1 .158 - 

Environmental measures/ecological cer-

tification  
.172 1 .678 - 

Legal  .162 1 .688 - 

Diversification into non-farming systems  .526 1 .468 - 
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In contrast, family successors may need support to manage ongoing transformation processes 

within their inherited farms. They work with fixed farm structures that need significant effort 

and time to adapt for future resilience. As a result, family successors have diverse needs de-

pending on their specific farms, leading to relatively similar ratings for the most important types 

of financial support. Compared to newcomers, family successors benefit from existing produc-

tion facilities, but these structures are harder to modify. This makes it more challenging for 

family successors to respond to political, economic, social, and climatic changes. The need for 

greater flexibility in adapting established farm structures should be considered when designing 

support programs for family farmers.   

 

Table 5: Results of MannïWhitney U tests 

Hypo-

thesis 
Variable  U Z 

p (asym-

metric) 

Assessment of the general, current (2021) level of governmental support for generational renewal 

in farming (Likert scale: 1 = very poor; 5 = excellent) 

H 4 Past governmental support: European level 840.500 -3.293 < .001 

Assessments on new support schemes for new entrants in the future (Likert scale: 1 = strongly dis-

agree; 4 = strongly agree) 

H 5 

Investment funding  1.011.000 -2.009 .045 

Expansion of education and learning opportu-

nities 
1.185.000 -.691 .490 

Start-up bonus  857.000 -3.147 .002 

New business models  1.166.500 -.831 .406 

Networking support  1.238.000 -.280 .780 

Tax concessions 1.090.500 -1.391 .164 

Social insurance subsidy  986.000 -2.316 .021 

Privileged access to land  752.500 -3.723 < .001 

 

H 4: For the respective sample, a statistically significant (p < .05) difference exists in past gov-

ernmental support at the European level between family successors (MRank = 59.85) and new-

comers (MRank = 42.66), U = 840.500, Z = -3.293, p < .001, r = -.328 (Tables 5, 6 and               Ta-

ble A.3). Descriptive statistics show that newcomers were more dissatisfied with the general 

European government support for generational renewal in 2021. These results support H 4, 

indicating that, compared to family successors, newcomers were insufficiently supported by 

past policies. This is likely due to the link between young farmersô payments and agricultural 

areas. However, family successors also rated past support for generational renewal as poor, 

highlighting the need for clear policy responses.  
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H 5: Results show significant differences (p < .05) between the two types of farmers regarding 

assessments of four variables for future funding schemes: investment funding, startup bonuses, 

social insurance subsidies, and privileged access to land (Table 5). Descriptive statistics reveal 

that newcomers favoured all four variables (Tables 6 and A.3). The results support H 5, indicat-

ing that newcomers prioritise these funding schemes. The variable ñprivileged access to landò 

may present a conflict of interest, as land is a limited resource, and those with access may have 

a different perspective on this funding scheme. Hence, new support programs for newcomers 

should differentiate from previous ones and specifically address access land access for this 

group. Alternatively, innovative farming methods that are less reliant on land, such as hydro-

ponics, could be a promising solution.  

The higher preference for investment funding and startup bonuses aligns with the need for start-

up capital to purchase production facilities, as noted by Helms et al. (2019). Additionally, new-

comers may be more inclined to support social insurance subsidies due to concerns about in-

sufficient income to cover major social insurance contributions in the early stages of establish-

ing their business.  

 

Table 6: Descriptive statistics and effect strengths of MannïWhitney U tests 

Hypo-

thesis 
Variable  Entering way 

Me-

dium 

rank  

Normal dis-

tribution 

(Kolmogo-

rov-Smirnov 

p) 

r (Pear-

son) 

Assessment of the general, current (2021) level of governmental support for generational renewal 

in farming (Likert scale: 1 = very poor; 5 = excellent) 

H 4 
Past governmental support: Eu-

ropean level 

Family suc-

cessor 
59.85 

.003 -.328 

Newcomer 42.66 

Assessments on new support schemes for new entrants in the future (Likert scale: 1 = strongly dis-

agree; 4 = strongly agree) 

H 5 

Investment funding  

Family suc-

cessor. 
45.63 

.002 -.200 

Newcomer 56.06 

Start-up bonus 

Family suc-

cessor  
42.49 

.018 -.313 

Newcomer 59.02 

Social insurance subsidy 

Family suc-

cessor  
45.12 

< .001 -.231 

Newcomer 56.54 

Privileged access to land 

Family suc-

cessor  
40.36 

.003 -.371 

Newcomer 61.03 
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5. Conclusion 

New entrants are pivotal in addressing major challenges in European agriculture, especially 

generational renewal and the transition to sustainable business practices. Additionally, they con-

tribute both quantitatively and qualitatively to rural development. In the literature, the term 

ñnew entrant farmerò refers to both family successors and newcomers. Identifying and address-

ing differences between these groups regarding their respective requirements and potential im-

pact on agriculture and rural development can help create more effective, need-based support 

measures. This study investigates whether the distinct contributions and needs of family suc-

cessors and newcomers necessitate tailored support schemes in agricultural and rural develop-

ment policies. A quantitative online survey conducted across several European countries pro-

vided the dataset for this analysis. A regression model was applied to determine the necessity 

of differentiating between the two groups, while chi-square and MannïWhitney U tests were 

used to estimate differences in their requirements and contributions. 

This exploratory study makes several key contributions. With regard to the definition of new 

entrants, the average new entrant farmer in this study is 34 years old and has been in his or her 

role as a new entrant farmer for 4 years. These entrants aim to innovate and revitalise agricul-

ture. The regression model suggests that feeling ñestablishedò as a farmer depends not only on 

years of experience but also on the mode of entry to farmingðwhether as a family successor 

or newcomer. The results indicate that newcomers, on one hand, often introduce fresh ideas, 

innovations, and networks to agriculture and rural communities. Their initial reliance on mini-

malist production setups may foster innovative, resource-efficient, and sustainable solutions. 

Additionally, they enrich rural societies by combining agricultural perspectives with insights 

from their previous non-farming professions and by reintroducing local economic value chains 

through small-scale, personalised processing and marketing concepts. On the other hand, family 

successors ensure production continuity, preserve rural value chains, and maintain cultural and 

familial traditions. If they exit farming, rural areas risk losing not only agricultural production 

but also entire families, leading to negative social consequences.  

Given their differing yet complementary contributions, both groups offer significant value to 

agriculture and rural development. However, their dependency on public support and the type 

of support they need might vary. More targeted support schemes could enhance effectiveness 

by considering their entry pathways. Newcomers might benefit from starter packages, including 

equipment and risk insurance, while family successors may need support to manage the required 

transformations on specific farms and make their farms more crisis-resilient.  
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Considering the diverse agricultural structures and economic contributions across EU member 

states, new entrant support should not only differentiate between entrant types but also account 

for geographical differences. Instead of expanding or discontinuing existing EU support pro-

grams, refining them to be more individualised, targeted, and regionally adaptive would be 

beneficial.   

This explorative study is the first to provide a differentiated perspective on new entrants by 

clearly distinguishing between family successors and newcomers. While it reflects the hetero-

geneity of European agriculture to some extent, future research should aim for greater repre-

sentativeness within specific countries and include variables related to farm structures and re-

source endowments.  
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Appendices 

Table A. 7: Description of the sample                                   

Variable  
N = 

309 

N = 

101 

Ø age (years) 41.4 37.7 

Woman (%); (0 = not female; 1 = female) 52.4 43.6 

Country Germany (%); (0 = other1; 1 = Germany) 44.7 55.4 

University degree (%); (0 = no; 1 = yes) 85.4 73.3 

Agricultural education (%); 0 = no; 1 = yes) 62.1 62.4 

Primary role agriculture (number); (0 = other2; 1 = agriculture) 124 - 

Thereof new entrants (%)  50.8 - 

Primary or secondary role agriculture (number); (0 = other2; 1 = agri.)  170 - 

Thereof new entrants (%) 49.4 - 

Entering way: newcomer (%); (0 = family successor; 1 = newcomer) - 51.5 

New entrants (%); (0 = established farmer; 1 = new entrant farmer) - 51.5 

Ø age new entrants (years) - 33.9 

Ø time in role as new entrant (years) - 4.0 

Ø time in role as new entrant or established farmer (years) - 9.2 

Previous profession before starting with farming (%); (0 = no; 1 = yes) - 50.5 

Own primary motivations for starting with farming (up to three choices); (0 = no; 1 = yes) 

ñwork outdoors / in a rural areañ (%) - 46.5 

ñproduce foodñ (%) - 41.6 

ñfamily farmsò (%) - 36.6 

ñwork with animalsñ (%) - 30.7 

ñimprove environmentñ (%) - 26.7 

ñchange in life aspirationsñ (%) - 21.8 

ñcreate new products using innovative approachesñ (%) - 19.8 

ñmarket / investment opportunitiesñ (%) - 5.0 

ñjoblessò (%) - 1.0 

ñhealth aspirationsò (%) - 1.0 

ñotherò (%) - 7.9 

Assessments on the most important aims of new entrant farmers (up to three choices); (0 = 

no; 1 = yes) 

Innovation / regeneration of agriculture (%) 62.8 61.4 

Food production (%) 61.2 50.5 

Environmental stewardship (%) 40.1 40.6 

Maintaining legacy and heritage (%) 37.9 39.6 

Diversification into other farming systems (%) 34.0 32.7 

Providing job opportunities (%) 31.1 35.6 

Diversification into non-farming systems (%) 4.9 4.0 

Other (%) 6.8 5.9 

Assessments on the main challenges facing new entrant farmers (up to three choices); (0 = 

no; 1 = yes) 

Lack of finance / low income (%) 75.4 77.2 

Lack of access to land (%) 73.5 70.3 

Competition with more established farmers (%) 26.6 29.7 

No network / community (%) 23.6 11.9 

No background knowledge of farming (%) 23.3 26.7 

High production costs (%) 23.0 18.8 

Climate change (%) 17.8 18.8 

No access to labour (%) 15.9 18.8 

Lack of access to housing (%) 5.2 5.0 

Other (%) 5.8 7.9 
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Variable  
N = 

309 

N = 

101 

Assessments on the most important types of advice / support for enabling new entrant farm-

ers to succeed in their business (up to three choices); (0 = no; 1 = yes) 

Financial and funding advice (%) 85.8 85.1 

Farming advice (%) 50.2 54.5 

Legal advice (%) 39.8 47.5 

Marketing advice (%) 31.1 19.8 

Diversification advice (%) 19.7 24.8 

Advice around organic farming (%) 14.6 11.9 

Environmental care advice (%) 13.9 19.8 

Mental health support (%) 11.6 11.9 

Other (%) 10.7 5.9 

Assessments on the most important types of financial support for new entrants (up to three 

choices); (0 = no; 1 = yes) 

Education and training (%) 52.1 40.6 

New equipment (%) 39.5 46.5 

Diversification into other farming systems (%) 37.9 36.6 

New technology (%) 36.6 40.6 

Highest standard production level (%) 35.6 37.6 

Environmental measures /ecological certification (%) 28.5 30.7 

Legal (%) 21.4 24.8 

Diversification into non-farming systems (%) 11.0 11.9 

No targeted support (%) - - 

Other (%) 8.1 5.9 

Assessment on the general, current (2021) level of governmental supports for generational 

renewal in farming (Likert scale: 1 = very poor; 5 = excellent) 

Past governmental support: regional level (% (very) poor) 77.7 88.1 

Past governmental support: national level (% (very) poor) 69.2 77.2 

Past governmental support: European level (% (very) poor) 61.8 77.2 

Assessments on the importance of support payments for new entrant farmers in the inter-

viewee's area helping them to succeed in their business (1 = not important; 2 = important; 

3 = there are no) 

Regional support payments 

Important (%) 64.4 42.6 

There are no support payments (%) 24.6 44.6 

National support payments 

Important (%) 75.7 57.4 

There are no support payments (%) 13.6 29.7 

European support payments 

Important (%) 77.0 54.5 

There are no support payments (%) 11.7 29.7 

Importance of support payments of interviewee her-/himself as a new entrant (1 = not im-

portant; 2 = important; 3 = there were / are no) 

Important (%) - 57.4 

There were / are no support payments (%) - 29.7 
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Variable  
N = 

309 

N = 

101 

Assessments on new support schemes for new entrants in the future (Likert scale: 1 = 

strongly disagree; 4 = strongly agree) 

Investment funding (% (strongly) agree) 95.8 94.0 

Expansion of education and learning opportunities (% (strongly) 

agree) 
95.5 96.1 

Start-up bonus (% (strongly) agree) 92.5 91.1 

New business models (% (strongly) agree) 93.5 91.1 

Networking support (% (strongly) agree) 94.2 93.0 

Tax concessions (% (strongly) agree) 88.4 91.1 

Social insurance subsidy (% (strongly) agree) 88.6 91.1 

Privileged access to land (% (strongly) agree) 75.0 69.3 

Other - - 
 

1 Other countries: Belgium, Bulgaria, France, Ireland, Netherlands, Portugal, Slovenia, and United 

Kingdom 
2 Other roles: agricultural advisor, finance / insurance, researcher, educator, media, non-govern-

mental organisation, and other 

 

 

Table A. 8: Cross table for Chi-square tests 

Hypo-

thesis 
Variable  Entering way No Yes  

H 2 Previous profession (number) 

Family suc-

cessor 
34 15  

Newcome 16 36  

Own primary motivations for starting with farming (up to three choices); (0 = no; 1 = yes) 

H 2 

ñwork outdoors / in a rural areañ (num-

ber) 

Family suc-

cessor 
26 23  

Newcomer 28 24  

ñproduce foodñ (number) 

Family suc-

cessor 
30 19  

Newcomer 29 23  

ñfamily farmsò (number) 

Family suc-

cessor 
12 37  

Newcomer 52 0  

ñwork with animalsñ (number) 

Family suc-

cessor 
36 13  

Newcomer 36 16  

ñimprove environmentñ (number) 

Family suc-

cessor 
43 6  

Newcomer 31 21  

ñchange in life aspirationsñ (number) 

Family suc-

cessor 
44 5  

Newcomer 35 17  

ñcreate new products using innovative 

approachesñ (number) 

Family suc-

cessor 
41 8  

Newcomer 40 12  

ñmarket / investment opportunitiesñ 

(number) 

Family suc-

cessor 
47 2  

Newcomer 49 3  
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Hypo-

thesis 
Variable  Entering way No Yes  

Assessments on the most important aims of new entrant farmers (up to three choices); (0 = no; 1 

= yes) 

H 2 

Innovation / regeneration of agriculture 

(number) 

Family suc-

cessor 
26 23  

Newcomer 13 39  

Food production (number)  

Family suc-

cessor 
16 33  

Newcomer 34 18  

Environmental stewardship (number)  

Family suc-

cessor 
28 21  

Newcomer 32 20  

Maintaining legacy and heritage (num-

ber)  

Family suc-

cessor 
22 27  

Newcomer 39 13  

Diversification into other farming sys-

tems (number)  

Family suc-

cessor 
40 9  

Newcomer 28 24  

Providing job opportunities (number) 

Family suc-

cessor 
38 11  

Newcomer 27 25  

Assessments on the main challenges facing new entrant farmers (up to three choices); (0 = no; 1 

= yes) 

H 3 

Lack of finance / low income (number)  

Family suc-

cessor 
10 39  

Newcomer 13 39  

Lack of access to land (number)  

Family suc-

cessor 
22 27  

Newcomer 8 44  

Competition with more established 

farmers (number)  

Family suc-

cessor 
35 14  

Newcomer 36 16  

No network / community (number)  

Family suc-

cessor 
42 7  

Newcomer 45 5  

No background knowledge of farming 

(number)  

Family suc-

cessor 
34 15  

Newcomer 40 12  

High production costs (number)  

Family suc-

cessor 
40 9  

Newcomer 41 10  

Climate change (number)  

Family suc-

cessor 
39 10  

Newcomer 43 9  

No access to labour (number) 

Family suc-

cessor 
41 8  

Newcomer 41 11  
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Hypo-

thesis 
Variable  Entering way No Yes 

Assessments on the most important types of advice / support for enabling new entrant farmers to 

succeed in their business (up to three choices); (0 = no; 1 = yes) 

H 3 

Financial and funding advice (number)  

Family suc-

cessor 
7 42  

Newcomer 8 44  

Farming advice (number)  

Family suc-

cessor 
30 19  

Newcomer 16 36  

Legal advice (number)  

Family suc-

cessor 
24 25  

Newcomer 29 23  

Marketing advice (number)  

Family suc-

cessor 
39 10  

Newcomer 42 10  

Diversification advice (number)  

Family suc-

cessor 
36 13  

Newcomer 40 12  

Advice around organic farming (num-

ber)  

Family suc-

cessor 
41 8  

Newcomer 48 4  

Environmental care advice (number) 

Family suc-

cessor 
38 11  

Newcomer 43 9  

Assessments on the most important types of financial support for new entrants (up to three 

choices); (0 = no; 1 = yes) 

H 3 

Education and training (number) 

Family suc-

cessor 
37 12  

Newcomer 23 29  

New equipment (number) 

Family suc-

cessor 
37 12  

Newcomer 17 35  

Diversification into other farming sys-

tems (number) 

Family suc-

cessor 
28 21  

Newcomer 36 16  

New technology (number) 

Family suc-

cessor 
21 28  

Newcomer 39 13  

Highest standard production level 

(number) 

Family suc-

cessor 
34 15  

Newcomer 29 23  

Environmental measures /ecological 

certification (number) 

Family suc-

cessor 
33 16  

Newcomer 37 15  

Legal (number) 

Family suc-

cessor 
36 13  

Newcomer 40 12  

Diversification into non-farming sys-

tems (number) 

Family suc-

cessor 
42 7  

Newcomer 47 5  
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Not im-

portant  

Im-

portant  

There 

were  

/ are 

no 

Assessments on the importance of support payments for new entrant farmers in the interviewee's 

area helping them to succeed in their business (1 = not important; 2 = important; 3 = there are 

no) 

H 4 

Regional support payments (number) 

Family suc-

cessor 
8 24 17 

Newcomer 5 19 28 

National support payments (number) 

Family suc-

cessor 
8 35 6 

Newcomer 5 23 24 

European support payments (number) 

Family suc-

cessor 
8 35 6 

Newcomer 8 20 24 

 

H 4 

Importance of support payments of in-

terviewee her-/himself as a new entrant 

(1 = not important; 2 = important; 3 = 

there were / are no)  

Family suc-

cessor 
8 35 6 

Newcomer 5 23 24 
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Table A. 9: Descriptive statistics and effect strengths of the Mann-Whitney-U tests (complete table) 

Hypo-

thesis 
Variable  Entering way 

Me-

dium 

rank  

Normal dis-

tribution 

(Kolmogo-

rov-Smirnov 

p) 

r (Pear-

son) 

Assessment on the general, current (2021) level of governmental supports for generational renewal 

in farming (Likert scale: 1 = very poor; 5 = excellent) 

H 4 

Past governmental support: re-

gional level 

Family succes-

sor 
56.23 

< .001 -.020 

Newcomer 46.07 

Past governmental support: na-

tional level 

Family succes-

sor 
57.76 

.016 -.241 

Newcomer 44.63 

Past governmental support: Eu-

ropean level 

Family succes-

sor  
59.85 

.003 -.328 

Newcomer 42.66 

Assessments on new support schemes for new entrants in the future (Likert scale: 1 = strongly dis-

agree; 4 = strongly agree) 

H 5 

Investment funding  

Family succes-

sor 
45.63 

.002 -.200 

Newcomer 56.06 

Expansion of education and 

learning opportunities 

Family succes-

sor 
49.18 

< .001 - 

Newcomer 52.71 

Start-up bonus 

Family succes-

sor  
42.49 

.018 -.313 

Newcomer 59.02 

New business models 

Family succes-

sor  
48.81 

< .001 - 

Newcomer 53.07 

Networking support 

Family succes-

sor 
51.73 

< .001 - 

Newcomer 50.31 

Tax concessions 

Family succes-

sor 
47.26 

< .001 - 

Newcomer 54.53 

Social insurance subsidy 

Family succes-

sor  
45.12 

< .001 -.231 

Newcomer 56.54 

Privileged access to land 

Family succes-

sor  
40.36 

.003 -.371 

Newcomer 61.03 
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Supplementary material: Questionnaire 

Participation 

Your participation in this survey is voluntary. You may refuse to take part in the research or exit 

the survey at any time without penalty. You may skip any question you do not wish to answer 

for any reason. 

 

Confidentiality / Personal data 

Your survey answers will be stored initially with Qualtrics in a password protected electronic 

format.  Data will later be downloaded and stored on a secure server of the Institute. For non-

English responses this data will be downloaded and sent to the project partners across Europe 

to translate the responses for analysis (in English). This data will be anonymous or fully anon-

ymised. 

We do not intend to collect any data that could directly or indirectly identify you. We will ask 

you some demographic details [e.g. age], to help us produce summary statistics but these will 

not be used in any attempt to reveal your identity.  

This survey includes some free text responses. If you choose to share in free text responses any 

information that may identify you directly or indirectly, this information will be processed in 

line with data protection legislation and all reasonable steps will be taken to ensure confidenti-

ality. 

No names or other identifying information would be included in any publications or presenta-

tions based on this data, and your responses to this survey will remain confidential.  

Electronic consent: Please select your choice below. 

Clicking on the "agree" button below indicates that:  

Å you have read the above information 

Å you voluntarily agree to participate 

Å you are at least 18 years of age.  

If you do not wish to participate in the research study, please decline participation by clicking 

on the "disagree" button: 

 agree  

 disagree 
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Three survey categories: 

I. IntervieweesË socio-demographic characteristics: 

Socio-demographic variables: 

1.  Where are you based? Selected choice 

 Belgium 

 Bulgaria 

 France 

 Germany 

 Republic of Ireland 

 Netherlands 

 Portugal 

 Slovenia 

 United Kingdom 

 Other 

 

2. What age are you? Age 

 

3. What gender do you identify with? Selected choice 

 Woman 

 Man 

 Non-binary 

 Prefer to self-describe 

 Prefer not to say 
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4. What is the highest qualification you have completed? Selected choice 

 No formal education 

 Primary school 

 Secondary school 

 College degree 

 Graduate degree ï university 

 Postgraduate degree -university 

 

5. Was this qualification related to agriculture? 

 Yes 

 No 

 

Self-assignment as established farmer or new entrant farmer: 

6. Please indicate your primary role/job in relation to farming/agriculture. Selected Choice 

 New entrant farmer 

 Established farmer 

 Agricultural advisor 

 Finance and insurance 

 Researcher 

 Educator 

 Media 

 Non-governmental organisations (NGOs) 

 Other 

 

The time in role as established or new entrant farmer: 

7. How long have you worked in your primary role? Years 
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Existence of a previous profession before starting with farming: 

8. Did you have another profession before becoming a farmer? Selected Choice 

 Yes 

 No 

 

II. Personal traits: 

Motivations for starting to farm: 

9. What was / is your primary motivation for starting to farm? Selected Choice (up to three) 

 My family farms 

 I want to work outdoors / in a rural area 

 I want to help to improve the environment 

 I want to produce food 

 I like working with animals 

 I want to create new products using innovative approaches 

 Loss of job elsewhere 

 A change in my life aspirations 

 Health aspirations 

 Market / investment opportunities 

 

Importance of support payments for the interviewees themselves: 

10. How important were / are support payments for you as a new entrant? Selected Choice 

 Not important 

 They are important 

 There were / are no support payments 
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III. Assessments on new entrants in agriculture: 

Most important aims of new entrant farmers: 

11. What do you think are the most important aims / goals of new entrant farmers? Selected 

Choice (up to three) 

 Environmental stewardship 

 Providing job opportunities for new entrants / rural communities 

 Diversification into other farming systems 

 Diversification into other non-farming systems 

 Food production 

 Innovation / regeneration of agriculture 

 Maintaining legacy and heritage of family and regionôs traditions 

 

Main challenges faced by new entrant farmers: 

12. What do you think are the main challenges facing new entrant farmers? Selected Choice 

(up to three) 

 No network / community 

 No background knowledge of farming 

 Lack of finance / low income 

 Lack of access to land 

 Lack of access to housing 

 No access to labour 

 Competing with more established farmers 

 Climate change 

 High production costs 
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Most important types of advice for new entrant farmers: 

13. What kind of advice / support is most important for enabling new entrant farmers to succeed 

in their business? Selected Choice (up to three) 

 Financial and funding advice 

 Diversification (i.e. non livestock, arable or horticulture) advice 

 Legal advice 

 Advice on livestock, arable or horticulture farming 

 Environmental care advice 

 Marketing advice 

 Advice on organic agriculture 

 Mental health support 

 

Most important financial support for enabling new entrant farmers to succeed in their business: 

14. What type of financial support do you think is most important in enabling new entrant farm-

ers to succeed in their business? Selected Choice (up to three) 

 Diversification of income (into non-farming systems) 

 Diversification of income (into other farming systems) 

 Legal support 

 Support for education and training 

 Support for environmental measures and /or ecological certification 

 Support for highest standard farm production 

 Support for new technology 

 Support for equipment 

 I donôt think new entrants should get targeted supports 
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Importance of support payments for new entrant farmers: 

15. How important are support payments for new entrant farmers in your area in helping them 

to succeed in their businesses? Selected Choice 

 Not important 

 They are important 

 There are no support payments 

 

Current (2021) European governmental support measures for generational renewal in farming: 

16. In general, how would you rate the current level of government supports for generational 

renewal in farming? Selected Choice 

 Very poor 

 Poor 

 Adequate 

 Good 

 Excellent 

 

Future European governmental support measures for generational renewal in farming: 

17. Which new support schemes would you like to see for new entrants in the future? Selected 

Choice 

i. Funding of new business models (e.g. financial payments for key business models that 

promote sustainability/environmental protection) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 
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ii. Start-up bonus (e.g. financial payment to help new entrants establish their businesses) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

 

iii. Tax concessions (e.g. higher tax-free allowances for new entrants) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

 

iv. Social insurance subsidy (e.g. cheaper business insurance rates) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

 

v. Investment funding 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 
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vi. Privileged access to land (e.g. land available only for new entrants) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

 

vii. Expansion of education and learning opportunities 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 

 

viii. Networking support (e.g. financial support to build networks and collaborations) 

 Strongly disagree 

 Disagree 

 Agree 

 Strongly agree 
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Abstract 

Businesses are under pressure to increasingly consider sustainability as an integral part of their 

enterprise and business models. Nature-based solutions (NBS) are widely recognised for their 

potential to improve sustainability, yet their implementation requires tailored business models. 

Therefore, this study aims to conceptualise a holistic business model that captures the sustain-

ability contributions of NBS. Drawing on an extensive literature review, a new business model 

canvasðthe Nature-Based Sustainability Business Model Canvas (NB S BMC)ðwas devel-

oped by making modifications to the conventional business model canvas to capture the core 

concepts of sustainability and NBS. NB S BMC consists of 14 building blocks and offers a 

holistic overview of NBS business models, considering the multifaceted nature of NBS. The 

model canvas application and testing were conducted on NBS implemented in three European 

Living Labs as part of the proGIreg project. The case studies showed that NB S BMC can be 

applied to different contexts independently of their location and content orientation. Although 

this study focused on NBS, NB S BMC can also be applied to capture sustainable business 

models beyond the NBS domain. 

 

Keywords: business model innovation; business model canvas; sustainability; performance; 

nature-based solution; green entrepreneurship 
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1. Introduction 

In recent years, the discourse on concepts for more sustainable and cost-efficient land-use man-

agement has evolved from ecosystem-based approaches to nature-based solutions (NBS) (Co-

hen-Shacham et al., 2016; Raymond et al., 2017). This evolving concept spans multiple do-

mains, including blue and green infrastructure; urban, peri-urban, and rural; and ecological, 

social, and economic dimensions to tackle the pivotal societal challenges of climate change, 

loss of biodiversity, and maintenance of human health and well-being. The European Commis-

sion defines NBS as ñsolutions inspired and supported by nature, which are cost-effective, sim-

ultaneously provide environmental, social, and economic benefits and help build resilience. 

Such solutions bring diverse natural features and processes to cities, landscapes, and seascapes 

through locally adapted, resource-efficient, and systemic interventions. NBS must, therefore, 

benefit biodiversity and support the delivery of a range of ecosystem servicesò (EC, 2022).  

The number of publications on NBS and case-specific NBS implementation has increased sig-

nificantly in recent years. However, there is a growing debate regarding the contributions of 

NBS to ecological, social, and economic challenges (Mahmoud et al., 2022). Despite this grow-

ing interest, to the best of our knowledge, there is no general and comprehensive concept that 

enables a holistic assessment of NBS contributions. Therefore, it is crucial to develop a general 

evaluation concept to elaborate on the contributions of present and future NBS. To elaborate on 

the respective contributions of NBS, its structure and activity must be analysed holistically. This 

could be achieved through business models, for which several concretisation and analysis meth-

ods have been deployed in the literature.  

A prominent method is the business model canvas (BMC) developed by Osterwalder and 

Pigneur (Osterwalder and Pigneur, 2010). However, while BMC focuses on the economic ob-

jectives of private businesses, NBS often have multifaceted objectives, including societal and 

environmental benefits, stakeholder involvement, governance models and organisational struc-

tures, and diverse financing and funding models. Considering the multifaceted character of 

NBS when capturing business models could substantially contribute to future NBS studies. 

Therefore, this study develops a holistic concept for capturing and evaluating business models 

of NBS.  

Businesses are under increasing pressure to consider sustainability as an integral part of the 

enterprise and business model (Bocken et al., 2015). This has resulted in modifications to the 

traditional BMC, such as adding a strategic management tool to determine sustainability di-

mensions prominently (Bocken et al., 2015; Yang et al., 2017). NBS are defined to be ñcost-
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effective, simultaneously provide environmental, social and economic benefits and help build 

resilienceò (EC, 2022). Therefore, multiple sustainability dimensions can be improved through 

the implementation of the NBS. Therefore, NBS-specific business model canvases are required 

that reflect the key elements of the NBS definitions. 

A more holistic and not primarily profit-oriented implementation of NBS requires a thorough 

rethinking of the original BMC and its modifications. Therefore, this study develops a new 

canvas, Nature-based Sustainability Business Model Canvas (NB S BMC), to meet this need. 

The canvas was derived through an extensive literature review and its application and testing 

were conducted on the NBS implemented in three European Living Labs of the proGIreg pro-

ject. For each case study, on-site interviews were conducted with key people responsible for the 

NBS to address all 14 building blocks of the canvas. The interviews were conducted during the 

winter of 2022/23. 

NB S BMC enables the comprehensive and holistic capture of the business models of NBS and 

other sustainability-oriented green infrastructures for the first time. NB S BMC integrates BMC 

modifications from proGIregôs sister projects, Connecting Nature, Urban Nature Labs, and Na-

ture4Cities, as well as the Sustainable BMC from Gerlach (2015), into the original BMC to 

make use of their synergies to capture NBSô business models more holistically. To make the 

new canvas concept usable to a wider audience, a detailed list of guiding questions was provided 

for each of the 14 building blocks. The proposed NB S BMC has wide applicability, from profit-

oriented NBS enterprises to social enterprises and public NBS. 

In the following chapters, the ProGIreg project is briefly introduced, followed by an overview 

of business model thinking. The methodology is explained in detail before presenting the stra-

tegic management template BMC from Osterwalder and Pigneur (2010) and the modifications 

made to consider sustainability and NBS when analysing activities. NB S BMC is presented in 

detail, along with detailed guiding questions for the building blocks. Finally, NB S BMC is 

applied to three case studies and discussed, providing insights into its utility and the value it 

provides for stakeholders.  

 

2. Context and Previous Research 

Several EU initiatives, especially Biodiversity and Green Infrastructure strategies and the the-

matic strategy for urban environments, emphasise the critical role of urban areas in fulfilling 
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the EUôs Sustainable Development Strategy. Thus, a series of EU-funded projects, such as Pro-

GIreg, have focused on the planning, development, and testing of NBS in cities and wider met-

ropolitan areas. Expert groups of scientists and other stakeholders have highlighted the need for 

a bridge between social and economic interests; multi-stakeholder engagement to promote 

green, sustainable, and resilient economies; green jobs (Raymond et al., 2017; Kabisch et al., 

2017); and assessment of servicesô economic value (Maes et al., 2016; Faivre et al., 2017). A 

statement on the proGIreg website reflects this, stating that ñNature-based solutions have huge 

potential to address technical, social and economic challenges and to make urban transfor-

mation work with and for citizensò (ProGIreg, 2023).  

 

2.1 ProGIreg 

The EU-funded Horizon 2020 project proGIreg, a productive Green Infrastructure for post-

industrial urban regeneration, promotes the use of nature for urban regeneration (ProGIreg, 

2023). Under the slogan ñnature for renewalò, proGIreg plans, develops, implements, and as-

sesses eight different NBS in four Front-Runner Cities: Dortmund (Germany), Turin (Italy), 

Zagreb (Croatia), and Ningbo (China). These cities serve as living laboratories, clustered NBS 

to create productive green infrastructure through co-creation processes involving locals, gov-

ernments, businesses, NGOs, and higher education. This project aims to create a real impact by 

improving living conditions, reducing vulnerability to climate change, and providing economic 

benefits for post-industrial, deprived, urban areas. Considering the project partnersô expertise, 

capacities, and other resources, not all eight NBS are implemented in all four Front-Runner 

Cities (Table 10). 

Table 10: List of implemented NBS in the four Front-Runner Cities 

NBS Dortmund Turin  Zagreb Ningbo 

NBS 1: Leisure use and energy production x    

NBS 2: New regenerated soil  x   

NBS 3: Community-based urban farms and gardens x x x x 

NBS 4: Aquaponics x x x  

NBS 5: Capillary Green Infrastructure on walls and roofs  x x  

NBS 6: Access to post-industrial sites and renatured river corridors x x x  

NBS 7: Protocols and procedures for environmental compensation  x x x 

NBS 8: Pollinator biodiversity x x   
 

ñxò means that the NBS is implemented in the City. 
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In addition to the social and environmental benefits, the project aims to integrate the tested NBS 

into at least partly self-sustaining business models. The diverse backgrounds and objectives of 

the partners involved and the diverse nature of the NBS require tailored organisational struc-

tures and business models. These business models go beyond traditional entrepreneurial busi-

ness models and aim primarily for profitability. They cover the organisational structures of so-

cial enterprises, charitable organisations, inter-public cooperation, public-private partnership 

models, and new green entrepreneurship. Thus, this study proposes a new way to capture the 

rationale of NBS business models. In preparation for this, the following chapter provides a 

concise overview of business model thinking. 

 

2.2 Profit-Oriented Business Model Thinking 

The term business model dates back to the 1960s but started to gain more widespread attention 

in the 1990s (Osterwalder, 2004; Bisgaard et al., 2012). However, the wider business model 

thinking and use of business model tools are relatively young (Magretta, 2002). Osterwalder 

defined business models as ña representation of how a company buys and sells goods and ser-

vices and earns moneyò (Bisgaard et al., 2012, p. 14). However, business model thinking has 

evolved, now encompassing a holistic approach to explain how firms conduct business at the 

system level and how they create and capture value. Particularly, the identification of the ówhoô, 

ówhatô, and óhowô are essential when analysing business models (Bisgaard et al., 2012, p. 14), 

Specifically, who are the target groups and customers, what are their needs, what is the com-

panyôs value proposition to the targeted customers, and how is the company configuring its 

business. Two well-known and often cited definitions for business models are ñbusiness model 

describes the rationale of how an organisation creates, delivers, and captures valueò (Osterwal-

der and Pigneur, 2010, p. 14) and ñthe business model explains how value is created for the 

customers and how value is captured for the company and its stakeholdersò (Bisgaard et al., 

2012, p. 31). 

Numerous types of business models exist, such as premium, auction-based, niche, subscription, 

direct sale, peer-to-peer, multi-sided platform, leadership, personalised, bulk production, 

online-based, diversification, cost reduction, and hidden. This list is only supposed to demon-

strate the level of business models and the various approaches on how to name and classify 

themðin accordance with the varying analysersô objectives when setting up the business model 

approach. 
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2.3 Holistic Business Model Thinking 

While business model thinking and tools are primarily designed for and used by profit-max-

imising or profit-oriented businesses, an increasing number of projects, networks, and studies 

match business model thinking with entrepreneurship (George and Bock, 2009), ecosystem ser-

vices (Weiller and Neely, 2013), life cycle thinking (Goffetti et al., 2022), sustainability 

(Schaltegger et al., 2016; Yang et al., 2017; Broccardo and Zicari, 2020; Ferlito and  Faraci, 

2022;ШBoons and L¿deke-Freund, 2013), circularity concepts (Islam and Iyer-Raniga, 2023), 

and NBS (Egusquiza et al., 2021).  

Since the late 2010s, EU research and innovation projects have significantly contributed to the 

growing knowledge of NBS business models (Mayor et al., 2021). The COVID-19 pandemic 

accelerated the implementation of NBS, presenting local governments with budget allocation 

challenges. Despite increasing project implementation, demonstrating the multifunctionality 

and cross-sectoral benefits of NBS, public budgets for NBS investments often remain insuffi-

cient to facilitate mainstream adoption (Mayor et al., 2021). Several studies, including Bock-

arjova et al. (2020), Jacobs et al. (2016), and Croci et al. (2021), provided evidence of the mon-

etary and non-monetary values of nature and NBS. However, a significant gap remains between 

articulating the value of nature and finding stakeholders willing to financially support the phys-

ical implementation, maintenance, and evolution of NBS (Mayor et al., 2021). Another critical 

aspect is the focus of the investment phase. Generally speaking, NBS increase in value over 

time but require ongoing funding for operational or management costs, unlike grey infrastruc-

ture, which depreciates over time. Generating financial income is therefore key to ensuring the 

sustainability, development, and expansion of NBS. Furthermore, it is crucial to consider a 

long-term horizon, which means that grey infrastructure must be demolished and rebuilt or at 

least reconstructed after its lifetime. In contrast, while green infrastructure requires ongoing 

maintenance, it can persist and evolve over generations (e.g., food forests with increasing yields 

over time).   

The EU project Naturvation has developed a business model catalogue for urban NBS, present-

ing eight business models based on a project-specific approach (Toxopeus, 2019). According to 

Naturvation (2019), implementing NBS depends on creating favourable policy conditions, se-

curing financial resources, and developing business models to ensure long-term sustainability. 

NBS often generate a complex array of public and private benefits, making it difficult to capture 

and realise their value in quantifiable terms. Their business model approach emphasised four 

main building blocks: value proposition, value delivery, value capture, and enabling conditions 
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and risks. Based on Naturvationôs experience, the catalogue proposes eight NBS business mod-

els: risk reduction, green densification, local stewardship, green health, urban offsetting, vacant 

space, education, and green heritage (Toxopeus, 2019). 

Studies have proposed tools and templates for capturing NBS business models (Egusquiza         

et al., 2021;ШConnecting Nature, 2022; UNaLab, 2022; Bischof, 2023), with different elements 

depending on the project objectives and researcher background. However, each adaptation fo-

cuses on simplifying or adding different building blocks. Therefore, there is a need to concep-

tualise a holistic business model that can capture sustainability contributions based on these 

diverse BMC modifications. The modifications of BMC with NBS-tailored building blocks are 

detailed below to substantiate the NB S BMC.  

Nature-based enterprises (NBEs) integrate nature-based interventions with business dimensions 

(McQuaid et al., 2020). This includes a new green and sustainability-targeted entrepreneurship 

and startup milieu. NBEs use nature as a core element of their product/service offerings by 

directly using, growing, harvesting, or restoring natural resources sustainably, or contributing 

to the planning, delivery, or management of sustainable NBS. NBEs cover a wide range of 

types, including (a) ecosystem creation, restoration, and management; (b) green buildings, such 

as living green walls and roofs; (c) public and urban spaces, such as urban forestry and gardens; 

(d) water management and treatment, including wastewater management; (e) sustainable agri-

culture and food production, such as agroforestry, beekeeping, and regenerative agriculture; (f) 

sustainable forestry and biomaterials; and (g) sustainable tourism, health and well-being, in-

cluding agri-tourism, ecotourism, and nature-based tourism. NBEs can indirectly utilise nature 

and its features and values by providing financial services related to carbon offsetting, natural 

capital accounting, and investments in biodiversity and conservation. The indirect use of nature 

and its features and values can also be found in smart technologies, monitoring and assessment, 

education, research and innovation activities, and advisory services (McQuaid et al., 2020). 

 

3. Materials and Methods 

This study contributes to the previously identified need to conceptualise a holistic business 

model that can capture the sustainability contributions of NBS. As introduced in the previous 

chapter, prior modifications to the original BMC from Osterwalder and Pigneur (2010) captured 

some sustainability contributions, but a holistic understanding is lacking. Therefore, a new 

BMC needs to be conceptualised to summarise the advantages of these modifications into a 
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concise strategic management canvas. The methodological approach used in this study is di-

vided into four steps.  

First, a strategic management approach for NBS is proposed: NB S BMC. Its development is 

grounded in an extensive literature review. After briefly introducing the original BMC (Section 

3.1) and its modifications (Section 3.2), NB S BMC is proposed (Section 4.1). While other 

modifications often only concentrate on the simplification or addition of individual building 

blocks, NB S BMC aims to cover the full picture of business models, including values, govern-

ance, the two main target groups of customers and beneficiaries, the NBS infrastructure, and 

four distinct financial elements, as well as the wider societal and environmental impacts of 

NBS. 

Second, the first part of the guiding questions for the NB S BMC building blocks, adapted from 

the original BMC from Osterwalder and Pigneur (2010), are presented (Section 4.2). Based on 

the literature, the questions are formulated for NBS in a broader sense, going beyond companies 

aiming for profit maximisation.  

Third, NB S BMC and the first part of the guiding questions are implemented in three case 

studies (Section 4.3). NB S BMC was applied to three Front-Runner Cities of the proGIreg 

project: Dortmund, Turin, and Zagreb. In each of the three cities, an NBS was selected and on-

site interviews were conducted with key people responsible to collect information on all 14 

building blocks. The derived guiding questions were used for the building blocks of the original 

BMC, whereas the other building blocks were explorative. Structuring content analysis, opera-

tionalised via the NB S BMC template, was used to analyse the interviews. The interviews were 

conducted during the winter of 2022/23.  

Fourth, based on the explorative results of the case studies, guiding questions for the added 

building blocks in NB S BMC were developed and finalised (Section 4.4). This was done to 

provide a detailed list of guiding questions for all the building blocks of NB S BMC, which 

makes this new strategic management canvas usable for a wider audience. 

 

3.1 Business Model Canvas 

Several tools have been developed to facilitate the understanding of business models without 

oversimplification. A prominent tool is BMC, introduced by Osterwalder and Pigneur (2010), 

which has gained widespread recognition as a strategic management framework that provides 

a condensed overview of the operational aspects of a company or organisation. Osterwalder, 
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Pigneur, and a group of 470 practitioners from 45 countries published óBusiness Model Gener-

ationô, a comprehensive guide to the intricacies of the Business Model Canvas. BMC serves not 

only to document existing business models but also to develop and visualise innovative business 

ideas. By providing a holistic view, BMC facilitates the identification of key success factors, 

detection of barriers, comparison of competitors, and the generation of business ideas and in-

novations in its preparatory phase. BMC consists of four primary components: customers, of-

fers, infrastructure, and financial viability, which allow for assessing the desirability, feasibility, 

and viability of business ideas or developments. BMC consists of nine basic building blocks 

(Figure 2). 

 

Figure 2: The original Business Model Canvas (BMC) from Osterwalder/Pigneur (2010) 

 

While the aspects addressing customers (customer segments, customer relationships, and chan-

nels) fill the right part of the canvas, the offer is positioned centrally (value proposition), the 

infrastructure dimension is on the left (key resources, key activities, key partners), and financial 

viability is derived from the cost structure and revenue streams of the two bottom building 

blocks. When used for or by profit-oriented businesses, BMC supports the derivation of strong 

statements on how value is created for customers and captured for the company offering value. 

Many sustainability-oriented initiatives and NBS implementations go beyond profit orientation 

and focus on social or environmental objectives. This pushes economic objectives back, 

whereas primarily noneconomic objectives prevail. Apart from financing created and offered 

values, which are not economically viable by themselves (including public money, grants, 
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crowdfunding, and sponsorships), these more holistic and not-for-profit implementations re-

quire a thorough rethinking of BMC. Scholars have made modifications to the original BMC, 

including the widening beyond customers to target groups or beneficiaries and the integration 

of intangible values such as community building, biodiversity upgrade, inclusion, or other so-

cial or environmental benefits. Furthermore, modifications have been made to consider that 

management is no longer in the hands of businesses, cities, other public entities, associations, 

communities, or citizens. 

 

3.2 Modifications of the BMC towards Sustainability and NBS 

Osterwalder and Pigneurôs original BMC focused primarily on businesses and their associated 

aspects. One early approach to incorporate sustainability was to integrate it into the original 

BMC under the value proposition component. For example, Ferranti and Jaluzot (2020) used 

BMC to improve the impact of green infrastructure valuation tools. However, to reflect holistic 

thinking and sustainability dimensions better, various modifications and adaptations of the orig-

inal BMC have been developed. 

One such adaptation is the Triple-Layered Business Model Canvas, which dedicates individual 

layers to three sustainability dimensions: economic, environmental, and social (Joyce and 

Paquin, 2016; Mili and Loukil, 2023). In this canvas, the economic layer is maintained on a 

one-to-one basis with the original BMC, while the environmental and social layers retained the 

same nine-block structure. This canvas ensures both horizontal and vertical coherence within 

each layer and between the layers. In the social layer, social values, governance, employees, 

end users, and local communities are among the building blocks to consider when using a triple-

layered BMC. The environmental layer allows users to concentrate on supply and outsourcing, 

production and materials, end of life, distribution, and use. Additionally, the two layers high-

light the social and environmental benefits. 

Another adaptation, the sustainable business model canvas proposed by Cardeal et al. (2020) 

and Gerlach (2019), highlights sustainability. This template aims to incentivise sustainable 

product and business model design by placing greater emphasis on all aspects relevant to holis-

tic business model design, including economic, environmental, and sociocultural aspects. In 

addition, Salwin et al. (2022) modified the original BMC for use in the design and classification 

of product-service system design methods.  
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With the emergence of NBS projects and applications in various European cities, business 

model tools explicitly tailored to NBS have emerged. These new tools were developed follow-

ing explorative approaches using Living Labs. Two EU projectsðConnecting Nature 

(https://connectingnature.eu/ (accessed on 10 June 2023)) and Naturvation (https://naturva-

tion.eu/ (accessed on 10 June 2023))ðhave contributed significantly to the realm of NBS busi-

ness models. The Connecting Nature approach modified the original BMC while retaining its 

core concepts and structure (see below). Naturvation aggregates the business model debate on 

NBS into four main elements: value proposition, value delivery, value capture, and enabling 

conditions and risks (Toxopeus, 2019). This allows emphasis on these elements, but simultane-

ously loses information compared to other tools and templates. 

Another EU project, Natur4Cities (https://www.nature4cities.eu/ (accessed on 10 June 2023)), 

developed and proposed another BMC modification tailored to NBS. This new template, called 

the WHATïWHOïHOW framework, emphasises NBS governance, benefits, and beneficiaries 

(Egusquiza et al., 2021). A diamond model (Bischof, 2023) was developed to capture business 

models of food production in urban landscapes. These urban food initiatives are widely applied 

to NBS in European cities. Similar to the Naturvation approach, value capture and delivery 

constitute the core elements of the model. It is designed not to be restricted to commercial 

organisations but to be open to all governance models implementing urban food initiatives or 

other NBS. 

 

4. Results and Discussion 

4.1 Business Model Canvas: Synthesis for Nature-Based Solutions 

Building on the original BMC (2010) and the before mentioned modifications to capture the 

core concepts of sustainability and NBS, we propose a new BMC for NBS: NB S BMC. This 

template incorporates experiences from earlier studies without overcomplicating the easy-to-

use original BMC tool. The NB S BMC consists of 14 building blocks, instead of the 9 in the 

original BMC (Figure 3). All the building blocks of the original BMC remained in the newly 

proposed NB S BMC, as shown in white in Figure 3. However, customer relationships and 

channels were aggregated into a single building block. This reflects the clear economic dimen-

sion of many NBS entailed. The aim of developing at least party-self-sustaining business mod-

els is often under-represented in other modifications of BMC in favour of non-business-oriented 

building blocks. To allow for appropriate consideration of the NBS core principles, further 

https://connectingnature.eu/
https://naturvation.eu/
https://naturvation.eu/
https://www.nature4cities.eu/
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building blocks were added and positioned accordingly. Therefore, this template offers a holis-

tic overview of NBS business models considering the multifaceted nature of NBS. 

 

Figure 3: The NB S BMC highlights the integration of building blocks from the original BMC and other 

BMC modifications towards sustainability and NBS 

 

The focal point of the template is the value proposition that represents the core value created 

by the implemented NBS. These values include tangible (goods and services) and intangible 

values. As demonstrated by Connecting Nature and Nature 4 Cities, NBS governance plays a 

key role. Thus, it is positioned centrally, below the value proposition. Unlike that of private 

businesses, the governance of NBS is more diverse, including a set of stakeholder groups. 

Therefore, it is implemented as a separate and centrally positioned building block with business 

model visualisation. Governance summarises organisational structure and decision-making pol-

icies, including ownership, cooperatives, and private, not-for-profit organisations (Young, 

2013).   

Furthermore, internal organisational structures, such as hierarchy (Williamson, 1991) and deci-

sion-making policies regarding transparency, profit sharing, non-financial criteria, and consul-

tation (Zavadskas and Turskis, 2011), are relevant under governance. The addition of building 

block governance respects that a wide array of stakeholders take responsibility in the planning, 

implementation, and maintenance or evolution of NBS, particularly in municipalities but also 
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in other public entities (e.g. universities, research institutes, etc.), associations, community 

groups, and businesses, including NBEs and start-ups. These two building blocks define the 

offer (value proposition) and organisational layout (governance) of NBS business models.  

The two main target groups of NBS implementation, customers and beneficiaries, are posi-

tioned on the right-hand side of the canvas, along with the relationships and channels between 

value proposition/governance and customers/beneficiaries. Customers are individuals, groups, 

or entities that pay for the value offered (value proposition), whereas beneficiaries do not pay 

monetarily for the obtained NBS values. NBS are very diverse and thus provide values for 

different target groups, which are reflected by these two building blocks. While some NBS 

focus on customers, many provide value to beneficiaries. Accordingly, the lower part of the 

template distinguishes between the two primary means of generating funds for the maintenance, 

development, and cost recovery of the NBS: the revenue stream and financing. Revenue streams 

represent the money received from customers, whereas financing is required when the NBS 

provides value to beneficiaries without direct payment. Public funding is the primary source of 

financing (Mayor et al., 2021). For instance, selling goods from a food forest or an aquaponic 

system contributes financial means as a revenue stream to the NBS, whereas public and other 

funds, including crowdfunding and sponsorship models, belong to financing. The central left 

side of the canvas retains the structure of the original BMC. Key resources, activities, and part-

ners, which together describe the NBS infrastructure, are listed in the three building blocks, 

whereas the bottom-left segment focuses on costs (cost structure) and measures of cost reduc-

tion. As pointed out by Bockarjova et al. (2020), Egusquiza et al. (2021), and Mayor et al. 

(2021), cost reduction can be achieved through reduced maintenance costs and the use of vol-

unteers during NBS implementation and/or maintenance. The top segment of NB SBMC  high-

lights the primary positive (right) and potentially negative (left) social and environmental im-

pacts, derived from the sustainable BMC proposed by Gerlach (2019).  

The building blocks of NB S BMC, beyond the original BMC, originate from previous modifi-

cations of BMC towards sustainability and NBS. These alterations consider earlier works from 

proGIregôs sister projects Connecting Nature (blue in Figure 3), UNaLab (green), and Na-

ture4Cities (yellow), as well as the Sustainable BMC from Gerlach (2015) (red). The UNaLab 

team highlighted seven building blocks. They kept the left half of the original BMC unaltered 

but simplified and adjusted the right half by focusing on beneficiaries and financing models. 

NB S BMC reflects the wider approach of NBS, going beyond the profit orientation of primarily 

market-driven businesses, without neglecting the economic potential of NBS. Many NBS create 
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wider (in terms of beneficiaries) and often have less quantifiable values. Because the values of 

NBS are not always saleable, the financing of building blocks is important for these types of 

NBS. A typical method of financing NBS is through public funds, although other financing 

models can be exploited, such as crowdfunding campaigns, sponsorship, or donation models 

from private businesses supporting sustainability. Figure 3 also shows that earlier modifications 

of the original BMC added or adjusted specific elements of the overall NBS picture. For in-

stance, sustainable BMC highlights financing and the positive and negative impacts on society 

and the environment but misses adding the main target group beneficiaries and the pivotal gov-

ernance of NBS. In contrast, Connecting Nature neglects the wider societal and environmental 

impacts resulting from NBS and financing but modifies the original BMC by adding benefi-

ciaries, governance, and cost reduction as business model components. Nature4Cities highlights 

governance, beneficiaries, and benefits but ignores any adjustments on the financial side of 

NBS business models. Only when holistically presented can a comprehensive picture of NBS 

and its functionality be obtained. 

 

4.2 Guiding Questions for Interviews and Data Collection from the Original BMC 

To collect information on NBS business models based on the proposed NB S BMC, a structured 

set of guiding questions was developed for each building block to allow a comprehensive over-

view of NBS and enable comparisons between different NBS implementations. This first list of 

guiding questions was used for the data collection of proGIreg case studies to test the proposed 

NB S BMC (see later). Based on the literature, the questions were formulated for NBS in a 

broader sense, going beyond companies aiming for profit maximisation. 

For improved readability and usability, the list of guiding questions was divided into smaller 

blocks. In the following sections, the guiding questions for the original BMC from Osterwalder 

and Pigneur (2010) are presented, while those for further building blocks are presented follow-

ing the studyôs methodological logic.  

The guiding questions for the nine building blocks of the original BMC were grouped into 

tables: value proposition and customer (relationships and channels) (Table 11), infrastructure 

(key resources, key activities, and key partners) (Table 12), and financial aspects (Table 13). 

The information won for each building block was synthesised using a few bullet points to ensure 

an easy-to-capture depiction of the NBS business models. The guiding questions in Tables 11 

to 13 were derived from Osterwalder and Pigneur (2010). However, the questions were formu-

lated for NBS in a broader sense, going beyond traditional companies. 
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The value proposition building block highlights products, goods, and services, which can be of 

a quantitative and qualitative nature, as well as tangible and intangible (Table 11). The provision 

of a value for a specific (or more) target group(s) requires solving a problem, for example, local, 

sustainably produced food items from a food forest or a higher quality of stay in a green, polli-

nator-friendly environment.  

Table 11: Guiding questions value proposition, customers, relationships, and channels 

Building Block  Guiding Questions  

Value Proposition  

o Which values do you create and offer? 

Á Products and goods? 

Á Services? 

Á Are there any other quantitative and/or qualitative values?  

Á Tangible and intangible values? 

o Which problems are you solving for the customers/beneficiaries? 

o Which needs are you fulfilling for the customers/beneficiaries? How do you 

ÊÖÕÛÙÐÉÜÛÌɯÛÖɯÊÜÚÛÖÔÌÙÚɀɯÈÕËɤÖÙɯÉÌÕÌÍÐÊÐÈÙÐÌÚɀɯÚÈÛÐÚÍÈÊÛÐÖÕȳ 

Customers 

o Do you have customers paying for the value (products/services)?  

o If yes, who?  

Á What type of customers do you address? People, groups, companies, 

ÖÛÏÌÙɯÌÕÛÐÛÐÌÚȱȳɯ 

Á When people, please incl. socio-demographic and socio-economic infor-

ÔÈÛÐÖÕȯɯÈÎÌȮɯÌËÜÊÈÛÐÖÕȮɯ×ÜÙÊÏÈÚÐÕÎɯ×ÖÞÌÙȱɯȹÌÚÛÐÔÈÛÐÖÕÚȺ 

Á Fluctuations? 

Á Who is most important for your NBS?  

o What is the market segment you are looking for? (mass market, niche mar-

ÒÌÛȱȺ 

Relationships  

and  

Channels 

o How are your relationships with your customers/beneficiaries?  

Á Personal, automated, self-service, community -based/co-ÊÙÌÈÛÌËȱȳ 

Á Frequency of relationships? 

o How do you reach your customers and/or beneficiaries? Through which 

channels? (www, social media, face-to-ÍÈÊÌȮɯÕÌÞÚ×È×ÌÙȱȺ 

o If applicable, channels for:  

Á Communication  

Á Distribution  

Á Sales  

Á After -sales 
 

The co-design, implementation, and maintenance of NBS require a suitable infrastructure, split 

into three building blocks within the canvas describing the business model (Table 12). Key 

resources include physical, financial, intellectual, and human. In addition, to key resources and 

activities, partners are crucial to the successful implementation and sustainability of NBS. 

These partners include value chain partners, e.g., buying materials or skills from companies, 

for instance, companies selling suitable seeds for flower meadows. Furthermore, advisers or 

experts (for example, on permaculture principles) benefit from NBS. In addition, it is helpful 
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to connect key partners with their role in the NBS; for example, the acquisition of resources, 

risk reduction, or optimisation measures.  

Table 12: Guiding questions infrastructure (key resources, key activities, and key partners) 

Building Block  Guiding Questions  

Key Resources 

o Which key resources are required to make your NBS work? 

Á Physical resources 

Á Financial resources 

Á Intellectual resources 

Á Human resources 

Key Activities  

o Which key activities do you carry out to make your NBS work? Including:  

Á Production activities  

Á Marketing/Sales activities 

Á Service provision activities  

Á Dissemination and networking activities  

Key Partners 

o Do you need partners?  

o Who are your key partners?  

Á Value chain partners (materials, product components, infrastruc-

ÛÜÙÌɯȱȺɯȻÉÜàÌÙ-supplier relationship]  

Á Partners for knowledge, skills (experts)  

Á Inter - and transdisciplinary partners  

Á Advisory/Consultancy partners  

o In addition, for which purpose are they?  

Á Optimi sation, economies of scale,  

Á Risk reduction,  

Á Acquisition of specific resources 

 

Financial building blocks are positioned at the bottom of the canvas (Figure 3). Table 13 focuses 

on the two financial building blocks of the original BMC: revenue streams and cost structure. 

Revenue streams can originate from sales and other means such as fees, rents, or licences. The 

canvas also allows the positioning of the most important revenue streams and/or financing mod-

els, in decreasing order. The evolution of NBS requires financial resources at different times, 

from the co-design pre-implementation phase over the physical implementation of an NBS to 

the maintenance/operation phase (post-implementation). Most costs occur in different phases 

depending on the type of NBS. The highest costs are often incurred for physical implementa-

tion, including materials, whereas other NBS can have the highest costs during the planning 

phase or maintenance. For instance, the planning phase before implementation can incur sig-

nificant or even the highest costs if the NBS requires formal approval, such as building permis-

sion. 
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Table 13: Guiding questions financial building blocks 

Building Blocks  Guiding Questions  

Revenue Streams 

If you have customers:  

o How do you earn money? (one-time payments, recurring revenues) 

Á Sales, 

Á Usage fees, 

Á Membership fees, 

Á Subscription fees, 

Á Licenses, 

Á Renting, Leasing 

o For which values and from which customers?  

o How much is your financial revenue?  

o Which revenues are most important? 

Cost Structure 

o What are your main cost items? 

o Fixed vs. variable costs: 

Á %ÐßÌËɯȹÚÈÓÈÙÐÌÚȮɯÙÌÕÛȮɯÐÕÝÌÚÛÔÌÕÛɯÊÖÚÛÚȱȺ 

Á 5ÈÙÐÈÉÓÌɯȹÌÕÌÙÎàɯÊÖÚÛÚȮɯÍÜÌÓȮɯÚÌÈÚÖÕÈÓɯÞÖÙÒÌÙȱȺ 

o How is the cost developing over time?  

Á Co-design/planning (prior implementation)  

Á Implementation (incl . construction)  

Á The maintenance and evolution phase 

 

4.3 NBS Case Studies 

NB S BMC was applied to three NBS implemented in the proGIreg project: the city-led thera-

peutic garden in Zagreb (Section 4.3.1), the urban garden Orti Generali (social enterprise) in 

Turin (Section 4.3.2), and the pollinator-friendly flower meadows in Dortmund, including the 

establishment of an association for this purpose (Section 4.3.3). To highlight the advantages of 

NB S BMC over the original BMC, both are presented, compared, and discussed for the first 

NBS (therapeutic garden in Zagreb), whereas the two NBS from Turin and Dortmund are pre-

sented using only the NB S BMC. The NB S BMC highlights the additional information which 

cannot be presented in the original BMC in red to emphasize the added value of the proposed 

canvas (see following figures). 

 

4.3.1 Therapeutic Garden in Zagreb 

The therapeutic garden is managed by three public entities, with the City of Zagreb leading in 

cooperation with public daycare centres and landscape management. The initiative provides 

inclusive therapy for children and adults with and without physical and/or mental disabilities. 

Daycare centres take care of inclusive therapy measures and dissemination activities, mainly 

via social media. The City of Zagreb ensured an open co-design approach for the therapeutic 
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garden, released a design tender, and commissioned the construction. In addition to proGIreg 

financing, the city contributed financial means. This therapeutic garden serves as a best practice 

showcase, encouraging the replication of valuable therapy and inclusion offers in urban gardens 

located on post-industrial sites. 

 

Figure 4: NB S BMC for the Therapeutic garden in Zagreb 

 

The application of NB S BMC to this therapeutic garden (Figure 4) showed advantages over 

the original BMC (Figure 5) at different locations on the canvas. For the centrally positioned 

building blocks on overall value and governance, target groups (to the right), and infrastructure 

(to the left), the added values of NB S BMC concern governance and beneficiaries. While the 

organisation and management of the NBS cannot be presented in the original BMC, the            

NB S BMC allows the description of the pivotal organisations (public entities in this case) 

behind the NBS realisation (Figure 4). Furthermore, the sole focus on customers in the original 

BMC leaves the right part of the canvas blank (meaning that no business model exists), while 

the extended NB S BMC allows the addition of beneficiaries as well as the relationships and 

channels with them (Figure 4). The therapeutic garden case shows how NB S BMC widens its 

usability beyond business-oriented interventions, especially for NBS planned, implemented, 

and maintained by a wide range of stakeholders for beneficiaries with various objectives beyond 

profit-making. Regarding finances, unlike the original BMC, NB S BMC can differentiate be-

tween revenue streams originating from sales, fees, and financing. NB S BMC establishes a 

logical link between target groups and financial sources. Customers are mainly connected to 
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revenue streams, while beneficiaries, who are not directly paying for value, take advantage of 

other means of remuneration. This is often realised through public funds. Wider societal and 

environmental impacts are presented, substantiating why public funding is reasonable. 

 

 

Figure 5: BMC for the Therapeutic Garden in Zagreb 

 

4.3.2 Urban Garden in Turin 

The social enterprise óOrti Generali s.r.l. Impresa socialeô runs an urban garden on a property 

owned by the City of Turin (Figure 6). The concession of three hectares allows urban farming 

activities for several target groups. Local citizens, including disadvantaged people, benefit from 

education and dissemination activities that initiate community building and social inclusion. In 

addition to these beneficiaries, the Orti Generali rents 160 gardening parcels to local citizens. 

The social enterprise offers a standard fee (50 m2 for 25 ú, 75 m2 for 35 ú, and 100 m2 for 45 ú 

per month) and reduced rents for people in social difficulties and for people below 35 years old. 

The annual revenue of this income pillar is approximately 45,000 ú, while sales via garden 

kiosks generate approximately 75,000 ú. Additional significant income streams come from the 

fees for courses and educational activities. 
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Figure 6: NB S BMC for the urban garden in Turin 

Thus, education for the wider public is offered without charge, whereas schools, practitioners, 

and newcomers pay for these activities. About one hectare is dedicated to educational purposes, 

including a greenhouse and didactic garden. Food trees, chickens, greenhouses, and apiaries 

complement urban farms. In the future, another 2.5 hectares will be added via a new concession 

by the City of Turin. This aligns with the long waiting lists of people interested in renting garden 

parcels. Social enterprises aim to become financially self-sufficient within a short period. In 

addition to several revenue streams, social enterprises have been very successful in applying 

for public funds. Despite their financial aims (self-sufficiency), food donations to people with 

economic difficulties and non-profit-oriented values validate their strong social mission.  

NB S BMC can represent these complex and layered values (Figure 6), including community 

building, social inclusion, food donations, and sustainability, which cannot be presented in the 

original BMC. This concerns the value proposition and building block beneficiaries, with ben-

eficiaries being neglected in the original BMC. Furthermore, the successful application of pub-

lic funds, including proGIreg, as well as measures for cost reduction, can be highlighted by   

NB S BMC. The cost reduction aspect concerns several actors: gardens can reduce food and 

health care costs, while social enterprises can reduce costs through voluntary work. In addition, 

the city no longer maintains land, thereby reducing costs. The land is transferred from a source 

of costs (maintenance) to an area where money is earned by implementing an urban garden 

NBS. 
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4.3.3 Pollinator-Friendly Flower Meadows in Dortmund 

The non-profit association ñNaturfelder Dortmund e.V.ò was founded to manage and conduct 

the implementation of flower meadows in the urban environment of Dortmund. This associa-

tion, in which many actors participate, aims to provide a long-term perspective beyond the pro-

ject's lifetime. ñNaturfelder Issumò (Figure 7) served as a blueprint for the foundation of Dort-

mund. The core values established are citizen involvement, education, and rising awareness, 

while also prompting a mindset change in public administration on how to maintain public 

green areas in a more pollinator-friendly manner, such as the promotion of flower meadows or 

lower mowing frequency. Compared to many other NBS, flower meadows are cheap and easy 

to implement if landowners are willing to offer their land for these activities.  

 

Figure 7: NB S BMC for the pollinator-friendly flower meadows in Dortmund 

Because the pollinator-friendly flower meadows implemented by the nonprofit association do 

not aim for any financial revenue beyond member fees, the right half of the canvas can only be 

filled when applying NB S BMC (Figure 7). Furthermore, the association foundation and sup-

port by the City of Dortmund (Green Space Department) are summarised under governance. 

However, it was impossible to insert this into the original BMC layout. 

4.4 Guiding Questions of the Added Building Blocks in the NB S BMC 

In addition to the previously presented guiding questions for the nine building blocks of the 

original BMC, the second part of the guiding questions was developed based on the explorative 

results of the case studies. This was done to provide a detailed list of guiding questions for all 
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the building blocks of the NB S BMC, which makes this new strategic management canvas 

usable for a wider audience. Table 14 summarises the guiding questions for the six added build-

ing blocks: governance, beneficiaries, financing, cost reduction, and societal and environmental 

impacts (positive and negative). 

Table 14: Guiding questions of the added building blocks in the NB S BMC 

Building Blocks  Guiding Questions  

Governance 

o 'ÖÞɯÐÚɯÛÏÌɯÖÞÕÌÙÚÏÐ×ɯȹÖÍɯÛÏÌɯÓÈÕËȮɯÛÏÌɯ-!2ɯÐÛÚÌÓÍɯȱȺȳ 

o How are you structured organizationally?  

o How are you organi sed internally?  

o How is your organi sational hierarchy? 

o How is your decision -making conducted? 

Á Transparency? 

Á Consultations? (internal)  

Á Profit sharing? 

Á Non-financial criteria?  

Beneficiaries 

o Who are the beneficiaries of your NBS values?  

o What type of beneficiaries do you address? People, groups, companies, 

ÖÛÏÌÙɯÌÕÛÐÛÐÌÚȱȳɯ 

Á When people, please incl. socio-demographic and socio-economic in-

ÍÖÙÔÈÛÐÖÕȯɯÈÎÌȮɯÌËÜÊÈÛÐÖÕȮɯ×ÜÙÊÏÈÚÐÕÎɯ×ÖÞÌÙȱɯȹÌÚÛÐÔÈÛÐÖÕÚȺ 

Á Fluctuations? 

Á Which beneficiaries are most important for your NBS?  

Financing 

o Do you receive financing or financial support for your NBS and associ-

ated values? 

Á public money,  

Á subsidies,  

Á grants,  

Á Public Private Partnership models,  

Á EU or other funding,  

Á Tax incentives 

Cost Reduction 

o Are you able to reduce costs? (your NBS compared to the earlier land 

use) 

o Possibilities to reduce costs include:  

Á Resources (volunteers, low-ÛÌÊÏȱȺ 

Á Activities (self -sustaining principles, lower maintenance costs, e.g., 

×ÌÙÔÈÊÜÓÛÜÙÌȮɯÙÌËÜÊÌËɯÔÖÞÐÕÎɯÙÌÎÐÔÌɯȱ.) 

Á Partners 

o Lower maintenance/follow -up costs 

Positive societal and 

environmental impact  

o What are the societal and environmental positive impacts of your NBS? 

o Do you receive financial remuneration for the societal and/or environ-

mental positive impact?  

o How can the positive impact be sustained or even maximi sed? Which 

measures are needed in future? 

Negative societal and 

environmental impact  

o What are the societal and environmental negative impacts of your NBS? 

o Do you have to compensate for the societal and/or environmental posi-

tive impact (financially)?  

o How can the negative impact be minimi sed? Which measures are re-

quired to do so? 
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The governance building blocks primarily summarise ownership and organisational aspects. 

This includes hierarchy and transparency along with decision-making processes. NB SBMC 

includes the main target groups, customers, and beneficiaries. NBS must have beneficiaries. 

However, some NBS implementations aim to increase revenues by selling goods or services to 

customers (see above). The questions on beneficiaries aimed for a better understanding of the 

characteristics of the people taking advantage of NBS. NBS managers must establish successful 

and lasting relationships with beneficiaries (and customers). 

NBS also has a wide impact on society and the environment. While these impacts are generally 

positive, negative impacts of NBS implementation are possible. Therefore, it is important to 

identify measures to minimise and eliminate these negative impacts, while retaining the positive 

impacts. This was reflected in the guiding questions on the impact side. Furthermore, many 

NBS aim for cost reductions over time. For instance, food forests and permaculture orchards 

contribute to reducing the maintenance intensity of public greenery. 

 

4.5 Synthesising Discussion 

The NB S BMC builds on the original BMC from Osterwalder and Pigneur (2010) and subse-

quent modifications towards sustainability and NBS. The original BMC targets profit-oriented 

businesses, while the introduced modifications from several EU projects and beyond address 

certain elements of the wider NBS debate. However, all modifications lack holistic develop-

ment. For that reason, fourteen building blocks were constructed using an explorative approach 

within the proGIreg Living Laboratories of Dortmund, Turin, and Zagreb (Figure 3). 

The added value of NB S BMC lies in adding governance and financial building blocks and 

distinct building blocks for two different target groups: customers and beneficiaries. In addition, 

building the header of the canvas has a wider impact on society and the environment. Thus, the 

absence of negative impacts when implementing the NBS was not taken for granted. As demon-

strated by the case studies, negative impacts can occur, although they are outweighed by posi-

tive impacts. Concerning finances, the NB S BMC allows for differentiation between revenue 

streams from sales, fees, and financing. This cannot be visualised in the original BMC offering, 

which only includes a single block for all revenue streams. Since financing models play a piv-

otal role (Mayor et al., 2021), an individual building block for financing is advantageous for 

describing the overall business model of NBS. 
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Furthermore, the NB S BMC establishes a logical link between the two target groups, customers 

and beneficiaries, and sources of financing. Customers are directly connected with revenue 

streams, while beneficiaries, who are not directly paying for a value, take advantage of other 

means of remuneration the financing building block. This is often realised through public funds. 

Additionally, wider societal and environmental impacts are presented to justify the reasonable-

ness of public funds. Many NBS lack financial self-sufficiency and viability (at least in the 

initial phases); therefore, financing is important and cannot be omitted. Importantly, all benefi-

ciaries are neglected when using the original BMC, and the successful application of public 

funds, including proGIreg and measures for cost reduction, can only be highlighted by the usage 

of the NB S BMC. While BMC modifications targeting NBS prominently consider beneficiar-

ies, these tools partly neglect customer target groups. This pushes NBS away from entrepre-

neurial thinking. However, measures to show viable business models and entrepreneurial NBS 

(e.g. NBE) are of utmost importance for the wider application or mainstreaming of NBS in 

Europe. 

Although previously developed modifications of the original BMC can cover some of these 

advantages, none of these modifications are mature enough to capture NBS business models in 

a comprehensive manner. This is because other modifications often concentrate only on the 

simplification or addition of individual building blocks, whereas NB S BMC aims to cover the 

full picture of business models. The sustainable BMC, for instance, highlights financing and 

the positive and negative impacts on society and the environment but misses the addition of the 

main target group beneficiaries and the governance part of NBS. In contrast, the Connecting 

Nature concept neglects wider societal and environmental impacts and financing, but modifies 

the original BMC by adding beneficiaries, governance, and cost reduction aspects. Only when 

holistically presented can a comprehensive picture of NBS and its functionality be obtained.  

A limitation of this study is that the developed NB S BMC was applied to a relatively small 

number of cases. To underline its benefits for businesses and politicians, NB S BMC should be 

applied more widely in future studies. Further research is required to test the applicability of 

the NB S BMC template to a wider set of NBS implementations. This applies to the general  

NB S BMC templates and guiding questions. Case studies show its feasibility for a range of 

NBS types, namely, the settings of a social enterprise, a fully public city-led intervention, and 

a community-initiated association. Although these NBS settings are already diverse, a wider 

application of NB S BMC allows for further testing of NBS and other green infrastructure 
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measures in terms of governance structures, target groups, and financial means. Finally, the   

NB S BMC considers the sustainability roles of key partners and suppliers to a limited extent. 

 

5. Conclusions   

This study aimed to develop a holistic concept for capturing and evaluating business models of 

future NBS for the first time. Methodically, a new canvas was proposed based on an extensive 

literature review and was tested on NBS implemented in the proGIreg projectôs European Liv-

ing Labs. For these case studies, personal onsite interviews were conducted with key people 

responsible to obtain information for all 14 building blocks.  

The NB S BMC enables the comprehensive and holistic capture of the business models of NBS 

and other sustainability-oriented green infrastructures. NB S BMC integrates BMC modifica-

tions from proGIregôs sister projects, Connecting Nature, Urban Nature Labs, and Nature4Cit-

ies, as well as the Sustainable BMC from Gerlach (2019), into the original BMC to make use 

of their synergies to capture NBSô business models more holistically. To make the new canvas 

concept usable to a wider audience, a detailed list of guiding questions was provided for each 

of the 14 building blocks.  

The results show that a comprehensive picture of NBS and its functionality can only be obtained 

by considering not only economic aspects, but also societal and ecological aspects. NB S BMC 

widens usability beyond business-oriented interventions, especially for NBS, which are 

planned, implemented, and maintained by a wide range of stakeholders, with various objectives 

beyond profit making. Therefore, the proposed NB S BMC has wide applicability, from profit-

oriented NBS enterprises to social enterprises to public NBS.  

The practical implications of the developed NB S BMC are that it provides a general tool for 

capturing and evaluating different NBS in the future on a generally valid and comparable basis. 

Thus, NBS can be better classified by type and benefit simultaneously. Additionally, innovative 

NBS approaches, such as financing concepts, can achieve broader recognition and higher adop-

tion rates. In addition, the NB S BMC makes an original contribution to the advancement of 

knowledge in the field of business models beyond the traditional profit-oriented economy. The 

case studies presented show that NB S BMC can be applied to various types of NBS and diverse 

implementation locations, indicating broad transferability. Although canvas development em-

phasises NBS, it can also be applied to capture sustainable business models beyond the NBS 

domain. 
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Abstract 

Nature-based solutions (NBS) are sustainable, cost-, and resource-efficient land-use manage-

ment approaches. When analysing NBS business models, two major challenges are commonly 

identified as slowing down broader NBS implementation: governance and financing barriers. 

This explorative study aims first to test the applicability of a NBS specific business model tem-

plate and, second, to provide a clustered NBS business model pilot case study collection, which 

enables transferable solutions for overcoming the typical implementation challenges to be de-

rived. Methodically, this is achieved by using the Nature-based Sustainability Business Model 

Canvas (NB S BMC) for guided interviews. Twenty-three NBS case studies from proGIregôs 

four Front Runner Cities, namely Dortmund, Ningbo, Turin, and Zagreb, are examined. 

Pestoffôs welfare triangle enables the NBS business models to be clustered. The main business 

model clusters are public provision, sales, and diversified. The results showed that the govern-

ance models can adapt to individual NBS cases and include a huge diversity of involved stake-

holders. Our findings highlight transferable governance models across diverse stakeholder 

functions and confirm the NB S BMC as a robust framework for understanding NBS business 

models. These insights extend to land-use practices beyond NBSs, offering a template for in-

novative business model strategies. 

 

Keywords: nature-based solution; urban renewal; sustainable urbanisation; business model in-

novation; green entrepreneurship 
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1. Introduction 

Throughout the past few years, the debate for, first, more sustainable and resilient and, second, 

more cost- and resource-efficient land-use management has shifted from ecosystem-based ap-

proaches to the overarching level of nature-based solutions (NBSs) delivering ecosystem ser-

vices (Cohen-Shacham et al., 2016; Raymond et al., 2017; Keesstra et al., 2018; Almenar et al., 

2021). This scholarly discussion covers a wide range of arenas: (1) not only green but also blue 

infrastructure; (2) urban, peri-urban, and rural contexts; (3) ecological, social, and economic 

dimensions to tackle pivotal societal challenges. Global warming, the loss of biodiversity and 

fertile soils, and harmful nutrient flows endanger, among others, nature as well as human health 

and well-being. NBSs are defined by the European Commission as ñsolutions inspired and sup-

ported by nature, which are cost-effective, simultaneously provide environmental, social, and 

economic benefits and help build resilience. Such solutions bring diverse nature and natural 

features and processes into cities, landscapes, and seascapes through locally adapted, resource-

efficient, and systemic interventions. Nature-based solutions must, therefore, benefit biodiver-

sity and support the delivery of a range of ecosystem servicesò (EC, 2022). 

The number of scientific NBS publications has significantly grown over the past few years, 

parallel to case-specific NBS implementations. Thereby, NBSs are often linked to sustainable 

urban development (Li et al., 2022; Mell et al., 2023), corresponding to aspects such as life 

cycle thinking (Larrey-Lassalle et al., 2022) and greenïblue infrastructure interventions 

(SowiËnska-ËSwierkosz et al., 2021; Mahmoud et al., 2022). However, a growing debate exists 

about the conceptôs concrete and, ideally, measurable contributions to holistically meeting eco-

logical, social, and economic challenges as well as societal ones (Mahmoud et al., 2022; Deva-

nand et al., 2023; Anderson et al., 2023). At the same time, sustainable governance models and 

autonomous financing structures for NBSs are sought to enable their broader implementations 

(Mayor et al., 2021; Egusquiza et al., 2021). Thus, a series of EU-funded projects focuses on 

the planning, physical implementation, developing, and testing of various NBSs in cities and 

wider metropolitan areas. Expert groups and further local stakeholder groups highlight the re-

quired bridge between social and economic interests and the need for multi-stakeholder engage-

ment to promote new green, sustainable, and resilient economies, green jobs (Raymond et al., 

2017; Kabisch et al., 2017), and the assessment of ecosystem servicesô economic value (Maes 

et al., 2016; Faivre et al., 2017). 

The EU-funded Horizon 2020 project proGIregðproductive green infrastructure for post-in-

dustrial urban regenerationðplanned, developed, implemented, and simultaneously assessed 
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eight different NBS types (ProGIreg, 2023). The implementations took place in living labs 

within proGIregôs four Front Runner Cities, namely Dortmund (Germany), Turin (Italy), Zagreb 

(Croatia), and Ningbo (China), between 2018 and 2023. Under the slogan ñNature for Re-

newalò, proGIreg uses nature for urban regeneration with and for citizens. The eight NBS types 

in the four Front Runner Cities (FRC) created productive green infrastructure, following a co-

creation process involving local citizens, governments, businesses, NGOs, and higher educa-

tion. Therewith, the project aimed to create a real impact by improving living conditions, re-

ducing vulnerability to climate change events, and providing economic benefits in and for post-

industrial, deprived urban areas (Papina et al., 2021). 

In addition to their individual thematic focuses, the eight NBS types implemented in the living 

labs address different challenges of urban regeneration and challenges of post-industrial sites 

in deprived urban areas (Leopa et al., 2022). The NBS type ñLeisure activities and clean energy 

on former landfills (LE)ò aims to make use of former landfill sites (garbage dumps, excavation 

dumps, etc.) for outdoor activities (biking, walking, viewpoints, and other sport and leisure-

time activities) in combination with retreat areas for wildlife (Opaĝcak and Wang, 2019; 

DğugoËnski and Dushkova, 2021). Additionally, the exposed position of landfills allows for re-

newably capturing energy, e.g., via solar panels. The soil in post-industrial areas is often con-

taminated with pollutants, sealed, or compressed. Therefore, carbon-neutral methods to restore 

soil and its fertility are developed in the NBS type ñNew regenerated soil (S)ò by using deep 

excavation soils as a main resource for the creation of new, high-quality soil (Ascione et al., 

2021; Dogan et al., 2023). In addition to restoration, shared land uses such as ñCommunity-

based farms and gardensò (NBS type UA) enable turning un- or barely-used urban land into 

productive community gardens (Anderson and Gough, 2022). This creates a positive impact on 

locals, contributing to improved mental and physical health through exposure to nature, healthy 

sources of food, community building, participation, and a sense of belonging and responsibility 

(Ilieva et al., 2022; Kingsley et al., 2021; Wadumestrige Dona et al., 2021). As a land-use ap-

proach applicable without the use of natural soils, the NBS type ñAquaponics (AP)ò promotes 

local food production in areas with irreversible soil destruction. Aquaponics is the combination 

of raising fish (aquaculture) in tanks and the soilless cultivation of plants (hydroponics) in a 

symbiotic environment, whereby the fish water provides the nutrients needed to feed the plants 

(Canet-Mart² et al., 2021; Junge and Clergeau, 2018).  
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To extend the usable land for plants, the NBS type ñGreen walls and roofs (GI)ò aims at the 

expansion of capillary green infrastructure. Green roofs and vertical gardens integrate the ver-

tical dimension for NBS by improving buildingsô insulation, reducing stormwater run-off, cap-

turing CO2, filtering pollutants, and increasing habitats for biodiversity. This NBS type allows 

a reduction in energy consumption and an increase in urban resilience (Mayrand and Clergeau, 

2018; Liberalesso et al., 2020; Sang et al., 2022). The target of the NBS type ñAccessible green 

corridors (PI)ò is to make post-industrial sites and renatured river corridors accessible for local 

residents (Wang and Pei, 2020; Jiang et al., 2021). The NBS type ñLocal environmental com-

pensation processes (EC)ò aims to consider green infrastructures, NBS, and participatory co-

design and co-implementation processes inherently into urban planning procedures starting at 

the local level of municipalities (Sarabi et al., 2022; Frantzeskaki, 2019; Pineda-Pinto et al., 

2021; Bush and Doyon, 2021; Ballamy et al., 2017). Pollinators are essential for healthy and 

functioning ecosystems. The NBS type ñPollina tor biodiversity (B)ò involves local citizens to 

create, monitor, and promote awareness of pollinator-friendly spaces (Ballamy et al., 2017; Ca-

potorti et al., 2023; Larcher et al., 2021).   

To elaborate on the respective contributions of NBSs and to make the gained case study expe-

riences transferable for mainstreaming NBS implementations, its structures and activities need 

to be analysed in a holistic and clear manner. This could be achieved through business models 

approached in a broad sense. Osterwalder defines business models as ña representation of how 

a company buys and sells goods and services and earns moneyò (Osterwalder, 2004, p. 14). 

While profit-oriented business models, e.g., the Business Model Canvas (BMC) by Osterwalder 

and Pigneur (2010), focus primarily on the business layout and economic objectives of private 

businesses, NBSs oftentimes accentuate societal and environmental benefits and are character-

ised by various stakeholder involvements, governance models and organisational structures, 

and diverse financing and funding mechanisms (Mayor et al., 2021; Egusquiza et al., 2021).  

An increasing number of projects, networks, and studies match business model thinking with 

new and innovative entrepreneurship (George and Bock, 2009), ecosystem services (Weiller 

and Neely, 2013), life cycle thinking (Goffetti et al, 2022), sustainability (Schaltegger et al., 

2016; Yang et al., 2017; Broccardo and Zicari, 2020; Ferlito and Faraci, 2022; Boons and L¿-

deke-Freund, 2013), circularity concepts (Islam and Iyer-Raniga, 2023) and increasingly also 

the concept of NBSs (Egusquiza et al., 2021). Since the late 2010s, EU research and innovation 

projects have contributed significantly to the growing knowledge of NBS business models, alt-

hough the strongest emphasis of projects lies on non-business-related assessments (Mayor et 
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al., 2021). However, several studies [Bockarjova et al., (2020), Jacobs et al., (2020), and Croci 

et al., 2021)] evidence both monetary and non-monetary values of NBSs. With the emergence 

of NBS projects and applications in various European cities, business model tools tailored ex-

plicitly to NBSs have likewise emerged. All of these new tools and templates for capturing the 

BM of various NBS implementations have in common that they follow an explorative approach.  

Two EU projects that prominently merge business model thinking and NBS activitiesðCon-

necting Nature (https://connectingnature.eu/ (accessed on 10 June 2023)) and Naturvation 

(https://naturvation.eu/ (accessed on 10 June 2023))ðcontributed significantly to the emerging 

topic of NBS business models. The EU project Naturvation has developed a business model 

catalogue for urban NBSs, presenting eight business models based on their project-specific ap-

proach (Toxopeus, 2019). The Connecting Nature approach modifies the original BMC from 

Osterwalder and Pigneur (2010) while retaining its core concept and structure (Connecting Na-

ture, 2019). Another EU project, Natur4Cities [https://www.nature4cities.eu/ (accessed on 10 

June 2023)], developed and proposed another BMC modification tailored to NBSs. This new 

template, called the WHATïWHOïHOW framework, puts a special emphasis on NBS casesô 

governance, benefits, and beneficiaries (Egusquiza et al., 2021). The diamond model (Bischhof, 

2023) was developed to capture business models of food production in urban landscapes. Like 

the Naturvation approach, value capture and value delivery build core elements of the model. 

The UNaLab team included parts on beneficiaries and financing models of NBSs in the original 

BMC (UNaLab, 2018).  

When analysing NBSsô business models, two major challenges were identified that slow down 

the broader implementation of NBSs: governance and financing barriers. Both  are linked to the 

particular characteristics of NBS types (Mayor et al., 2021; Droste et al., 2017; Tozer et al., 

2020; Albert et al., 2019; Van der Jagt et al., 2019). Therefore, suitable governance models and 

financing strategies are needed to overcome these challenges (Egusquiza et al., 2021; Albert et 

al., 2019). As the innovative nature of NBSs is often reflected in their novel governance and 

business models (Van der Jagt et al., 2019), these cases need to be analysed systematically. 

These new ways of collaborative and transdisciplinary governance along with complex financ-

ing structures are rooted in the diversity of created values and the multitude of stakeholders 

involved (Mayor et al., 2021). Many NBS implementations struggle to achieve financial self-

sufficiency in the initial phase, but aim for long-term self-sufficiency (Mayor et al., 2021). 

Therefore, these transition processes need to be reflected in their governance and financing 

models. Next to the individual particularities of governance and financing aspects of NBSs, 

https://connectingnature.eu/
https://naturvation.eu/
https://www.nature4cities.eu/
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both are connected to specific business models, which influence the performance of NBS cases 

directly (Almenar et al., 2021). 

To overcome those major challenges for broader NBS implementations, further research on 

solutions is necessary. A promising way to support the expansion of new, innovative ap-

proaches, like NBSs, are pilot case studies (Boscherini et al., 2021). Pilots can function as flag 

ships and demonstrate practically how to solve implementation challenges, e.g., regarding gov-

ernance and financing. There has already been research conducted presenting NBS pilot case 

studies (Mayor et al., 2021; Egusquiza et al., 2021; Toxopeus, 2019; Connecting Nature, 2019; 

Bischof, 2023; UNaLab, 2018). However, the understanding of business models specific to 

NBSs, especially regarding governance and financing, remains under- or even unexplored. To 

the best of the authorsô knowledge, no scientific study has been carried out yet, which first 

captures NBS business models holistically and, second, clusters the NBS cases regarding the 

challenges in governance and financing identifying the individual NBS type. Therefore, the 

novel approach to develop a clustered pilot case study collection for NBS business models 

could make a substantive contribution to future NBS studies. 

To capture NBS business models holistically, Stork et al. (2023) proposed the nature-based 

sustainability business model canvas (NB S BMC) template. It consists of 14 building blocks 

and offers detailed guiding questions for each building block. Considering the multi-faceted 

character of NBSs, it offers a holistic overview of NBS business models, including two building 

blocks specifically addressing governance and financing (see below). This explorative study 

aims first to test the applicability of the proposed NB S BMC template, and second, to provide 

a clustered NBS business model pilot case study collection. Therewith, this study contributes 

to addressing the lack of solutions for overcoming the governance and financing challenges 

hindering NBSsô broader implementations. Thereby, the diversity of NBS implementations, 

both in terms of NBS types and their governance and financing models, is shown, and transfer-

able solutions for typical implementation challenges are derived. 

Methodically, this is achieved by using the NB S BMC from Stork et al. (2023) for guided 

interviews. In total, 23 NBS implementations were examined in proGIregôs four Front Runner 

Cities. The collected data were analysed using specific building blocks of the NB S BMC tem-

plate. Pestoffôs welfare triangle (Pestoff, 1992) enables the clustering of the NBS interventions 

into the business model cluster. In the following materials and methods section, the data collec-

tion process is described (Section 2.1) before the NB S BMC from Stork et al. (2023) is intro-
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duced (Section 2.2) and the analysis approaches are explained, namely the Pestoff welfare tri-

angle between the state, community, and market; financial approaches; and target group classi-

fication (Section 2.3). In Section 3, the findings are presented according to the different analysis 

approaches. The results are discussed in Section 4 followed by the conclusion section             

(Section 5). 

 

2. Materials and Methods 

This study contributes to the above-identified need of solutions for overcoming the governance 

and financing challenges hindering NBSsô broader implementations. To fill this research gap, 

the nature-based sustainability business model canvas (NB S BMC) template from Stork et al. 

(2023) was used for guided interviews. In total, 23 NBS implementations were examined. The 

collected data were analysed using specific building blocks of the NB S BMC template. 

Pestoffôs welfare triangle (Pestoff, 1992) enables the clustering of the NBS interventions into 

the business model cluster. In the following, first, the data collection process is described (Sec-

tion 2.1). Second, the NB S BMC template from Stork et al. (2023) is introduced (Section 2.2), 

and third, the analysis approaches including Pestoffôs welfare triangle are explained (Section 

2.3). 

 

2.1 Data Collection 

In proGIreg, eight different NBS types were co-designed, implemented, monitored, and as-

sessed in the four Front Runner Cities of Dortmund (Germany), Turin (Italy), Zagreb (Croatia), 

and Ningbo (China). In each city, NBS implementations are geographically clustered in areas 

facing pivotal challenges with their post-industrial heritage. To collect the data comprehen-

sively and comparably, structured interviews, guided by the NB S BMC template and the cor-

responding guiding questions from Stork et al. (2023), were conducted, including both open-

ended and targeted questions to elicit detailed insights (Section 2.2). Case studies were selected 

based on diversity in governance structures, financing mechanisms, and ecosystem service ben-

efits. The selection focus was on NBSsô business models and not on their geographical locali-

sation. Ten NBS implementations are located in Turin, six in Zagreb, five in Dortmund, and 

two in Ningbo (Table 15). Per NBS type, between one and seven NBS cases were examined 

depending on the number of pilots implemented in the cities (Tables 15 and 16). In total, 23 
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interviews were carried out with key contact persons of the NBS implementations (Supplemen-

tary Material: NB S BMC templates). Since the stage of NBS development differed signifi-

cantly from already running to the planning phase at the time of the interviews, the guiding 

questions asked for details on the current situation, but also predictions for the future. While 

the interviews took place on-site in Dortmund and Zagreb, the data collection in Turin and 

Ningbo was realised by personal online interviews. The interviewers were familiar with the 

local conditions in Turin due to earlier visits. In Ningbo, the NBS implementations are only 

known through photos. The interviews took place between October 2022 and March 2023. 

Table 15: Interviews per NBS type and Front Runner City 

NBS Type Dortmund Turin  Zagreb Ningbo 

1: Leisure use and energy production (LE) 1    

2: New regenerated soil (S)  2   

3: Community-based urban farms and  

gardens (UA) 
3 4; 5 6; 7; 8 9 

4: Aquaponics (AP) 10 11 12  

5: Capillary GI on walls and roofs (GI)  13; 14; 15 12  

6: Access to post-industrial sites and 

renatured river corridors (PI) 
16 17 18  

7: Protocols and procedures for environ-

mental compensation (EC) 
 19 20 21 

8: Pollinator biodiversity (B) 22 23   

 

Table 16: Numbers and names of the NBS implementation interviews 

Number NBS Name 

1 Sport devices urban park 

2 New soil 

3 Food forest 

4 Urban farm 

5 Raised-bed gardens 

6 Therapeutic garden 

7 Modernisation of existing garden 

8 Info point 

9 Urban lake planting 

10 Aquaponics Dortmund 

11 Aquaponics Turin 

12 Aquaponics plus green wall and roof 

13 Indoor green wall 

14 Outdoor green wall 

15 Green roof  

16 Path for landfill access 

17 Ecosystem path 

18 Green corridor 

19 Strategic tools 

20 Urban planning guidelines 

21 Water quality testing and management 

22 Pollinator association 

23 Butterfly gardens 
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The eight colours correspond to the eight NBS types introduced in Section 1. Accordingly, the 

colour indicates the NBS type category (NBS 1ï8) and the interview number indicates the in-

dividual NBS implementation (Interview 1ï23) (Tables 15 and 16). 

 

2.2 Nature-Based Sustainability Business Model Canvas 

The nature based sustainability business model canvas (NB S BMC) bundles together experi-

ences from earlier works in the field of business models and NBS (Stork et al., 2023). The       

NB S BMC consists of 14 building blocks (Figure 8). It offers a holistic overview of NBS 

business models considering the multi faceted character of NBSs. 

 

Figure 8: Nature based sustainability business model canvas (NB S BMC) from Stork et al. (2023) 

 

The value proposition remains one of the focal points, presenting the core value created by the 

implemented NBSs being positioned centrally in the template. It covers tangible (goods and 

services) and intangible values. Governance is positioned below the value proposition. Unlike 

private businesses, the governance of NBSs is more diverse. Governance summarises owner-

ship and internal organisational structures, such as hierarchy and decision-making policies re-

garding transparency, profit sharing, non-financial criteria, and consultation. The building block 

governance takes into account that a wide array of stakeholders take responsibility in the plan-

ning, implementation, and maintenance or evolution of NBSs. In addition to municipalities and 
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other public entities (e.g., universities, research institutes), these are associations and commu-

nity groups, but also businesses, including nature-based enterprises (NBE) and start-ups (Stork 

et al, 2023). 

The two main target groups of NBS implementations, customers and beneficiaries, are posi-

tioned on the templateôs right edge along with their relationships and channels to their left side. 

Customers are individuals, groups, or entities that pay for the value offered (value proposition), 

while beneficiaries do not pay monetarily for the obtained values. NBSs are very diverse and 

thus provide values for different target groups, which is reflected here by these two building 

blocks. Accordingly, the lower part of the template distinguishes between two primary means 

of generating funds for the maintenance, development, and cost recovery of the NBS: revenue 

streams and financing. Revenue streams represent the money received from customers, while 

financing is required when the NBS provides value to beneficiaries without direct payment. 

Public funding is the main source of financing, although other financing models can also be 

exploited, e.g., crowd-funding campaigns, sponsorships, or donation models from private busi-

nesses supporting sustainability. With these building blocks, the NB S BMC template reflects 

the wider approach of NBSs, going beyond the profit orientation of primarily market-driven 

businesses without neglecting the economic potential of NBSs. The NBS infrastructure consists 

of key resources, activities, and partners (left side), while the bottom left segment focuses on 

costs (cost structure) and measures of cost reduction. The latter can be achieved through reduced 

maintenance costs compared to alternative uses, as well as the use of volunteers. The top seg-

ment highlights the main positive (right) and potentially negative (left) social and environmen-

tal impacts on a more general level. To collect the information for all building blocks of the   

NB S BMC template, additional guiding questions were provided by Stork et al. (2023).  

 

2.3 Analysis Approach 

Each NBS interview allowed us to fill an individual NB S BMC, resulting in 23 filled and 

usable sheets. Tailored analysis approaches were used to evaluate the results addressing the key 

research on the governance and financing of NBS. These analysis approaches cluster NBS im-

plementations with similar business model characteristics, without standardising the different 

NBS types. In total, four analysis approaches were conducted and presented, resulting in dis-

tinct business model patterns. These are (1) Pestoffôs welfare triangle, (2) financial benefits, (3) 

degree of profit orientation, and (4) target groups.  
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Pestoffôs welfare triangle builds the main approach to clustering the NBSs (Pestoff, 1992); it 

positions the NBS implementations between the state, market, and community (Figure 9). For 

the positioning, the information on governance plays the pivotal role (Pestoff, 2008; Defourny 

and Nyssens, 2014; Pestoff, 2014). Therefore, NBS positioning in the triangle is based on the 

ñgovernanceò building block information of the NB S BMC. 

 

Figure 9: Pestoffôs welfare triangle adapted from Pestoff (1992) 

 

The triangle serves as an enabler to highlight formal vs. informal, profit vs. non-profit, and 

public vs. private, generating a centrally positioned area defining the third sector. Associations, 

social enterprises, and publicïprivate partnership models are typical examples of the third sec-

tor. The third sector, which plays an important role for several of the examined NBSs, bundles 

different stakeholders, goes beyond profit maximisation and pure capitalistic thinking, formal-

ises community activities, and creates hybrid organisational structures. Thus, Pestoffôs welfare 

triangle is considered a suitable and beneficial analytical tool for clustering the examined NBS 

cases (Sections 3.1 and 3.2). 

Complementary to clustering the examined NBS cases using Pestoffôs welfare triangle to ana-

lyse NBSsô governance and business models, three further analysis approaches are used to iden-

tify NBSsô financing structures and strategies. Each of these three additional approaches uses 

information from appropriate building blocks of the NB S BMC template to position the pilots. 

First, the building blocks ñrevenue streamsò and ñcost reductionò are analysed to position the 

NBS cases with regard to financial benefits. The 23 NBS cases are ordered on a coordinate 
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system. The x-axis defines the revenue streams from ñnoò to ñhighò and the y-axis defines the 

cost reduction from ñnoò to ñdirectò (Section 3.3). Second, the two building blocks ñrevenue 

streamsò and ñcost reductionò of the NB S BMC template facilitate statements on the degree of 

profit orientation. Each examined NBS implementation is ordered between the ñnoò and 

ñstrongò degrees of profit orientation (Section 3.4). Third, positioning the examined NBS cases 

between the two target groups ñcustomersò and ñbeneficiariesò shows the value orientation and 

target group priorities of the implemented NBSs. The relevant building blocks of the NB S 

BMC for this approach are positioned to the right side of the NB S BMC template. Customers 

pay for the offered values, especially goods and services, resulting in revenue streams. Benefi-

ciaries gain value from the NBSs without paying directly for it. Beneficiaries demand other 

financial remuneration measures (financing), such as public funds or grants. The NBS cases are 

positioned on a coordinate system. The x-axis defines the customers from ñnoò to ñmanyò and 

the y-axis the beneficiaries from ñnoò to ñmanyò (Section 3.5). These three analysis approaches 

in addition to Pestoffôs welfare triangle allow us to detect certain patterns and cluster-like NBS 

groups with similar results for the criteria analysed without standardising the different NBS 

types. 

 

3. Results 

In this results section, first, the individual NBS implementations are positioned between the 

state, market, and community according to their organisational governance (Section 3.1). Sec-

ond, the three business model clusters of public provision, diversified, and sales are analysed 

(Section 3.2). Third, the examined NBS implementations are clustered according to their finan-

cial benefits (Section 3.3), and fourth, they are ordered based on their degree of profit orienta-

tion (Section 3.4). Finally, the examined NBS implementations are clustered according to their 

main target group orientation: customers and beneficiaries (Section 3.5). 

 

3.1 NBS between the State, Market, and Community 

Based on Pestoffôs welfare triangle (Pestoff, 1992), the examined NBS implementations are 

positioned based on their organisational governance between the state (top), market (bottom 

right), and community (bottom left). The positioning of each NBS case in the triangle is based 

on the information of the ñgovernanceò building block of its corresponding NB S BMC tem-

plate. Additionally, the triangle approach enables to visualise the transitions between formal 
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and informal and non-profit and for profit as well as public and private activities. In addition to 

providing additional information on the 23 NBS case studies, these three supplementary param-

eters enable the precise positioning of individual NBSs (Figure 10). Three beige-coloured dash-

lined sectors are marked within the triangle: (1) public provision (top), (2) social enterprises 

(centrally positioned third sector), and (3) private business (bottom right). Most NBS pilots are 

positioned within the public or third-sector domains (Figure 10). The public provision sector 

within the formal and non-profit area is dominating. However, three NBS pilots are aiming for 

profit (2, 11, and 12). Additionally, a few more pilots (4, 10, and 15) straddle the edge between 

for profit and non-profit, including publicïprivate partnership (PPP) models. 

Before detailing the three business model clusters, the positions of the NBS cases in Pestoffôs 

welfare triangle are presented according to the eight NBS types. The NBS implementation ñLei-

sure use and energy productionò, coloured red, is managed internally by the City of Dortmund 

(public provision) without external commitments (Figure 10). The brown-coloured ñnew soilò 

NBS case from Turin is carried out by a private business for profit. Thus, it is situated in the 

bottom right corner of Pestoffôs welfare triangle. Some of the seven NBS implementations 

ñCommunity-based urban farms and gardensò, coloured green, are introduced here for exem-

plifying its diversity: NBS 3 is a community-led food production project (permaculture orchard) 

in Dortmund; a church, a civil society, and an NGO are collaborating. Orti Generali (NBS 4) is 

a diversified social enterprise running a rent-a-garden concept and a kiosk; courses and educa-

tion services create further significant income streams. The community-led pollinator-friendly 

garden boxes are run by a thirdрsector collaboration (NBS 5). NBS 9 (Ningbo) belongs to the 

public sector and is not aiming for income but provides public goods instead. The ñAquaponicsò 

cases are coloured blue and positioned in the right ñfor profitò part of Pestoffôs welfare triangle 

(Figure 10). In Dortmundôs NBS 10, a local NGO is working together with a public university 

to increase the technology readiness level of aquaponics on post-industrial sites and for estab-

lishing viable business models, e.g., a rental concept. NBS 11 has an explicit market and busi-

ness focus on seeking profit. It is run by a private company. The company behind the mini urban 

farm (NBS 12), which is merging aquaponics with green walls and roofs, aims to sell produce 

but also systems. The three NBS cases of the type ñCapillary GI on walls and roofsò are col-

oured black. NBS 13 focuses primarily on public provision activities. The outdoor green wall 

is realised by a social cooperative in cooperation with the city (NBS 14). The green roof NBS 

provides ecosystem services (NBS 15). ñAccess to post-industrial sites and renatured river cor-
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ridorsò NBS implementations are coloured grey and the ñProtocols and procedures for environ-

mental compensationò are coloured violet. NBS 22 and 23, coloured orange, belong to the type 

ñPollinator biodiversityò (Figure 10). For the successful implementation of NBS 22 (pollinator 

biodiversity), a new citizen association was founded. The butterfly gardens are managed by an 

association together with the city and the University of Turin (NBS 23). 

 

Figure 10: Positions of examined NBS implementations within Pestoffôs welfare triangle; numbers in 

circles represent the NBS implementation interviews 

 

3.2 NBS Business Model Clusters 

By using Pestoffôs welfare triangle, it is possible to cluster types of business models. The main 

business model clusters are public provision (blue), sales (green), and diversified (red), which 

can be further detailed. This includes publicïprivate partnership or sponsorship/donation mod-

els bridging public and private as well as diversified approaches relying on services or rental 

concepts (Figure 11). The following sub-chapters briefly present the NBS business model clus-

ters, starting with public provision. 

 

3.2.1 Cluster Public Provision 

The public provision NBS business model clusterôs sub-types are further detailed in the follow-

ing sections: 
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City-Internal Public Provision 

NBS implementations belonging to the city-internal public provision cluster are the sport exer-

cise park in Dortmund (NBS 1) and Ningboôs urban lake planting (NBS 9), as well as the mod-

ernisation of an existing urban garden (NBS 7) and urban planning guidelines (NBS 20) in 

Zagreb (Figure 11). Since only the cities are named under the business modelôs building block 

governance, they can be seen as common top-down approaches. However, varying degrees of 

co-design and community participation are realised. 

 

Figure 11: NBS business model clusters 

 

The sport exercise park in Dortmund (NBS 1) aims to serve as a magnet and anchor point for 

local people of all ages. While the implementation originates from proGIreg funds, the munic-

ipalityôs green space department assures continuous maintenance after the project. 

Ningboôs planting along the shoreline of the urban Moon Lake, which intends to improve the 

water quality, can be seen as a showcase supporting replication and up-scaling in other lake 

contexts (NBS 9). The water purifying and environmental upgrade of the lake targets improved 

environmental conditions, as well as local residentsô options of recreation and tourism purposes 

around the lake. The planting is financially covered by state funds in the form of inter-govern-

mental cooperation. However, further positive local economic effects are anticipated in the form 

of increased expenses in businesses around the lake (e.g., caf®s, small shops). Increasing rents 
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might develop in the neighbourhood of the Moon Lake. The costs for the five kilometresô shore-

line planting covered by state money are first, the investment costs and, second, the running 

costs calculated at five to ten per cent of the investment costs per year. The planting was carried 

out by local companies and supported by the University of Ningbo mainly for the planning and 

monitoring. 

The modernisation of an existing urban garden in Zagrebôs suburb of Sesvete allows better 

access to water for the gardeners along with a water quality upgrade (NBS 7). The city operates 

14 gardens of this kind throughout the city. Following certain selection criteria, local residents 

receive two-year contracts for garden plots of 50 mĮ free of charge. The gardens are on city-

owned land, allowing food self-supply and saving significant food purchase costs. Thus, selec-

tion criteria include income, where low-income groups are prioritised. The gardens are main-

tained by a city subcontractor for landscaping, while the water purification system is imple-

mented by an external company. All gardens have waiting lists, demonstrating high interest in 

and demand for urban and community gardening. Some plots are rented by local community 

groups and NGOs.  

Another type of NBS carried out internally by the City of Zagreb is the development of guide-

lines for urban planning (NBS 20). This NBS goes beyond immediate physical implementation, 

but promotes a strategic paradigm shift towards a regulatory framework for urban planning. 

This shift fosters the transition from grey to green and from internal governance to co-design 

and participatory processes together with local stakeholders. The beneficiaries are threefold: 

the local government and politicians within the City of Zagreb, but also beyond when the guide-

lines developed for Zagreb will be replicated in other cities and regions. Additionally, it fosters 

citizen empowerment in co-designed planning processes leading towards a greener, more in-

clusive and trustful city. Initially, the guidelines did not aim to create direct financial revenues 

but might turn out to be a saleable service in the future. The City of Zagreb receives consultancy 

from two faculties of the University of Zagreb and the so-called ñRenewal Program Teamò 

consisting of City and University staff. 

 

City-Led Public Provision 

A set of NBS implementations is led by cities in cooperation with other public or private part-

ners. Two examples of public cooperation are an indoor green wall in a Turin school for place-

based learning (NBS 13) and the newly established inclusive therapeutic garden in Zagreb 



IV Clustering Business Models of Heterogeneous Nature-Based Solutions Implementing Innovative 

Governance and Financing Concepts 

ΝΜΦ 
 

(NBS 6) (Figure 11). Since for both NBSs three public entities collaborate, they can be labelled 

ñpublic3 NBSsò. 

In Turin, the city works together with the school and the university Politecnico di Torino. The 

academic partner led the co-design and co-creation for place-based learning (green lab), as well 

as research on the abatement of indoor contamination by green wall solutions (NBS 13). Fur-

thermore, it is intentionally designed to be replicable, which leads to a wide range of benefi-

ciaries (school pupils, families, teachers, school administration, scientists, other schools, and 

public institutions). The City of Turin also ensures longer-term maintenance to pay for a pro-

fessional gardener after proGIreg. 

The second ñpublic3 NBSò is the therapeutic garden in Zagreb (NBS 6) (Figure 11). Led by the 

City of Zagreb in cooperation with public day-care centres and the cityôs landscape holding, 

inclusive therapy is offered in the garden for children and adults with and without physical 

and/or mental disabilities. The day-care centres focus on inclusive therapy measures as well as 

dissemination activities, mainly via social media. The City of Zagreb carried out the co-design 

phase, released a tender for the design, and commissioned the construction. The proGIreg fund-

ing was supplemented with additional funding by the City of Zagreb. The therapeutic garden 

serves as a good practice showcase in the wider surroundings, encouraging replication for the 

valuable therapy and inclusion offered by suitable garden settings. 

Strategic tools to improve public green areas build the core value of NBS 19 in Turin (Figure 

11). In addition to the theoretical framework, this NBS relies on a donation and sponsorship 

model for physical nature upgrade implementations. Private companies are the main donators, 

but individuals and small communities also contribute small financial shares to the model, al-

lowing the project to, for instance, plant trees in an urban environment. This NBS calls for a 

paradigm shift by bringing in private actors for social responsibility actions. The recognition of 

public green areas as ñurban commonsò builds the basis. To ensure the improvement of public 

green areas, software was bought with proGIreg money allowing high-quality mapping and 

spatial analyses and monitoring of green areas.  

Some NBS implementations within the proGIreg project are realised by cities with the third 

sector (associations, NGOs) and active communities; namely the ecosystem path in Turin (NBS 

17) and Zagrebôs community meeting place ñinfo pointò (NBS 8) (Figure 11). Key for the Turin 

ñecosystem pathò is the cooperation of the City of Turin with the charity association Fondazione 

Mirafiori and the University of Turin. The wider population living nearby directly benefits from 

the 800 m path. Connectivity and the quality of stay, but also pollinator-friendly islands and 
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step stones, are building elements of the ecosystem path resulting in an open, welcoming envi-

ronment for people and wildlife, especially pollinators. While the City of Turin led the imple-

mentation, Fondazione Mirafiori ensured continuous citizen involvement, also by bringing in 

further associations. Additionally, a modular implementation allows replicability in Turin and 

beyond, demonstrating its pilot character. 

The City of Zagreb developed a meeting placeðthe so-called info point (NBS 8)ðtogether 

with the NGO ZIPS (Figure 11). It acts as a hub for the other NBS implementations and their 

communication and dissemination activities. Furthermore, it supports community building. In-

dividuals, but also clubs, i.e., a chess club or a mountaineering group, take advantage of the 

newly created community space for meetings and events. 

 

3.2.2 Diversified Cluster 

Five NBS implementations belong to the third sector of Pestoffôs welfare triangle (Figure 11): 

pollinator-friendly wooden garden boxes (NBS 5), an outdoor green wall at a homeless shelter 

(NBS 14), and a green roof (NBS 15) situated in Turin, as well as the pollinator biodiversity 

implementations in Dortmund and Turin (NBS 22 and 23). Dortmundôs food forest (NBS 3) is 

positioned more towards the community due to the informal cooperation of different stakehold-

ers, while the garden Orti Generali in Turin (NBS 4) and Dortmundôs aquaponics system (NBS 

10) are positioned on the edge between non-profit and for-profit towards the market corner of 

the third sector. Both are run by third-sector actors (social enterprise, local association), though 

aiming for financial self-sufficiency. 

In Dortmund, the non-profit association ñNaturfelder Dortmund e.V.ò was founded to manage 

the implementation of flower meadows in urban environments (NBS 22) (Figure 11). This as-

sociation foundation, in which a wide range of actors participate as members, has a long-term 

perspective beyond the project lifetime. The core values are citizen involvement, education, and 

raising awareness, but also to contribute to a mind-set change in public administration on how 

to maintain public green areas. Overall, it can be highlighted that the implementation of flower 

meadows is a rather cheap and easy way to implement NBSs as long as landowners are willing 

to offer their land for these activities. 

In Turin, NBS 23 is implemented in collaboration with several involved entities from research 

organisations, social associations, health institutions, and the City of Turin (Figure 11). The 

butterfly gardens are run as a citizen science project including social, inclusive, and further 
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educational activities for a wider group of people (kids, teachers, refugees, social housing resi-

dents, Alzheimerôs patients, elderly people). While the financing is currently coming from pro-

GIreg only, the responsible group is aiming for a partly self-sustaining business model in the 

future. To reach this, they intend to charge a price for educational or social activities, such as 

planting or the construction of butterfly gardens in wooden raised-bed garden boxes. Overall, 

the costs for implementation are also rather low in relation to other more technical NBSs. Key 

is the close collaboration of skilled personnel and experts from social and environmental back-

grounds. 

The wooden garden boxes NBS pilot (NBS 5) aims to revitalise abandoned or underused urban 

areas in a green and inclusive manner; 16 boxes are used to allow food production in raised-

bed gardens independently from the ground soil conditions. While food, especially basil and 

rocket, is cultivated in 4 of the 16 boxes, the remaining boxes support nearby honey production. 

For realising this ñurban commonò, the local NGO coordinates activities, while partners be-

longing to the ñPact of Collaborationò are realising, implementing, and operating the wooden 

garden boxesô activities. The pact is comprised of a multi- and transdisciplinary team. Benefi-

ciaries are a social restaurant receiving food produce (basil, rocket) for pizza, but also the in-

habitants living nearby, especially elderly people and young families. Additionally, some goods 

(honey) and services (rent for kidsô parties, donations for outdoor gym activities) are sold. These 

already existing smaller revenue streams are intended to be increased in line with the expiring 

proGIreg financing. 

Another implementation is the extensive green roof solution on top of an abandoned public 

building (NBS 15) (Figure 11). Like the wooden garden boxes of NBS 5 in the same location, 

an NGO coordinates the extensive green roof implementation and maintenance. Together with 

the City of Turin, an association of beekeepers, and the University of Turin, they planned and 

implemented a 140 m2 low-tech green roof, which aims to attract pollinators, but also to with-

hold water in case of heavy rainfall. The maintenance of the green roof solution is carried out 

by the association of beekeepers once a year, highlighting the extensive character of the NBS. 

Although it is considered a rather small intervention, the costs are quite high. 

Dortmundôs food forest (NBS 3) is positioned the furthest towards the informal community 

sector (Figure 11). The food forest is implemented by a rather loose coalition. It is located on 

the property of a church and with their approval and supervision. The church is strongly com-

mitted to the project goals and works closely together with the community (NGO) and educa-

tion (university). During the co-design phase, the team was able to gather a group of interested 
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local people taking care of the garden. These interested active people come from different back-

grounds and institutions, especially church members, scoutsô members, locals living in the vi-

cinity, and members of the NGO. The team implemented a self-sustaining food forest following 

permaculture principles. Before implementation, the area was barely used, without taking ad-

vantage of the siteôs potential for quality of stay and urban wildlife habitats. The food forest 

planting allows a transition from unproductive to productive urban greenery, aiming to harvest 

a variety of food along with improved biodiversity. Additionally, social values can be provided 

via the food forest, including education and knowledge creation, but also social interactions and 

community-building as well as a sense of belonging, responsibility, and ownership. The food 

forest does not primarily look for customers paying for goods or services. However, certain 

revenue streams might be established with the projectôs end. Children learning in the newly 

established food forest are benefiting from the NBS pilot. It is used as a green, outdoor class-

room. The increased biodiversity location is also used by a beekeeper placing beehives at the 

fringe of the food forest. This rather cheap NBS benefits from the early engagement of experts 

on permaculture principles and self-sustaining urban gardening concepts. 

Two NBSs of the third sector cluster straddle the non-profit/for-profit divide (Figure 11). These 

are the urban garden Orti Generali in Turin (NBS 4) and Dortmundôs aquaponics system (NBS 

10). Orti Generali benefits a large group of people with different values. A social enterprise runs 

an urban farm on the property of the City of Turin. The concession for three hectares allows 

urban farming activities for several target groups. Local citizens (>1200) and disadvantaged 

people benefit from education and dissemination activities, initiating community building and 

social inclusion. In addition to these main beneficiaries, they rent 160 gardening parcels to local 

citizens. The social enterprise offers a standard fee (50 m2 for EUR 25; 75 m2 for EUR 35; and 

100 m2 for EUR 45 per month), as well as reduced rents for people in social difficulties and 

young people aged below 35 years. The yearly revenue for this income pillar accounts for ca. 

EUR 45,000. Sales via the garden kiosk generate even higher revenues. Additional significant 

income streams come from fees for courses and educational activities. However, education for 

the wider public is offered without any charge, while schools, practitioners, and newcomers are 

paying for these activities. About one hectare of the garden is reserved for educational purposes 

including a greenhouse and didactic garden. Furthermore, food trees, chicken, a green-house, 

and an apiary complement the urban farm. In the future, another 2.5 hectares will be added to 

the farm via a new concession. This is line with a long waiting list of people interested in renting 

gardening parcels. The social enterprise aims to be financially self-sufficient on short notice. 

They were very successful in applying for public funds; the proGIreg money can be interpreted 
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as leverage money for further funds and grants. Despite this financial aim (self-sufficiency), 

their food donations for people in economic difficulties validate their strong social mission. 

Dortmundôs aquaponics system (NBS 10) contributes to research and development on aqua-

ponics, especially towards technological innovation, energy optimisation, and business models. 

The planning and implementation team consists of a university, an NGO, and a private business 

specialised in aquaponics (considered a key partner due to their expert role). With the launch of 

vegetable production in so-called deep water culture systems, the team is aiming to obtain cus-

tomers, especially local people and gastronomy. With regard to the vegetables and fish, the 

revenues will be exploited by a renting concept, but also via direct sales of produce. In addition, 

services, such as courses and guided tours, contribute to the siteôs revenue. In order to set up a 

viable business model, the significant planning and implementation costs have to be considered. 

However, the stronger research focus lies on the optimisation during operation, especially via 

energy optimisation. Thus, two identical greenhouses were built for research purposes. Both 

greenhouses are not equipped with any additional heating, but water tanks for heat storage ex-

tend the growing season. Furthermore, no artificial lighting of the vegetables is considered for 

cost-reduction purposes. A longer-term perspective for the two greenhouses and aquaponics is 

the International Garden Exhibition (IGA) 2027, which will take placeðamong other places in 

the Ruhr Metropolitan Areaðin this area. 

 

3.2.3 Sales Cluster 

Three NBS pilots are implemented and run by private businesses with a clear profit orientation 

(Figure 11, bottom right). The two NBSs from Turin are the new soil NBS (NBS 2) and the 

aquaponics system (NBS 11), whereas the mini urban farm merging green walls and roofs with 

indoor aquaponics (NBS 12) in Zagreb builds the third sales-oriented business model. 

Turinôs new soil NBS (NBS 2) upgrades deep excavation soil and material for the development 

of sellable new soil (Figure 11). The company realised a new soil composition especially for 

public green areas. Financially, the new soil NBS is lucrative, since the company is paid for 

taking the deep excavation material. They do not have costs for this one main resource; on the 

contrary, it is even an income for them. The main customers are private landscaping companies 

realising public green areas, both for new green areas and also for upgrading existing public 

green areas. Additionally, private people and households buy small portions of the new soil for 

their private gardens. Different qualities of new soil can be produced: for landfills only, low-
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quality soil is produced, while for parks the quality standards are higher, also resulting in a 

higher price. The quality for food gardens must be the highest, avoiding any harmful effects. 

The aquaponics system ñMitte Gartenò (NBS 11) in Turinôs living lab complements a com-

panyôs larger system (Figure 11). The aquaponics production brings together vegetable produc-

tionðbasil, lettuce, and recently also tomatoesðand fish breeding, in this case carp. The key 

customers are restaurants via direct sale. The basil production is most profitable thus far. Addi-

tionally, ñMitte Gartenò offers visits and courses for rehabilitation centres and schools. Since 

the system in Mirafiori Sud is integrated into an already existing greenhouse, the costs could 

be reduced. A further measure to reduce costs is the combination of vegetables and fish in one 

tank (fish eat the plant roots). It is an important showcase for innovative and new methods of 

growing food in cities and in post-industrial areas. 

In Zagreb, the NBSs on aquaponics and green roofs and walls are merged together in a so-called 

mini urban farm (NBS 12) (Figure 11). The company follows research and development pur-

poses mainly in order to optimise (and customise) their business. It mainly relies on indoor 

farming produce. Additionally, the company developed a small niche market in selling their 

systems to other businesses, for instance innovative peri-urban farmers around Zagreb. They 

aim to extend this market segment further. By merging indoor aquaponics with outdoor green 

walls and roofs, the costs can be reduced, for instance, due to insulation advantages. Addition-

ally, solar panels make the system partly independent from the public grid and volatile energy 

prices. In addition to their customers (business-to-consumers and business-to-business), the 

NBS benefits researchers and projects for research and development. Furthermore, students use 

the NBS implementation for practice-based learning units in the universityôs curricula. 

 

3.3 Financial Benefits 

The positioning of NBS pilots into Pestoffôs welfare triangle between the state, market, and 

community rely on the governance building block of the NB S BMC template. The building 

blocks ñcost reductionò and ñrevenue streamsò allow the clustering of the NBS cases according 

to their financial benefits. Since several implemented NBS cases are not aiming for any profit, 

a significant number create no or only low revenue streams and no or only indirect cost reduc-

tion measures (Figure 12). At the same time, it becomes obvious that the revenue-oriented NBS 

implementations also look for ways and options to reduce costs at different stages of the NBS 

development, planning and co-design, implementation, and maintenance. A range of different 

NBS types and main stakeholder groups exploit cost-reduction measures. Thus, the economic 
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dimension is not only of relevance for the market-oriented private sector, but likewise also for 

the centrally positioned third-sector NBS pilots as well as public entities implementing NBSs.  

 

Figure 12: Financial benefits of the examined NBS implementations 

 

3.4 Degree of Profit Orientation 

The degree of profit orientation allows the structuring of NBSs regarding their economic focus 

(Figure 13). Three NBS pilots in Turin, namely new soil (NBS 2), aquaponics (NBS 11), and 

the urban garden ñOrti Generaliò (NBS 4), show the strongest degree of profit orientation. The 

two businesses running NBS 2 and NBS 11 aim at the economic viability of the NBSs. The 

social enterprise managing ñOrti Generaliò (NBS 4) aims at financial self-sufficiency within 

the next three to four years. Several income streams build a robust foundation but demand suit-

able management and coordination. All NBSs with a certain profit orientation aim for an even 

higher degree of profit orientation in the future. 
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Figure 13: Degree of profit orientation of the examined NBS implementations 

 

However, several NBS implementations are not oriented towards economic viability and profit 

making. These NBSs belong either to the public provision business model cluster (both city-

internal and city-led) or the diversified business model cluster. Examples include the sport ex-

ercise park (NBS 1) and Deusenberg path (NBS 16) in Dortmund, planting activities along the 

Moon Lake in Ningbo (NBS 9), the modernisation of an existing urban garden (NBS 7) and the 

therapeutic garden (NBS 6) in Zagreb, and the outdoor green wall (NBS 14) and extensive 

green roof (NBS 15) in Turin.  

Some NBSs are positioned between no (the very left of Figure 13) and a strong (very right) 

degree of profit orientation. This diverse group includes NBS implementations that start with 

small sales/offers, such as the food forest in Dortmund (NBS 3), but also publicïprivate coali-

tions, such as the donation/sponsorship model in Turin (NBS 19) and the publicïprivate part-

nership approach of NBS 21 in Ningbo. 

 

3.5 Main Target Groups 

The used NB S BMC template intentionally differentiates between the two main target groups, 

namely beneficiaries and customers. Most NBS pilots serve a significant number of beneficiar-

ies (Figure 14). The majority of implemented NBSs are open to the public, without any access 

barriers. Others have limited access, but only oneðthe extensive green roof on an abandoned 

building in Turin (NBS 15)ðprovides no direct access. Its primary objective is achieving en-
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vironmental benefits. Additionally, education and knowledge creation take place in close prox-

imity to the roof without demanding the physical access of beneficiaries. Some NBSs also have 

customers, some even many. Orti Generali is a promising example (NBS 4) of how to combine 

customers with beneficiaries. Local citizens (>1200) and disadvantaged people benefit from 

education and dissemination activities initiating community building and social inclusion. Cus-

tomers are the people or small groups who are renting a gardening parcel, kiosk shoppers, and 

people attending and paying for courses and educational activities. 

It is obvious that outdoor implementations are easier to access, especially when being imple-

mented on land open to the public. Some pilots are designed for unlimited access or use, e.g., 

the sport exercise facilities in a park in Dortmund (NBS 1), an urban park upgraded with new 

soil (NBS 2), green corridors and connectivity (NBS type PI), flower meadows and other pol-

linator-friendly implementations increasing biodiversity (NBS type B), and many of the urban 

farming and gardening implementations of the NBS type UA. Indirectly, the planning guide-

lines (NBS type EC) benefit a large number of people by incorporating the participation of the 

public into planning processes following the idea of co-design. Contrarily, some pilots have no 

or only limited access. This is especially true for building-integrated implementations, like an 

indoor green wall within a school building or an extensive green roof on top of an abandoned 

building. 

 

Figure 14: Main target groups of the examined NBS implementations 
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4. Discussion 

The results section presents the business models of NBSs with a special focus on governance 

and financing characteristics. Twenty-three individual NBS pilots belonging to eight NBS types 

were examined and analysed from different vantage points, namely governance, target groups, 

and financing. In the following, the results are discussed and interpreted in a synthesising man-

ner with regard to the methodology used, the empirical findings, and transferability to support 

replication and upscaling. In terms of methodology, the used NB S BMC template from Stork 

et al. (2023) affirms its wide applicability from profit-oriented NBS enterprises through social 

enterprises to public NBS interventions led by cities or other public entities. This modest but 

holistic tool functions as a valid method to collect and structure data on NBS business models 

for further analysis steps. Pestoffôs welfare triangle serves as a suitable tool to position NBS 

governance structures between the state, market, and community and allows us to cluster the 

NBS cases without standardising the individual NBS type. Therewith, it enables us to compile 

business model clusters consisting of NBS cases with similar governance and financing models. 

Additionally, the emphasis on finances is implemented in the NB S BMC template by four 

distinct building blocks: (1) revenue streams, (2) financing, (3) cost structure, and (4) cost re-

duction. This detailing allows us to draw clear conclusions on the financial components of NBS 

implementations. Furthermore, it allows stakeholders in the field of NBSs to integrate financial 

aspects right from the beginning of the co-design and planning processes, which aim to valorise 

the potential of NBS implementations not only in post-industrial urban areas, but also broader 

applications beyond. 

In terms of the analysesô findings, the clustered pilot case study collection (23 NBS cases) al-

lows different stakeholders with varying objectives, backgrounds, and motivations to select 

NBS business models of their interest. This relates not only to the NBS type itself, e.g., an 

aquaponics system vs. a food forest, but especially also in terms of governance and financing 

models. The collection shows the diversity of NBS implementations regarding the four aspects: 

types, governance models, financing strategies, and target groups, and their various combina-

tions of manifestations. Although this explorative study used the data of 23 NBS cases, these 

findings already show that the governance and financing models tend to be type-independent. 

The division into two main target groups addressed by NBS implementations raises the need 

for further research. Within this respective sample, this classification tends to be type-depend-

ent. 
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Several transferable solutions to overcome governance and financing challenges can be derived 

from the clustered pilot case study collection. NBSsô governance models are very adaptable to 

the individual NBS cases, are type-independent, and can include a large diversity of involved 

stakeholders in order to contribute their functions in the NBS implementation. This is in line 

with UNaLabôs study. They were able to conclude that NBSsô business models are context-

dependent and therefore should be individually tailored. Recommendable financing strategies 

are donation and sponsorship models (e.g., NBS 19), collaborations with research (e.g., NBS 

19), the remuneration of beneficiaries through public partners, recurring revenue streams such 

as renting (e.g., NBS 4, 10), and sales as one-off payments for goods (e.g., NBS 11 and 12). For 

financial benefits, both revenue streams and cost-reduction measures play a pivotal role. In 

order to generate long-term sustainability, cost-reduction measures are necessary for all NBS 

implementations independent from their revenue streams. To reduce costs, the use of already 

existing sources for resources is recommended, e.g., NBS 13 saves energy through locating the 

green wall under a roof window so that no additional artificial lighting is required. Another 

example is the new soil NBS 2, which is using the soil from deep excavation sitesðoften con-

sidered as wasteðas a key resource of their distinctive business model. The responsible com-

pany is even paid for turning this ñwasteò into a key resource and success factor. Although none 

of the examined NBS cases have achieved self-sufficiency thus far, some NBS cases (2, 11, 4) 

aim for it. These three cases are all positioned in the sales cluster at the bottom right of Pestoffôs 

welfare triangle. Combining different NBS types is a recommendable way to generate multiple 

synergies (e.g., NBS 12). However, this can raise governance complexity and the need for so-

phisticated NBS management. This is one example for the dependence of the governance model 

on the financing strategy, which was also one main conclusion from Egusquiza et al. (2021). 

Regarding declining public budgets, alternative approaches for compensating this lack of fi-

nance are required for some NBSs of the public and diversified business model clusters. The 

results show that it therefore could be suitable to integrate entrepreneurial thinking from early 

on in the implementation process of NBSs. Entrepreneurial thinking goes beyond exploiting 

promising revenue streams, also utilising financing strategies and measures to reduce costs, 

especially in the maintenance and evolution phase of NBS implementations. The cooperation 

of various stakeholder groups is deemed a suitable and sustainable way towards the main-

streaming of NBS implementations. Through combining public, private, and third-sector stake-

holders, new, synergetic alliances can be developed in order to create more flexible and inno-

vative milieus, sustainable long-term perspectives, and reduced dependencies upon temporary 
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public financing. This is in line with the conclusions of Mayor et al. (2021), who recommend 

facilitating the engagement of public, private, and community stakeholders.  

Concerning land-use management, the analysed NBS cases show diverse solutions for revital-

ising and renewing post-industrial sites in deprived neighbourhoods into nature-driven and fu-

ture-oriented land uses. They cover soilless production systems (in this project especially aq-

uaponics) and an upgrade of a former landfill site (NBS 1), but also the shift from unproductive 

to productive green infrastructures such as urban gardens and farms. Additionally, the urban 

planning guidelines of NBS Type 7 emphasise the need for serious participatory processes and 

co-design activities, as well as the transition to a green paradigm in urban planning. 

As limitations of this study, (1) the number of examined NBS cases, (2) the connection of all 

cases to the proGIreg project, and (3) the soft scaling used when analysing the data have to be 

mentioned. Therefore, there is a further need to examine additional NBS cases from outside the 

proGIreg project and to develop fixed quantitative criteria for the clustering, also by using the 

findings from this empirical explorative work. Finally, this studyôs reliance on the NB S BMC 

framework might leave other relevant aspects aside, despite being comprehensive with regard 

to the overall business model layout. However, it may also constrain the exploration of emer-

gent themes not encapsulated within the structure of the business model canvas adapted to 

NBSs. 

 

5. Conclusions 

This explorative study aimed first to test the applicability of the proposed NB S BMC template 

from Stork et al. (2023) and, second, to provide a clustered NBS business model pilot case study 

collection, which enabled the derivation of transferable solutions for overcoming the typical 

NBS implementation challenges: governance and financing. Methodically, this was achieved 

by using the NB S BMC template from Stork et al. (2023) for guided interviews. In total, 23 

NBS implementations were examined in proGIregôs four Front Runner Cities. The collected 

data were analysed using specific building blocks of the NB S BMC template. Pestoffôs welfare 

triangle (Pestoff, 1992) enables the clustering of the NBS interventions into business model 

clusters. 

The main business model clusters are public provision, sales, and diversified, which can be 

further detailed. This includes publicïprivate partnerships or sponsorship/donation models 

bridging public and private spheres, as well as diversified approaches relying on services or 
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rental concepts. NBSsô governance models are very adaptable to the individual NBS cases, are 

type-independent, and can include a large diversity of involved stakeholders in order to their 

functions in the NBS implementation. The used NB S BMC template affirms its wide applica-

bility and functions as a valid and holistic method to collect and structure data on NBS business 

models.  

The clustered pilot case study collection (23 NBS cases) allows different stakeholders with 

varying objectives, backgrounds, and motivations to select NBS business models of their inter-

est. It offers broad usability by covering diverse NBS implementations in terms of four aspects, 

namely type, governance model, financing strategy, and target group, as well as various com-

binations of manifestations of these four aspects. Therewith, the practical implications of the 

pilot case study collection are that it delivers transferable solutions for NBSsô implementation 

challenges, which offer a broad applicability for already implemented and planned NBSs. 

Therefore, individual, innovative pilot solutions receive broader recognition and a higher adop-

tion rate. Although this clustered pilot case study collection and the derived solutions for over-

coming governance and financing challenges of NBS implementations focus explicitly on 

NBSs, the recommendations can also be applied to innovative approaches beyond the NBS 

domain, e.g., innovative urban planning strategies. Accompanying the contribution of this study 

to supporting the broader implementations of NBSs, the analysed NBS pilots show diverse so-

lutions for revitalising and renewing post-industrial sites in deprived neighbourhoods into na-

ture-driven and future-oriented land uses. 
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Figure 15: Sport devices urban park 
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Figure 16: New soil 

 

 

Figure 17: Food forest 
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Figure 18: Urban farm 

 

 

Figure 19: Raised-bed gardens 
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Figure 20: Therapeutic garden 

 

 

Figure 21: Modernization of existing garden 
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Figure 22: Info point 

 

 

Figure 23: Urban lake planting 
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Figure 24: Aquaponics Dortmund 

 

 

Figure 25: Aquaponics Turin 
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Figure 26: Aquaponics plus green wall and roof 

 

 

Figure 27: Indoor green wall 
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Figure 28: Outdoor green wall 

 

 

Figure 29: Green roof 
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Figure 30: Path for landfill access 

 

 

Figure 31: Ecosystem path 
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Figure 32: Green corridor 

 

 

Figure 33: Strategic tools 

 








