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Tear it up, tear it up 

We need the change, we need the change 

(Jerry’s Kids, 1983) 
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Abstract 
This dissertation addresses the environmental assessment of urban sharing within the 

framework of the circular economy. In response to severe environmental degradation and 

the growing urgency for sustainable consumption and production patterns, this work pro-

poses an innovative approach for environmental assessments, combining life cycle assess-

ment (LCA) with theories of social practice. Urban sharing is utilized as a case for reducing 

resource demand while fostering societal well-being. 

Urban sharing is conceptualized here as a social innovation embedded in urban environ-

ments, with the potential to reshape material flows and societal relationships. Unlike the 

more commercially driven sharing economy, urban sharing prioritizes community engage-

ment, sustainability, and sufficiency by encouraging social practices that reduce the need for 

new goods and services. The dissertation argues that, when properly approached, urban 

sharing could contribute to the transition from a linear to a circular economy. 

The methodological foundation of this work is built on the integration of social practice the-

ory into LCA, allowing for a more nuanced and comprehensive assessment of how consump-

tion patterns drive environmental impacts. Social practices—routine actions like mobility, 

food consumption, or community activities—are treated as bundles of meanings, compe-

tences, and materials that organize everyday life. By assessing these practices, the research 

introduces a new LCA framework capable of capturing the environmental potential of trans-

formative social phenomena like urban sharing. 

The dissertation is structured around three key publications that develop and test this new 

framework. The first provides a theoretical discussion of LCA’s limitations in addressing 

transformative change and proposes the social practice-based LCA as an alternative. The 

second explores how urban sharing is embedded in daily life, using empirical research to 

reveal the social and material contexts in which these practices operate. The third quantifies 

the environmental impacts of urban sharing activities, applying the newly developed frame-

work to assess their potential for environmental sustainability. 

The findings suggest that urban sharing holds significant environmental potential, particu-

larly in reducing material consumption and fostering sustainable lifestyles. However, the re-

search also highlights the importance of embedding environmental assessments in their so-

cial contexts to accurately reflect the complexities of human action and societal change. This 

approach can better inform decision-makers about the pathways toward more sustainable 

consumption systems. 
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The dissertation concludes that integrating social practice theory with LCA provides a robust 

methodological framework for assessing sustainability interventions. By focusing on the 

practices that drive consumption and environmental impacts, this research offers new in-

sights into how transformative change can be supported and accelerated in the pursuit of a 

circular economy. 
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Zusammenfassung 
Diese Dissertation befasst sich mit der Umweltbewertung des ‚Urban Sharing‘ als eine Stra-

tegie für eine Kreislaufwirtschaft. Als Reaktion auf die schwerwiegende Umweltzerstörung 

und die wachsende Dringlichkeit nachhaltiger Konsum- und Produktionsmuster wird in die-

ser Arbeit ein innovativer Ansatz für Umweltbewertungen vorgeschlagen, der Ökobilanzen 

mit Theorien sozialen Praktik verbindet. Urban Sharing dient als anschauliches Beispiel für 

die Verringerung des Ressourcenbedarfs bei gleichzeitiger Förderung des gesellschaftlichen 

Wohlergehens. 

Urban Sharing wird hier als eine in das städtische Umfeld eingebettete soziale Innovation 

verstanden, die das Potenzial hat, Materialflüsse und gesellschaftliche Beziehungen neu zu 

gestalten. Im Gegensatz zur eher kommerziell ausgerichteten Sharing Economy legt urban 

Sharing den Schwerpunkt auf gemeinschaftliches Engagement, Nachhaltigkeit und Suffizi-

enz, indem es soziale Praktiken fördert, die den Bedarf an neuen Gütern und Dienstleistun-

gen reduzieren. In der Dissertation wird argumentiert, dass Urban Sharing zum Übergang 

von einer linearen Wirtschaft zu einer Kreislaufwirtschaft beitragen kann. 

Die methodologische Grundlage dieser Arbeit beruht auf der Integration der Theorie sozialer 

Praktiken in die Ökobilanz, was eine differenziertere und umfassendere Bewertung der Aus-

wirkungen von Konsummustern auf die Umwelt ermöglicht. Soziale Praktiken - routinemä-

ßige Handlungen wie Mobilität, Lebensmittelkonsum oder Gemeinschaftsaktivitäten - wer-

den als Bündel von Bedeutungen, Kompetenzen und Materialitäten behandelt, die das täg-

liche Leben organisieren. Durch die Bewertung dieser Praktiken führt die Forschung einen 

neuen Rahmen für Ökobilanzen ein, der das Umweltpotenzial von transformativen sozialen 

Phänomenen wie Urban Sharing erfassen kann. 

Die Dissertation gliedert sich nach drei Schlüsselpublikationen, die diesen neuen Ansatz der 

Ökobilanz entwickeln und testen. Die erste bietet eine theoretische Diskussion über die 

Grenzen der Ökobilanzierung bei der Bewertung transformativen Wandels und schlägt die 

auf der sozialen Praktik basierende Ökobilanz als Alternative vor. In der zweiten Publikation 

wird untersucht, wie Urbanes Sharing in das tägliche Leben eingebettet ist, wobei empiri-

sche Forschung eingesetzt wird, um die sozialen und materiellen Kontexte aufzuzeigen, in 

denen diese Praktiken funktionieren. Der dritte Teil quantifiziert die Umweltauswirkungen 

von Urban Sharing und wendet den neu entwickelten Rahmen an, um deren Nachhaltig-

keitspotenzial zu bewerten. 

Die Ergebnisse deuten darauf hin, dass Urban Sharing ein erhebliches Umweltpotenzial 

birgt, insbesondere im Hinblick auf die Reduzierung des Materialverbrauchs und die Förde-
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rung nachhaltiger Lebensstile. Die Forschung zeigt jedoch auch, wie wichtig es ist, Umwelt-

bewertungen in ihren sozialen Kontext einzubetten, um die Komplexität menschlichen Han-

delns und gesellschaftlichen Wandels genau widerzuspiegeln. Dieser Ansatz kann Entschei-

dungsträger*innen besser über die Wege zu nachhaltigeren Konsumsystemen informieren. 

Die Dissertation kommt zu dem Schluss, dass die Integration der Theorien sozialer Prakti-

ken in die Ökobilanzierung ein robustes methodisches Instrument zur Bewertung von Nach-

haltigkeitsmaßnahmen darstellt. Durch die Fokussierung auf die Praktiken, die den Konsum 

und die Umweltauswirkungen bestimmen, bietet diese Forschung neue Einblicke in die Art 

und Weise, wie transformative Veränderungen im Streben nach einer kreislauffähigen Ge-

sellschaft unterstützt und beschleunigt werden können. 
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1 Introduction 

In an era characterized by escalating environmental degradation and the quest for trans-

formative change, the concept of the circular economy has emerged as a pivotal framework 

and research field (Calisto Friant et al., 2020; Droege et al., 2023; Kirchherr et al., 2023). 

This paradigm shift challenges conventional linear production and consumption patterns by 

promoting resource efficiency, waste reduction, and the continual cycling of material flows. 

While political aspirations to achieve circularity sound very promising in regard to deep 

transformational change in how we make use of materials (European Commission, 2020), 

there is an uprising criticism, as actual policies are way less ambitious and instead focus on 

end-of-life waste management (Calisto Friant et al., 2021; Welch et al., 2017). This is at odds 

with several attempts to order circularity strategies by their environmental potential, which 

conclude that strategies that focus on the transformation in our consumption system, like 

refuse, rethink and reduce, are most favourable (Potting et al., 2017; Reike et al., 2018; 

Zhang et al., 2022). This dates back to old waste hierarchies, that state that prevention is the 

best way to handle waste (Zhang et al., 2022). 

In order to enrich the discourse and realign the focus from incremental technological change 

and end-of-life management towards transforming our production and consumption sys-

tem, a broader perspective of the circular economy transcends the boundaries of material 

flows alone. It encompasses a profound reimagining of societal values, relationships, and 

behaviours, with circularity at its core. The proponents of the circular society claim that a 

transition to circularity is foremost a societal endeavour that is accompanied by deep cultural 

transformations (Calisto Friant, 2022; Calisto Friant et al., 2023; Jaeger-Erben et al., 2021). 

A circular society understands, that a fair and sustainable society does not only depend on 

circling natural resources, but also on circling economic capital (e.g. wealth distribution), 

political power (e.g. civil participation), knowledge (e.g. access to innovations) and care (e.g. 

love and affection) (Calisto Friant et al., 2023). Fundamentally, concepts of the circular so-

ciety provide a clear analysis of the contextualisation or embeddedness of material flows in 

society and explain that one cannot fix one cycle, e.g. the resource cycle, while neglecting the 

others. “Excessive accumulation, unsustainable exploitation, lack of effective recovery, lack 

of sufficient redistribution, or simply neglect can thereby lead to crucial unsustainability 

problems and even a collapse of planetary functions and societal structures” (Calisto Friant 

et al., 2023). For academia, political bodies, economic enterprises and civil society, this 

means that in the pursuit of solutions to establish sustainable circularity, the embeddedness 

of material cycles in nature and society needs to be recognised, considered in innovation 

processes and analysed in research projects. 
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Taking the intertwined and interdependent cycles seriously, means among other things to 

rethink case studies and interventions, interdisciplinary necessities, and methodologies. For 

example, for environmental assessments of circular interventions, questions of appropriate 

system boundaries, units of analysis and interpretation arise (Niero, 2023; Niero et al., 

2021). In order to address the issues, this thesis delves into the uncharted territory of urban 

sharing as a potential example of a circular society and develops solutions to quantify the 

environmental potential. In contrast to the much debated sharing economy (Agarwal and 

Steinmetz, 2019), urban sharing is understood as a primarily social innovation in which ur-

ban space redistributed and urban life reshaped to establish a paradigm of sharing, partici-

pation and care in everyday life, addressing material, political, knowledge, wealth, care and 

ecosystem cycles (Augenstein et al., 2020). In this work, urban sharing will be illuminated 

from two sides in an interdisciplinary manner applying a mixed method approach: qualita-

tive social sciences shall help understanding the phenomenon of urban sharing as a societal 

paradigm and identify how the material cycles are embedded in daily life, while quantitative 

environmental assessments will answer if there is sufficient environmental potential in ur-

ban sharing to further promote it. In doing so, the hypothesis will be tested, that quantitative 

environmental assessments need to be deeply contextualised in order to provide decision 

making support for transformative change. Therefore, a brief introduction into sharing con-

ceptualisations in the academic discourse and an overview on the possibilities of utilizing life 

cycle assessment approaches to conduct environmental assessments of transformational 

change will be provided next. 

1.1 Sharing economy and urban sharing 
Sharing is one of those fundamental human activities, that can be found across all cultures 

and throughout history. It appears in various forms, sharing of tools between professionals 

or neighbours (Govindan et al., 2020), sharing of knowledge, like from one generation to 

another by Yucatec midwives or of personal experience in groups of anonymous alcoholics 

(Lave and Wenger, 1991), sharing things, money and shelter for people in need (Hellmann 

et al., 2021), but also sharing as a more (cost) efficient way to organise life in a modern plat-

form capitalist society (Bienge et al., 2019; Fernando et al., 2023; Meshulam et al., 2023; 

Sun et al., 2023). The word ‘sharing’ itself means and meant different things, from dividing 

and distribution, as in cutting meat in half and give one part to someone else (from the old 

English ‘scearu’), to a communicative action as in sharing inner thoughts (John, 2017). Shar-

ing can also mean very mundane things, like file sharing or sharing the screen in an online 

video call.  

In sustainability research, sharing became relevant with the rise of digital sharing platforms 

that appeared under the umbrella term sharing economy in the 2010s. The hypothesis here 
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is, that intensifying the usage or extending the lifetime of goods by sharing them, the overall 

resource use can be reduced. Tools are an example that are often used here, as the actual 

use-time of a hammer or a drilling machine in private households is extremely low compared 

to its lifetime (Harris et al., 2021). Besides environmental concerns, there are very strong 

economic arguments to share. As mobility is generally expensive, ride sharing to increase 

the occupancy rate and car sharing to share the car itself became popular, in practice and in 

academia (Nansubuga and Kowalkowski, 2021). Here, sharing often times also refers to 

sharing the costs. 

The big hype was quickly followed by a wider disenchantment in the sustainability depart-

ments (Celata and Stabrowski, 2022; Scholl et al., 2018). The sharing economy promised a 

more sustainable, decelerated and simpler life, but instead just further accelerated the 

growth paradigm (Andreoni, 2020). Strong players with lots of venture capital flooded the 

market in a fight for monopolies and no regard of the waste of resources (Haas, 2017). When 

access over ownership (Belk, 2007) is only used to gain more access to more things, then 

there is not much in it for sustainability. The old Jevon’s Paradox, that in capitalist societies 

more efficient use of resources always leads to an increased demand of such resources, again 

seems to hold true (Jevons, 1865). The positive connotated sharing economy got a new neg-

ative connotated categorization: platform capitalism (Celata and Stabrowski, 2022; Srnicek, 

2017). Here, sharing only aims for an accumulation of capital, instead of reduced consump-

tion of resources. Non-profit sharing, also considered ‘true sharing’ by Belk (2014), was re-

placed by for-profit sharing, or ‘pseudo-sharing’, leading to market growth and hence, in-

creased environmental pressure (Frenken and Schor, 2017). There are also signs that plat-

form based for-profit sharing has negative impacts on social cohesion, as the economization 

of idle things raises opportunity costs, leading to personal disadvantages of freely lending 

things to family and friends (Frenken and Schor, 2017). 

Meanwhile, quantitative environmental assessments of sharing economy activities, struggle 

to grasp sharing in a comprehensive manner. Bienge et al. (2019) show in their assessment 

of 20 sharing economy activities that there is environmental potential, but also state, that 

any kind of rebound effects, and hence Jevon’s Paradox, were neglected. Do second hand 

clothing markets lead to reduced demand for resources or a faster fashion culture? Simply 

dividing the carbon footprint by two for second hand jeans is not sufficient. The wording of 

environmental potential must be taken seriously here: there is a theoretical potential to save 

resources by sharing cloths, cars etc. but that does not mean, that we actually raise any of 

those potentials by current activities. Piontek et al. (2020) provide more insight into clothing 

rental services by conducting a simplified LCA and concluded that the environmental poten-

tial very much depends on specifics of the business model. Often times rented clothing show 
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higher environmental impacts compared to conventionally owned garments. However, cul-

tural aspects and rebound effects of fashion are not considered. In order to include the hu-

man aspect in sharing, Fernando et al. (2023) provide a dynamic LCA on shared mobility 

including consumer preferences, which however still misses the embeddedness of the ‘con-

sumers’ in social contexts. 

Aware of the problems with the sharing economy, there are many projects and stakeholders, 

that also inherit sharing, but approach the issue differently. Collaboration, community and 

commons are important concepts that are put in the centre in contrast to business models 

and a growth mindset. The general idea is similar to the promise of the sharing economy: 

making sustainable use of underutilized assets (Frenken and Schor, 2017; Mi and Coffman, 

2019). However, this time human relationships, communities, are seen not only as a neces-

sity of sharing or something that can be substituted by digital platforms, but are an end in 

themselves (Celata and Stabrowski, 2022; Richardson, 2015).  

Sharing is here also understood as an invitation for participation, to the co-production of the 

life around sharing. While sharing can generally be based on virtual platforms (Zhu and 

Marjanovic, 2021), here the definition is further narrowed down to an urban environment, 

and more specifically neighbourhoods. As research shows that third places can play vital 

roles in enabling sustainable consumption and increase quality of life in the neighbourhood, 

some emphasis will be put on the analysis of such places (Goosen and Cilliers, 2020; Jeffres 

et al., 2009; Nasehi et al., 2023). Third places describe (semi-)public places where consider-

able amount of time can be spent and that are outside of home and the workplace (Jeffres et 

al., 2009). They can be rather mono-functional like a (community) garden, a library or a pub, 

or multifunctional like community hubs. As a living sharing society needs to be organized 

somehow (Jaeger-Erben et al., 2015), multifunctional community hubs will be part of the 

analysis of an urban sharing society and its environmental potential. For this community-

based sharing, that is not defined by specific activities, but can be considered as a paradigm 

of how to organise material things and life in local societies, the term urban sharing will be 

used. 

The idea of environmentally assessing urban sharing is the hypothesis that urban sharing 

shifts its core desire from blind accumulation of goods to meaningful experiences in life and 

care for society, which resembles a more resonant and sufficiency-oriented society. 

There are many parallels to the discourse on the circular society (Calisto Friant et al., 2023; 

Jaeger-Erben et al., 2021) that also distinguishes itself from the reductionist reality of the 

circular economy by providing a broader conception of circularity, that includes cultural and 

social dimensions. Greene et al. (2023) show in their analysis on the circular economy at 
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home, how intertwined social and material dynamics are and the analysis of such is neces-

sary in order to analyse and establish sustainable circular consumption in everyday life. Both 

ideas, circular society and urban sharing, aim at deeper, more structural transformations 

than its economic conceptualised counterparts, while shifting the focus to questions of good 

life and participation instead of economic growth. Hence, urban sharing can be understood 

as one crucial part of a circular society, with a common goal: reduced resource demand by 

achieving a better life for all. 

In order to have an understanding of whether or not such urban sharing is capable of reduc-

ing resource demand and corresponding environmental impacts, a quantitative environ-

mental impact assessment is necessary. 

1.2 Life Cycle Assessment and transformative change 
Life cycle assessment (LCA) is a method that allows quantitative environmental assessments 

along supply chains. The aim of LCA is to support decision-making based on a comprehen-

sive analysis in order to avoid problem shifting. Problem shifting occurs when environmen-

tal impacts in one part of the supply chain can be reduced by increasing the impact in another 

part of the supply chain. An example of this is the reduction of carbon emissions while driv-

ing an electric car (compared to cars with internal combustion engines), but the emission in 

the production phase of that car increase due to the large batteries (European Environment 

Agency, 2018). What is preferable when buying a new car and wanting to limit the environ-

mental impact? An LCA can help here. The decision support can occur in various areas: 

product comparisons, environmental product design, development of public policies that are 

of environmental relevance, strategic planning in businesses or marketing etc. (ISO, 2006). 

While LCA works relatively well on a product level (goods or services), this perspective has 

its limitations to promote sustainability. As already discussed above, transformative change 

is needed and proclaimed by many stakeholders (Brand and Wissen, 2017; Lorek and Span-

genberg, 2014; Parrique et al., 2019; Schneidewind and Augenstein, 2016). Transformation, 

again, refers to “[l]arge-scale societal change processes” (Hölscher et al., 2018). The under-

lying critique is, that there is no empirical evidence that technology-centred green growth 

approaches, e.g. found in the European Green Deal, actually leads to absolute decoupling of 

environmental impacts from economic growth, or only too slowly (Haberl et al., 2020; Lorek 

and Spangenberg, 2014; Parrique et al., 2019). While transformation ultimately aims at re-

duced resource extraction and emissions, which is generally also the motivation for conduct-

ing LCA, it is not so much the question of very specific products and their supply chains that 

need to be optimised. Instead, whole areas of consumption and production are being ad-

dressed and reshaped (Lorek and Spangenberg, 2014). In such cases, comprehensiveness is 

not achieved by only looking at supply chains, but by analysing how those are embedded in 
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society. Coming back to the electric car example: transformative change means that it is not 

only about petrol vs. electricity, but about how we want to be mobile as a society to meet the 

demands of a sustainable society. This includes for example aspects of built infrastructure 

for various modes of transportation (Jarašūnienė and Česnulaitis, 2023), rethinking urban 

planning paradigms such as the charta of Athens (Stouten, 2012), and digital solutions that 

substitute for mobility, such as teleworking (van Lier et al., 2014; Curtis et al., 2025). 

According the ISO 14040, LCA consists of four main phases: 1) goal and scope definition, 2) 

inventory analysis, 3) impact assessment and 4) interpretation. The goal and scope phase 

includes the formulation of research questions, defining system boundaries and functional 

units. Overall, it should include a clear analysis of the decisions that are being made in the 

context of analysis and which shall be supported by that LCA. However, Zamagni et al. 

(2012) have analysed in their literature review on the current state of LCA, that this goal and 

scope phase is mostly neglected in LCA research as this phase is being considered trivial. The 

broader context and how change can come about is mostly left out. 

In recent years a new trend in LCA research could be observed, where more vivid and rigor-

ous discussions about the comprehension of the phenomenon under investigation are held. 

For further discussions, I want to distinguish between two different kinds of approaches, 

inclusion of higher order effects (including rebound effects) and combination with social 

theories (especially theories of social practice).  

11.2.1 LCA and higher order effects 
Higher order effects describe effects in production and consumption patterns that cannot be 

grasped with supply chain logics and that are sometimes not even part of the supply chains 

under investigation (Hilty and Aebischer, 2015; Pohl et al., 2019). Considering higher order 

effects means, that the LCA practitioners understand that there is some sort of embed-

dedness (economic, social or behavioural) of the product that is being environmentally as-

sessed. Some sorts of higher order effects are then being used in studies on topics that are 

being understood as more transformative, like digitalisation (Pohl, 2022), Sharing Economy 

(Meshulam et al., 2023), transport innovations (Font Vivanco et al., 2015). Rebound effects, 

a specific kind of higher order effects, describe the phenomenon that a positive environmen-

tal effect of an intervention is being countered by unintended and negative environmental 

side effects. A typical example is that of a more efficient car engine that reduces petrol de-

mand, which is countered by heavier cars and more car mobility that increases petrol de-

mand (Berkhout et al., 2000). In LCA, rebound effects are often regarded in forms of eco-

nomic or time use elasticities (Buhl and Acosta, 2016a, 2016b; Font Vivanco et al., 2015). 

Underneath such calculations lies a neo-classical understanding of economics and behaviour 

(rationality and optimisation of the consumer behaviour, see Berkhout et al., 2000). While 
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the research on rebound effects often distinguishes between economic and psychological re-

bound effects (Reimers et al., 2021), LCA practitioners primarily focus on economic rebound 

effects in empirical studies, which is easier to quantify in regard to material flows (Font 

Vivanco and van der Voet, 2014). Another differentiation in rebound effects is direct and 

indirect effects, the former describing the increased use or production of the same (more 

efficient cars lead to more car travelling), the latter describing increased production or con-

sumption of other things (e. g. savings from more efficient cars leads to more spending on 

holiday flights etc.). As Font Vivanco and van der Voet (2014) show in their literature review 

on LCA and rebound effects there are additional ways to differentiate rebound effects. They 

differentiate between micro and macro effects as well as short-term and long-term effects. 

One challenge is, that there is no general rule which kinds of rebound effects are to be in-

cluded in LCA studies to comprehensively assess change. 

Other higher order effects that are discussed in regard to environmentalism for example are 

induction effects (Hilty and Aebischer, 2015; Pohl et al., 2019), macroeconomic effects (Hilty 

and Aebischer, 2015; Miller and Keoleian, 2015) and spill-over effects (Greene et al., 2024). 

Again, there is no rule or common understanding about which sorts of higher order effects 

are to be included, and how this is done. Induction effects, which describe the increased 

purchase of devices due to technological constellations, e.g. smart heating which aims at de-

creasing energy demand is often accompanied by other smart home devices which increase 

energy demand, stick out here, as primary data is gathered to describe the actual change in 

consumption by this technological innovation (Pohl et al., 2021). 

It can be concluded that the inclusion of higher order effects in LCA leads to important dis-

cussions on the comprehensiveness and fields of applications of LCA and, as a result, on the 

general value of LCA results. However, higher order effects do not provide any real solution 

for incomprehensiveness to assess transformational change as it does not come with a co-

herent understanding of social change (Galvin and Gubernat, 2016; Sonnberger and Gross, 

2018). Empirical studies and theoretical discussions rather provide a patchwork of possible 

effects that assume that different things might occur. Each additional identified and de-

scribed higher order effect adds another epicycle to a flawed model. Economic rebound ef-

fects usually work with income elasticities, which means that change only results in statisti-

cal re-spending of money (Buhl and Acosta, 2016b). The same is true for time rebound effects 

that assume change will only lead to statistical re-spending of time capacities (Buhl and 

Acosta, 2016a). However, as transformation aims at changing the direction of society, how 

can we use past data to calculate the effects of (potentially) transformational interventions? 

How do we analyse the essence of a given phenomenon, like urban sharing, to decide 

whether it is an economic, temporal or psychological question? Which higher order effects 
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should I pick to assess sharing as a paradigm of urban living? Overall, many of these ap-

proaches understand that the subject of analysis is contextualised, embedded in social and 

material structures. However, they aim to include additional numbers with limited under-

standing of the context of their subject. 

This excursus on higher order effects shows that they might be useful in covering specific 

effects of small changes (e.g. increased energy efficiency of electric devices), but are not able 

to comprehensively grasp transformative changes. Transformative change does not follow 

existing rules that are described for example by income elasticities, but change the rules of 

social order itself. Hence, for a comprehensive environmental assessment of urban sharing, 

a different approach is necessary, that does not presuppose specific social effects, but com-

prehensively analyses its embeddedness in society. This means that urban sharing and its 

impact on social life needs to be understood, which is a question for qualitative empirical 

social sciences (Galvin and Gubernat, 2016; Sonnberger and Gross, 2018). 

11.2.2 LCA and social theories 
A second and much smaller strain of LCA research recently appeared that aims at connecting 

LCA to social theories to assess transformative change (Ellsworth-Krebs et al., 2023; Niero 

et al., 2021; Speck and Hasselkuss, 2015). Social theories explain how social order and social 

change fundamentally emerges. They provide descriptions on how and why societies are able 

to exist and what the fundamental elements of society are. Social theories are general and 

abstract thoughts about social matters (Joas and Knöbl, 2014). As such and historically they 

have nothing directly to do with environmental assessments or sustainability. However, as 

transformative change is change that addresses the social fabrics, it is only logical that sus-

tainability researchers and especially research on sustainable consumption want to learn 

from social theories and adjust their research accordingly (Warde, 2022). As social theories 

are describing the very basics of human society, they inherit strong ontological positions and 

can be distinguished by them. Hence, in order to understand how the research object is em-

bedded in society, an explicit reflection on the ontological position of the research is neces-

sary, before starting empirical analysis (Geels, 2010). This basic understanding of social em-

beddedness is a starting point for developing a methodological framework for comprehen-

sive environmental assessments. To provide an overview to this field, three basic families of 

social theories based on their ontological positions can be distinguished. Those basic posi-

tions are important to know when looking for an access and a language to describe and un-

derstand urban sharing and how it is embedded in daily life. A more detailed discussion on 

social practice theories can be found in chapter 2. 
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1) Individualism 

Ontological individualism “holds that all social entities are reducible without remainder to 

[..] compounds of individuals. On this account, social entities are nothing but ensembles of 

individuals in various relations to one another.” (Little, 1991, p. 183). 

Individualism, which dates back at least to Hobbes’ Leviathan in 1651, is often implicitly 

involved in LCA studies. This is always the case when LCA results shall be used to inform 

individuals on the environmental performance of products, so that they can make informed 

and rational choices. This is especially the case when broader household studies are used, 

often times in digital tools like carbon footprint calculators, to inform people on their “indi-

vidual” environmental, carbon or material footprint (Buhl et al., 2017; Greiff et al., 2016). 

However, these studies often miss an explicit reflection on their ontological position.  

Rebound effects, whether psychological like moral licensing or microeconomic that address 

rational spending behaviour, are also based on individualist understandings of the world. 

Every study that focuses on behaviour change is usually based on ontological individualism, 

whether it be explicit or not. Polizzi di Sorrentino et al. (2016) provide an elaborate account 

of behaviour theories that can be useful in LCA. Suski et al. (2020) have shown how the 

analysis of video streaming behaviour can be used to model the use phase in an LCA and 

identify determinants of environmentally relevant video streaming behaviour. Fernando et 

al. (2023) use consumer preferences as a viable variable to conduct dynamic LCA. 

The question of agency and the lack of understanding of embeddedness of action in social 

systems is a general critique on such individualist accounts (Kennedy et al., 2015; Shove, 

2010; Spurling et al., 2013). For sustainable development in general, but also for LCA spe-

cifically, the question occurs, who is responsible for specific actions and the change of that 

(Mock, 2020). As LCA shall help making environmental decisions, LCA practitioners have 

to question who is actually in a position to make relevant decision and how could those de-

cisions look like? 

A very special and recently popular social theory that is somewhat part of the family of on-

tological individualism is the actor-network theory (Callon, 1986). This theory is special in 

the sense that the actors do not need to be humans, but can be, as Latour (1996) simply puts 

it, non-human and non-individual. The additional focus on the network of actors, also make 

it seem more embedded in social structures. Niero et al. (2021) and Niero (2023) provide 

discussions on how to connect LCA to actor network theory in order to address unintended 

side-effects by mapping actor networks. 
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2) Holism (nonindividualism) 

While theories of individualism are relatively homogenous, holism, or nonindividualism, is 

a very heterogenous family of social theories, which only have in common that they are in 

opposition to individualism. The basic idea of ontological holism is that social phenomena 

as such exist, as sui generis. This is in opposition to individualism which says that every 

phenomenon can be reduced to individuals and their properties. Durkheim explains here, 

that social phenomena cannot be reduced to individuals, as the properties of complex sys-

tems cannot be reduced to properties of its parts. “Yet what is so readily deemed unaccepta-

ble for social facts is freely admitted for other domains of nature. Whenever elements of any 

kind combine, by virtue of this combination they give rise to new phenomena. One is there-

fore forced to conceive of these phenomena as residing, not in the elements, but in the entity 

formed by the union of these elements.” (Durkheim, 1982, p. 39). This means that “if, as is 

granted to us, the synthesis sui generis, which constitutes every society, gives rise to new 

phenomena, different from those which occur in consciousnesses in isolation, one is forced 

to admit that these specific facts reside in the society itself that produces them and not in its 

parts” (Durkheim, 1982, p. 39). 

Societal wholisms (this time with a w), like Luhmanns’ system theory, state that society con-

sists of social systems like economy, politics, art, media, law etc. that communicate with each 

other (which is not human communication) and consist of various subsystems. Each “system 

possesses a distinct functional rationality and constructs a realm of differentiated functional 

meaning, which is itself entirely self-referential, self-reproductive or self-organizing” 

(Thornhill, 2013, p. 569). In this autopoietic regard, societal wholisms are the complete op-

posite of individualism, as they say that each subsystem’s properties are to some extend de-

pendent on the properties and dynamics of the main system (and not the other way around). 

Individuals are then positioned in such systems, and their desires, cognition etc. are derived 

from these positions. Or as Marx puts it, they are the carriers (Träger) of the whole (Marx, 

1867). 

As LCA is rooted in product level thinking, there are practical barriers on the methodological 

level to make any connections to such broad societal systems. Other methods, like environ-

mentally extended input-output analyses (Vita et al., 2019) and concepts like social metab-

olism (Haberl et al., 2021) might be more suitable to some ontological systems thinking.  

There are various other forms of nonindividualism, like structuralism, interactionism and 

theories of process and becoming that are not known to have been discussed in regard to 

LCA and therefore they shall not be discussed here any further. 
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3) Practice Theories 

Theories of social practice are another group of social theories that are non-individualist, but 

that I want to discuss separately, as they are also distinct to holism and the idea of systems. 

In practice theories, social practices are central to social life and social analysis, which means 

that there is a distinct ontological position that does not place individuals nor systems in its 

focus. But what are social practices? Social practices can be described in the most basic fash-

ion as organized activities. While individualists understand activities as an expression of the 

individual who perform them, practice theorist recognize that there are organizing struc-

tures that make the activities the way they are and that this process of organization does not 

refer back to the individuals that are carrying them out (Schatzki, 1996). This organizing, 

which is a societal endeavour, is what makes social practices social, even when carried in 

solitude (Reckwitz, 2002). Whether social practices are to be understood as routines 

(Reckwitz, 2002; Shove et al., 2012) or as normative manifold versions of actions (Schatzki, 

1996), there is a notion of recursive societal development of practices, and no isolated indi-

vidual action. What actually organizes social practices is a discussion between several prac-

tice theorists. Giddens (1984) speaks of sets of rules and resources that organize social prac-

tices. Reckwitz (2002) as well as Shove et al. (2012) describe blocks or bundles of things, of 

bodily movement, competences, meanings, stuff/materials etc. that make up social prac-

tices. Schatzki (1996) does not see materials as part of social practices, but describes social 

practices as being embedded in a material world. He rather stresses teleoaffectivity as the 

central organizing element of social practices. What these theorists have in common is the 

profound understanding of the material world as an aspect of social life1 (Giddens distin-

guishes between authoritative (status) and allocative resources (economic resources and ma-

terial objects), Giddens, 1984). This is central to the goal of conducting meaningful LCA, 

which is based on the analysis of material flows through our society, and the different, rather 

philosophical accounts of the material world, are not necessarily relevant for the empirical 

studies and assessments. 

The fact that social practices describe every kind of ordinary activity, from driving a car to 

unloading intercontinental freighters in ports, makes this conceptualization of the social 

 
1 There are other social practice theorists, that neglect materials in their works. This, how-

ever, should not be overestimated, as there are different backgrounds that lead to such con-

ceptions. For example, Lave and Wenger (1991) provide extensive practice theoretical ac-

counts of learning and teaching without conceptualizing materials. While this is relevant 

work in their field, it is ok that their theoretical conceptions of social practices are of less use 

for environmental assessments. 
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world quite appealing to LCA practitioners. Niero et al. (2021) discuss, besides actor-net-

work theories, the possibilities of practice theoretical accounts to conduct comprehensive 

LCA of the circular economy in order to account for higher order effects. Speck and Has-

selkuss (2015) provide environmental calculations of sufficiency-oriented social practices. 

Ellsworth-Krebs et al. (2023) use practice theoretical understandings of the world to discuss 

the results of their comparative LCA and what they mean in regard to the decision-making 

context and relevant stakeholders.  

There is another central ontological aspect of social practices, that make them so interesting 

for the goal of environmentally assessing transformative change, and urban sharing specifi-

cally, and this is the flat ontology (Schatzki, 2016). Flat ontology means, that there is no 

structural hierarchy in the world, but only social practices that lay flat next to each other. 

Every connotation of micro and macro, of niche and regime is obsolete. While this seems 

irrelevant for the cause of conducting LCA it has two relevant implications. First, the flat 

ontology also means that the social practices are directly connected to each other, without 

an intermediary, like a system or individual. Social practices exist in nexus of social practices, 

or overall speaking, there is a plenum of social practices. And the second, rather obvious 

implication is, that if we are generally able to environmentally assess social practices, there 

are no (theoretical) limits in analysis, as there are no other structured entities that elude 

themselves from our assessment, no abstract systems or social landscapes that need to be 

quantified, just social practices. For Giddens, there are no structures outside of social prac-

tices, but social practices are the structures themselves (Giddens, 1979). 

This idea of social practices that exist in nexus allows for a comprehensive understanding of 

what is described in other studies as rebound effects or higher order effects (Niero et al., 

2021; Sonnberger and Gross, 2018). In this regard, social practice theories offer exactly what 

was criticized above about higher order effects in LCA: a comprehensive understanding of 

society and its intertwined dependencies instead of a focused view on single effects. 

This short overview on social theories only introduced some basic conceptions and argu-

ments that are relevant for conducting an LCA. It does not provide elaborate discussions on 

what is the best social theory in general. Instead, it shows the importance of getting informed 

in social theories and reflect the implications of one’s ontological position, when LCA shall 

be used in a process to transform society, especially in cases of social innovations. Having a 

clear and general understanding of how society persists and changes enables researchers 

setting up empirical studies that aim for transformational change. This dissertation will fur-

ther explore the possibilities and positive effects of conducting an LCA in a social practice 

theory informed manner, by theorizing its potential role in LCA in chapter 2 as part of the 
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methodological framework, called social practice based LCA and in chapter 4 in an empirical 

study where the nexus of urban sharing will be environmentally assessed. 

1.3 Research questions and structure 
The overall objective of this dissertation is a methodological development that allows life 

cycle assessments to address, and hence support, transformative change, by recognising the 

social embeddedness of the object of analysis. In showing a way to understand the research 

object from a social science perspective, the problem with currently available LCA ap-

proaches to complex impacts (e.g. rebound effects) is addressed, in which the lack of under-

standing of the context of analysis sometimes leads to arbitrary choices in problem defini-

tion, system boundaries and data collection. To address this research gap the following hy-

pothesis will be tested: 

The integration of social practice theory with life cycle assessment (LCA) will lead to a 

more comprehensive understanding of the environmental impacts of transformative so-

cial phenomena, such as urban sharing, by accounting for both the supply chain logics 

inherent in LCA and the embeddedness of social practices in daily life. Specifically, this 

integrated framework will reveal environmental impacts that are otherwise overlooked 

in traditional LCA approaches, which focus primarily on technical and material aspects. 

Urban sharing shall serve as an empirical case to test the effectiveness of the methodological 

development and show in how far new paths to environmental assessments open up new 

perspectives on sustainable development. In order to test the hypothesis, the following re-

search questions will be answered throughout this dissertation: 

RQ1: How can LCA make use of theories of social practice for comprehensive 

environmental assessments? 

RQ2: How is urban sharing embedded in daily life? 

RQ3: What is the environmental potential of urban sharing? 

Answering RQ1 leads to a methodological framework that addresses gaps in current LCA 

models, by adding another dimension of comprehensiveness to LCA, which is the social em-

beddedness. Theories of social practice will be used to provide a coherent and comprehen-

sive understanding of the social. The provision of a methodological framework results in 

clarity regarding the interplay of research methods that aim for understanding (qualitative 

methods) and explaining or assessing (quantitative methods) the research object. The results 

for RQ2 will provide a detailed understanding of urban sharing, based on a study in the Ar-

renberg neighbourhood in Wuppertal, Germany, and how it is connected to other social 

practices in a nexus of social practices. Answering RQ3 will be based on the methodological 
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framework (RQ1) and the understanding of urban sharing (RQ2) as inputs for the goal and 

scope phase, specifically the system boundaries, as the first step of the LCA of urban sharing.

The quantitative environmental assessment will provide a potential for reducing environ-

mental pressure due to the emerging social practice of urban sharing. The results will ulti-

mately show the added value of theories of social practice in LCA.

The main body of this dissertation consists of three chapters in the form of three peer-re-

viewed publications, that subsequently answer the research questions. The presentation of 

the publications will be followed by a synthesis and conclusion. Figure 1 provides an over-

view on the structure of this thesis.

Figure 1: Structure of the dissertation; i.: chapters; [j] publications according to Table 1
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2 Publication A: Social practice-based LCA 

Suski, P., Speck, M., Liedtke, C., 2021. Promoting sustainable consumption with LCA – A 

social practice based perspective. Journal of Cleaner Production 283, 125234. 

https://doi.org/10.1016/j.jclepro.2020.125234 

 

To achieve the first task and based on a discussion of currently available LCA methodologies 

regarding their potential to assess transformative change in the consumption system, a new 

LCA approach that is based on theories of social practice is developed. The proposed mixed-

method methodology is able to comprehensively assess social phenomena and their effect 

on the environment, by shifting the focus from products and their value chains to social 

practices and the nexuses they are embedded in. Social practices are understood as bundles 

of things, of meanings, competences and materials, which represent the routinized actions 

in daily life (e.g. driving). As the consumption of resources is an integral part of social prac-

tices, a combination of qualitative methods to identify social practices and how they are con-

nected to each other, and quantitative methods to environmentally assess consumed re-

sources is suggested. In this way, LCA is based on a profound understanding of the social 

world, which increases its relevance, by being able to formulate better questions, identify 

environmentally relevant system boundaries, collect data that represents actual change and 

address relevant stakeholders. Empirical studies are necessary to validate this social practice 

based LCA. 
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a b s t r a c t

Quantitative environmental assessments are crucial in working effectively towards sustainable produc-
tion and consumption patterns. Over the last decades, life cycle assessments (LCA) have been established
as a viable means of measuring the environmental impacts of products along the supply chain. In regard
to user and consumption patterns, however, methodological weaknesses have been reported and, several
attempts have been made to improve LCA accordingly, for example, by including higher order effects and
behavioural science support. In a discussion of such approaches, we show that there has been no explicit
attention to the concepts of consumption, often leading to product-centred assessments. We introduce
social practice theories in order to make consumption patterns accessible to LCA. Social practices are
routinised actions comprising interconnected elements (materials, competences, and meanings), which
make them conceivable as one entity (e.g. cooking). Because most social practices include some sort of
consumption (materials, energy, air), we were able to develop a framework which links social practices
to the life cycle inventory of LCA. The proposed framework provides a new perspective of quantitative
environmental assessments by switching the focus from products or users to social practices. Accord-
ingly, we see the opportunity in overcoming the reductionist view that people are just users of products,
and instead we see them as practitioners in social practises. This change could enable new methods of
interdisciplinary research on consumption, integrating intend-oriented social sciences and impact-
oriented assessments. However, the framework requires further revision and, especially, empirical
validation.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Global efforts against environmental degradation are inade-
quate. National and international programmes for decarbonisation
consistently fail to keep global warming below 1.5 �C (New Climate
Institute and Climate Analytics, 2019). Global resource extraction
and carbon emissions are still increasing, demanding increased
action (Bringezu and Bleischwitz, 2009; IPCC, 2018; IRP, 2019). The
Sustainable Development Goals (SDG) of the United Nations
address environmental conservation on a broad spectrum but most
consistently in SDG 12, for which the goal is a ‘fundamental shift
towards sustainable consumption and production patterns’ to
reduce global resource extraction (United Nations, 2019). The
combined notion of consumption and production is found again in

target 4 of SDG 8, calling for ‘global resource efficiency in con-
sumption and production and endeavour to decouple economic
growth from environmental degradation’. In the field of circular
economy, we can find quite similar notions in the 10 R-Imperatives,
which aim at resource use reduction by changed consumption (e.g.
found in R0 - refuse, R1 e reduce and R2 - resell/reuse) and pro-
duction patterns (e.g. found in R5 e remanufacture and R7 e

recycle materials) (Reike et al., 2018). Here, the power of the inner
circle describes the importance of reducing the overall material
base in our society instead of just focusing on end of pipe strategies
such as recycling (Ellen MacArthur Foundation, 2014). Strategies
that are closer to the consumer are reported to show higher
resource saving potentials (Reike et al., 2018).

To measure success (and failure), tools are necessary that assess
ongoing attempts to decrease anthropogenic environmental pres-
sure. A widely used and acknowledged tool for quantitative envi-
ronmental assessments to help decision-making processes in, for
example, production, design, and politics, is the life cycle
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assessment (LCA). The Better Regulation Toolbox from the Euro-
pean Commission states that LCA is suited to provide holistic, in-
tegrated environmental assessments that improve the
development of national and international policies (European
Commission, 2015).

Because LCA originates in the supply chain management of
products (Guin�ee et al., 2011), most studies and discussions focus
on products and production (Bieser and Hilty, 2018; Finnveden
et al., 2009; Font Vivanco and Van der Voet, 2014; Guin�ee et al.,
2011; Henriksson et al., 2015; Liedtke et al., 2014; Pohl et al.,
2019a). The term ‘life cycle’ refers to supply chains of products
and does not consider consumption patterns. Most studies use a
product as a research object, in form of a good, service, or product
service system (Bieser and Hilty, 2018; Hilty and Aebischer, 2015;
Mont, 2004; Pohl et al., 2019a; Pouri and Hilty, 2020, 2018).

However, studies such as 1.5 Degree Lifestyles indicate that
strategically developed lifestyles or consumption patterns also
show high potential for reducing greenhouse gas emissions, for
example, by adopting a vegan diet and reducing living space and
motorised mobility (Institute for Global Environmental Strategies;
Aalto University; D-mat ltd, 2019). Speck (2016), Greiff et al.
(2017) and Buhl et al. (2019b) demonstrate substantial differences
in a household’s environmental impact, evenwithin socioeconomic
groups, depending on the individual lifestyles. However, those
studies are based on conventional product-focused LCA because
they add products up to baskets of products (Sala et al., 2019) and,
correspondingly, add up their environmental impacts. This
approach of assessing what individuals have is at odds with many
theoretical and qualitative empirical studies on sustainable con-
sumption, which focus on what individuals do (Røpke, 2009;
Warde, 2005; Welch and Warde, 2015). Accordingly, in this article,
we attempt to answer the following question: How can LCA be
further developed to be able to fully understand environmentally
relevant changes in consumption patterns?

Putting effort into such fundamental questions on the goal of
LCA studies aligns with the findings of Zamagni et al. (2012). They
concluded in a literature review that many LCA studies do not
clarify their aim. Implying that consumption is addressed, whereas
only assessing consumer products might lead to wrong conclu-
sions. Bienge et al. (2019) raised awareness in this regard in their
environmental assessment of forms of collaborative consumption.
They calculated resource efficiency potentials of, for example, car-
sharing, but ultimately argued that because of neglecting indirect
effects (rebound effects), no adequate picture of consumption
changes was drawn, and the true resource efficiency potentials
remain hidden. They suggested further research to deliver a more
holistic environmental assessment focusing on changing con-
sumption patterns.

Several studies highlight the use phase of products and the
necessity for support from behavioural science (Daae and Boks,
2015; Pohl et al., 2019b; Polizzi di Sorrentino et al., 2016; Suski
et al., 2020). This focus is derived from the assumption that user
behaviour is relevant to environmental impact because of the high
variance of product application (Achachlouei and Moberg, 2015;
J€onsson, 1999; Liedtke et al., 2014; Shahmohammadi et al., 2018).

Those studies are focused on the use phase where the products,
not the user itself or the consumption phase, are identified as the
(potential) research object. This method is problematic because
effects can be identified which do not fit into the logic of a supply
chain because they appear outside the studied chain (and thus are
not part of the life cycle). Multiple studies summarise this as higher
order effects (Hilty and Aebischer, 2015; Pohl et al., 2019a; Pouri
and Hilty, 2018), and others focus specifically on rebound effects
(Buhl, 2014; Buhl et al., 2017; Font Vivanco et al., 2015; Font Vivanco
and van der Voet, 2014). Such studies are pivotal to exposing LCA’s

inadequacy in finding pathways to absolute resource extraction and
emission reductions (compared to relative reductions on the
product level). What is questionable, however, is whether the same
approaches (including specific higher order effects) are the best
way of tackling these issues.

The aforementioned studies on higher order effects and
behavioural science seem to share the idea that focusing on pro-
duction alone may be insufficient to achieve the sustainability
goals; further, this implies a demand in the inclusion of con-
sumption in the field of quantitative environmental assessments on
the micro level.

We state that the consumption perspective discussed in this
article intends to increase the range of topics that can be assessed
using LCA.

The background of this article is an attempt to environmentally
assess urban sharing activities. Although many recent LCA studies
focus on the sharing economy (Bienge et al., 2019; Gossen et al.,
2019; Neef et al., 2019; Piontek et al., 2019; Pouri and Hilty,
2020), few studies investigate the effects in the consumption pat-
terns of individuals. Notably, this article does not include an LCA
but proposes a framework for an LCA on consumption that shall be
used subsequently. When useful, we use the example of urban
gardening throughout this text. We expect this sharing activity to
have a low environmental potential from a production point of
view (compared to other agricultural production pathways) but a
higher environmental potential when assessing the associated
consumption patterns (compared to other leisure activities or cor-
responding lifestyles).

Thus, a central question we must address, if we generally want
to address how LCA can be further developed is: What exactly is
consumption in this context? In this article, we first discuss the
approaches in LCA research, which address topics from the field of
consumption and discuss why they are unsuitable for holistic as-
sessments of consumption. Next, we present the concept of social
practices that help us understand and model consumption in a
holistic manner; building on that, we introduce a new social
practice based framework for modelling consumption in LCA and
highlight the need for conducting an appropriate assessment.
Finally, we draw conclusions from the development of the new
framework and provide an outlook for further research.

2. Sustainable consumption in current LCA models

The development of LCA might be considered an easy task in
one regard: It always aligns with other disciplines and methods
(e.g. mechanical engineering to describe material and energy flows
in the production system or economics in the case of consequential
LCA). Thus, to develop LCA to raise questions of consumption,
reviewing concepts in other disciplines is an approach used by
several scientists. Brand~ao andWeidema (2014) show that concepts
from the field of economics can be used for LCA. The concept of
consequential LCA uses economic concepts such asmarginal supply
and demand (Earles and Halog, 2011; Guin�ee et al., 2018;Weidema,
2003, 1993). In the articles of consequential LCA, consumption is
understood as an economic transaction that results in market ac-
tivity. Discussions and developments on the consequential
approach are an important contribution to the field of LCA. How-
ever, reducing consumption to the act of buying is superficial
compared to a holistic, integrated approach to assess sustainable
consumption, or as Warde (2005, p. 137) states: ‘Consumption
cannot be restricted to, nor defined by, market exchange’.

Font Vivanco and Van der Voet (2014) show in their literature
review on rebound effects and LCA that a part of rebound research
is including consumer behaviour in LCA. They assess consumer
behaviour mostly from microeconomic perspectives and by
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analysing financial transactions. However, Font Vivanco and Van
der Voet also point out that some research teams oppose such
traditional economic theories of choice. Hofstetter and Madjar
(2003) argue that other factors can trigger changes in consumer
behaviour and, hence, rebound effects such as time, information,
skills, or physical space. Furthermore, they explain that consump-
tion behaviour is not primarily driven by such microeconomic
utilities but by quality of life, happiness, and subjective well-being.
Unfortunately, this aspect of Font Vivanco and Van der Voet’s
literature review is disregarded in their later work on a model to
assess rebound effects of eco-innovations (Font Vivanco et al.,
2015). Here, they only use statistical expenditure behaviour (in-
come elasticity) to calculate rebound effectsdwith nonetheless
notable results.

We now want to focus on three approaches that implicitly or
explicitly address issues of consumption in LCA, namely the use
phase modelling, rebound effects and household studies. In these
thematic clusters, aspects of doings and consumption often enter
the LCA.

2.1. Use phase modelling

Polizzi di Sorrentino et al. (2016) introduce basic concepts of
behavioural science that are useful for describing the use phase of
products in life cycle inventory models. They elaborate that tradi-
tionally it was and still is expected that consumers behave
completely rational and make decisions based on weighted costs
and benefits. As this is neither state-of-the-art science nor helpful
in gathering data on behaviour for LCA, new concepts emerged that
include attitudes, beliefs, and situational conditions as de-
terminants for expected behaviour. For explanations on how to
gather data on behaviour for use phase modelling, see Polizzi di
Sorrentino et al. (2016).

However, they understand the use phase in the classic LCA
sense, as one part of the life cycle of a product. Hence, behavioural
science support should improve ‘behaviour-driven ecodesign’ but
not consumption patterns.

This is in accordance with the ISO 14040 norm, which sets the
focus on products, manufactured or consumed.

‘The increased awareness of the importance of environmental
protection, and the possible impacts associated with products 1),
both manufactured and consumed, has increased interest in the
development of methods to better understand and address these
impacts. One of the techniques being developed for this purpose is
life cycle assessment (LCA).’ (ISO, 2006, p. 4)

Acknowledging the act of consuming does not propose an
alternative perspective, here. By contrast, it seems that the con-
sumption of products refers to the use phase of products, a step in
the life cycle chain which needs to be included anyway.

Subsequently, the idea of improved use phase modelling was
picked up by Pohl et al. (2019b), who argued that generally, there
should be an increased focus on the use phase in LCA because it
verymuch influences the general outcome of studies (see also Suski
et al., 2020). Although the logic of Polizzi di Sorrentino et al. (2016)
is internally true and the work can count as an important contri-
bution to the methodological development of LCA, it still puts
products into focus and reduces people to mere users of such
products. This is fine as long as the goal is to increase the signifi-
cance of LCA in the increasingly important ecodesign processes (see
Daae and Boks, 2015; Lettenmeier, 2018; Liedtke et al., 2014). The
importance of the use phase for resource extraction was already
provided by Schmidt-Bleek (1993), which led to the MIPS Approach
(material input per service unit). Liedtke et al. (2014) expand the

approach to be applicable to the micro level in life cycle inventory
analyses. However, this approach does not consider the complex
array of action that is a consumption pattern; therefore, it does not
lead to assessments of sustainable consumption as we understand
it here. Regardless, because including theories and methods from
social sciences into LCA is still new, the potential of behavioural
science has probably not been ascertained and further work in this
field could be beneficial.

Hards (2012) discusses three problems with conventional,
social-psychological, and economic models that aim to describe
pro-environmental behaviour. First, due to a lack of context for
actions, the valueeaction gap is not adequately addressed, although
additional contextual factors are designed to accomplish that
(Shove, 2010). Second, the development of habits over time and,
hence, pathways for change are mostly neglected. A third issue is
the lack of experience in behaviour models due to a focus on, for
example, political instruments rather than individuals
(Worthington, 1996). The last point especially mirrors the afore-
mentioned critique. The starting point or perspective of an LCA
according to Polizzi di Sorrentino et al. (2016) does not adequately
account for the consumers.

Pohl et al. (2019b) propose a combination of methods to obtain
consumption data with the help of, for example, real-world labo-
ratories (Wanner et al., 2018), sustainable living labs (Liedtke et al.,
2015), and household surveys (Greiff et al., 2017; Lettenmeier et al.,
2014) to improve LCA models.

Miller and Keoleian (2015) present a framework for LCA to
analyse transformative technologies. In this framework, behaviour
change can be addressed as an indirect factor which might be
relevant because of technological change. However, they provide
no clear theoretical groundwork to capture behaviour change and
still focus on technological aspects.

Another problem is that behavioural change due to one specific
intervention can also trigger behavioural change in other areas
(Truelove et al., 2014).

2.2. Rebound effects

Interventions and innovations that aim at a more sustainable
production and consumption system often have externalities that
decrease the direct environmental potential. These externalities
can be observed in many cases where the energy efficiency is
increased (e.g. cars, computers, heating, and cooling systems) and
the affected products are used more intensively (direct rebound
effects) or consumption in other areas is stimulated (indirect
rebound effects) as a result. This stimulation originates from, for
example, microeconomic savings (e.g. time and money) or psy-
chological effects such as moral licensing and the diffusion of re-
sponsibility effect (Santarious and Soland, 2018). In a broader
perspective, Sorrel (2010) describes rebound effects simply as un-
intended increased consumption. The research on rebound effects
originates from the field of energy efficiency, but rebound effects
are encountered in all three sustainability strategies (see e.g. Buhl
and Acosta, [2016b] for rebound effects and sufficiency). Rebound
effects are linked to the fundamental question of economic growth,
and the phenomenon was first described by Jevons (1865). He ob-
serves on a macroeconomic level that the increased efficiency of
James Watt’s steam engine led to increased demand in coal in the
United Kingdom, although the opposite was intended. Rebound
effects are well known in the field of LCA but rarely applied. These
effects are mostly considered within a study of a distinguished
rebound effect (e.g. see Buhl and Acosta, 2016a, 2016b; Font
Vivanco et al., 2015; Thiesen et al., 2008). Therefore, the issuing of
rebound effects on a broad scale in LCA has not occurred.

Rebound effects emerge as higher order effects (Pohl et al.,
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2019a) or enabling effects (Hilty and Aubischer, 2015; Pouri and
Hilty, 2018) when analysing innovative production patterns or the
production of innovative products because those rebound effects
occur outside the value chain in question. In a literature review,
Pohl et al. (2019a) examine the inclusion of higher order effects in
LCA studies on information and communication technologies (ICT).
They show that very few studies include user-related higher order
effects (rebound and induction effects). They use scenario model-
ling and sensitivity analysis rather than obtain primary user data.

When approaching environmental assessment by using the
consumption perspective, those same effects occur within the
direct field of investigation: the consumption patterns of in-
dividuals. Taking more showers due to participation in an urban
gardening project would be considered as a rebound effect in
product-focused LCA (and therefore dismissed in most studies) but
would probably be included when focusing on the consumption
pattern. Thus, the missing broad scale inclusion of rebound effects
in LCA might not be achieved by more studies on rebound effects
but by shifting the perspective from production to consumption.

2.3. Household studies

In an attempt to assess the environmental impact of European
consumption, the Joint Research Centre developed a framework to
capture consumption on the macro level (nations) and consumers
on the micro level (households) (Sala et al., 2019). The defined
Consumer Footprint is, however, product-focused, using repre-
sentative products and predefined areas of consumption (e.g. food
and mobility). This builds on existing household studies (e.g. Greiff
et al., 2017; Lettenmeier et al., 2014), where surveys of household
goods and activities are combined with product LCAs and aggre-
gated in various consumption categories. The overall results and
the results for each consumption category show high variances,
even within socioeconomic groups, which indicates that environ-
mental impacts are highly sensitive to consumption patterns. This
approach is useful for tracking the current state of environmental
impacts related to consumption. What is debatable, however, is
how to use this approach for specific projects on consumption
when consumption as such is not addressed, but the consumed
products are only measured and added up. Nevertheless, Sala et al.
(2019) provide an extensive overview of several discussions related
to assessments of consumption, many of which cannot be
addressed in this article.

The problems that arise from the current attempts to assess and
promote sustainable consumption can be summarised by using
three of the four phases of LCA, omitting the impact assessment:

1) Goal and Scope: System expansion to include higher order ef-
fects of domestic consumption indicates that a questionable
perspective and functional unit was originally picked. Studying
the use phase often accompanies rebound effects. These effects
can occur because of microeconomic effects (time or money,
Buhl and Acosta, 2016a; 2016b) or psychological effects such as
moral licensing (Santarius and Soland, 2018). Here, it is unclear
which effects to include, and whether only direct or indirect
rebound effects should be included. Often, only price effects are
addressed in a statistical manner because data for expenditure
and income elasticity are most readily available (Font Vivanco
and van der Voet, 2014). To include all types of higher order
effects overstretches every LCA project. Switching the functional
unit from, for example, carsharing to a household (that uses
carsharing), makes such system expansions obsolete.

2) Life Cycle Inventory: As Pohl et al. (2019b) point out, gathering
data for use phases and rebound effects with sufficient quality is
challenging for an LCA practitioner because life cycle inventory

databases do not provide help. The consumption effects that
occur are decentralised because consumer products are used in
households and not in a monitored company’s supply chain.
Here, they distinguish between primary data from specific users
and secondary data from research panels (for a comparison of
both approaches see Buhl et al., 2018). To gather consumption
data, additional competences must be acquired. Bringing con-
sumption to the core of the assessment allows for new theories,
collaborations, and LCA practitioners from different disciplines.

3) Interpretation of results: Due to the shortcomings in the goal
and scope phase, often no conclusion on sustainable con-
sumption can be drawn. Bienge et al. (2019) merely state that
there is technological environmental potential for various
sharing activities but that additional research is necessary. Font
Vivanco et al. (2015) investigate economic rebound effects of
carsharing statistically, but do not account for consumption
patterns. Thus, LCA can only show potentials (of reduced envi-
ronmental impacts and threats due to higher order effects),
leading always to the conclusion that more research is necessary
for any given case. Whether carsharing leads to sustainable
consumption patterns, as called for in SDG 12, has not been
determined.

Especially in the field of digitalisation the need for further
research on consumption is articulated. Hilty and Aebischer (2015)
introduce the LES model (life cycle effects, enabling effects, and
structural effects) as a framework for environmental assessments
of ICT applications. The enabling level draws attention to an
affected consumption by including substitution effects (e.g. an e-
book reader substitutes traditional books) and induction effects,
which describe other stimulated consumption (e.g. a wi-fi printer
increases paper consumption). The descriptions and examples are
very much technology-focused and do not present a theoretical
foundation in the field of consumption. However, Hilty and
Aebischer (2015) assert that their model can be extended and
that behavioural change should be addressed by researching social
practices and lifestyle transformation.

Pouri and Hilty (2018, 2020) present an analysis of the digital
sharing economy, based on the LES model, and claim that they
expect the largest sustainability potential of the digital sharing
economy to be within the enabling part. Here, they consider con-
sumption in terms of resources being consumed (used) in more
efficient manners (i.e. the use of underutilised assets, a central
aspect of the sharing economy) or substituted. They use the term
‘sharing practices’ to describe new market activities, which is
different to the concept of social practice theories that is being used
in the following chapters in this article (Pouri and Hilty, 2020).

In a literature review of assessments of indirect effects of ICT,
Bieser and Hilty (2018) conclude that the consumption side of ICT
is underexplored. They suggest the inclusion of social practice
theories to assess correlated environmental impacts by capturing
consumption patterns changing because of ICT. Jaeger-Erben et al.
(2015) identify the same research gap, in the context of social
innovation and sustainable consumption, and call for the inclusion
of environmental assessments to quantify the effects of discussed
innovations and consumption patterns. This had already been
conducted by Røpke and Christensen (2012), but they omit the
connection to LCA. Instead, they use the energy intensity of
everyday life as a proxy for environmental relevance. To explain
consumption in the field of ICT, they combine social practice the-
ories with the theory of time geography and focus on the time and
space in individuals’ everyday lives. Nevertheless, this study is an
important contribution to the methodological development in
environmental assessment.

Speck and Hasselkuss (2015) use LCA data in the form of
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products’ material footprints to assess social practices in regard to
sufficiency. They show that transitions of social practices towards
sufficiency in the consumption categories housing, mobility, lei-
sure, and nutrition have a high potential for resource conservation.
Although their study has no proper integration of LCA theory, they
already provide a better idea of what type of environmental as-
sessments are possible, based on LCA.

We propose that there is a discrepancy between the current
state of LCA and the goal to environmentally assess sustainable
consumption patterns. Often, consumption is only addressed
implicitly and hence not adequately conceptualised. Interdisci-
plinary approaches should be chosen to tackle this issue, as there is
already a body of conceptual work on sustainable consumption in
the field of social sciences (e. g. Kaufmann-Hayoz et al., 2012;
Kennedy et al., 2015, Warde, 2005). The development in research
from a focus of individual buyer behaviour to consumption as a
cultural phenomenon, as illustrated by Østergaard and Jantzen
(2000), should not be repeated in the field of LCA, but learnt
from. In Chapter 3, we take up the stated research need on social
practices and consumption. We discuss the central terms and
theories that help us build a framework for a holistic environmental
assessment of (sustainable) consumption patterns.

3. Relevant concepts for a new framework for modelling
consumption

When assessing consumption, wemust first clarify the meaning
of consumption and corresponding concepts.We use social practice
theories as our theoretical foundation to approach consumption,
because it offers several advantages that we want to discuss in this
chapter. Social practices help describe consumption from a social
science perspective while considering resources in equipment and
infrastructure necessary in LCA. However, we do not claim that LCA
only benefits from practice theory in assessing consumption. Other
social theories might have benefits as well, and we generally wish
to have an open discussion on alternative theories and approaches,
although we do not provide this discussion within this article.

We further elaborate on how social practices and consumption
are connected.

Social practice theories are not a unified theory but a broad
theoretical programme with different epistemological roots and
premises (e.g. see a comparison of Bourdieu’s approach to the
habituation of the acting body compared to Giddens’ theory of
‘practical consciousness’ and ‘discursive consciousness’ in Kennedy
et al. (2015)). Definitions of concepts often vary between scientific
discourses, depending on discipline, scientific school, and goals.
This overview neither claims completeness nor intends to repeat
previous scientific discussions. Instead, we attempt to focus on
aspects central to understanding sustainable consumption and LCA
modelling.

3.1. Social practices

Social practice theories are an attempt to explain actions and
social order and are described by Reckwitz as follows:

‘A “practice” (Praktik) is a routini zed type of behaviour which
consists of several elements, interconnected to one other: forms
of bodily activities, forms of mental activities, “things” and their
use, a background knowledge in the form of understanding,
know-how, states of emotion and motivational knowledge. A
practiceda way of cooking, of consuming, of working, of
investigating, of taking care of oneself or of others, etc.dforms
so to speak a “block” whose existence necessarily depends on
the existence and specific interconnectedness of these elements,

and which cannot be reduced to any one of these single ele-
ments.’ (Reckwitz, 2002, p. 249, p. 249)

Sowing in the context of an urban garden, for example, can
consist of armmovements, tools, knowledge of seasons and ground
conditions, and a do-it-yourself attitude. Especially themeanings of
practices are an important aspect when aiming for a transition
towards sustainability, as fundamental cultural norms are reflected
here. Shove (2003) analysed how changing meanings over time
influenced the practices of personal hygiene. The interdependency
and coordination of actions allow practitioners to conceive them as
one entity (Røpke and Christensen, 2012; Schatzki, 2002; Warde,
2005). This conception helps observers understand practices as
long as the observer and subject belong to the same culture
(Reckwitz, 2002).

Reckwitz concludes that ‘[t]he single individual e as a bodily
and mental agent e then acts as the “carrier” (Tr€ager) of a practice
e and, in fact, of many different practices which need not be co-
ordinated with one another. Thus, she or he is not only a carrier of
patterns of bodily behaviour, but also of certain routinised ways of
understanding, knowing how and desiring.’ (2002, p. 250).

To make all the types of activities manageable in observations,
Shove and Pantzar (2005a) cluster them in three main groups:
material, meaning, and competence (Fig. 1). To find clear abbrevi-
ations, image is added as a synonym for meaning (according to
Røpke and Christensen, 2012). Because material includes all types
of equipment and natural resources, social practices can be linked
to the life cycle inventories of an LCA. This central inclusion of
objects not just as symbols and things to interpret and discuss but
as things to actively handle so that they constitute behaviour, sets
social practice theories apart from other cultural theories
(Reckwitz, 2002). The competence category includes the various
skills of understanding and practical expertise. Meaning includes
emotions, conviction, and moods (Shove et al., 2012).

Practices emerge, exist, and cease to exist over time. In these
phases, the connections between material, competence, and
meaning are established, maintained, or decommissioned (Shove
et al., 2012). This development is difficult to express in a static
LCA model. It is important to keep in mind the existence of these
stages when data is collected and change is what is aimed for.

According to Giddens’ theory of structuration (1984), the actors
(carriers) are enabled and constrained in their actions by social
structures, but those structures are only (re)produced through so-
cial practices (Liedtke et al., 2013). Here, Reckwitz (2002, p. 250)
concludes that a practice, as a moderation of actions and structures,
is always social, ‘as it is a “type” of behaving and understanding that

Fig. 1. Social practice comprising Image/Meaning, Competence, and Material (own
depiction, based on Shove et al., 2012).
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appears at different locales and at different points of time and is
carried out by different body/minds. Yet, this does not necessarily
presuppose “interactions”’.

Welch and Warde (2015) point out that social practices are the
analytical focus of sustainable consumption and not individuals,
norms, discourses, or social structures. Thus, social practices over-
come the microemacro dualism of structural and individualist
approaches because they do not overemphasise social structures
that determine behaviour and practices tend to include the guid-
ance individuals receive from social structures (Giddens, 1984;
Liedtke et al., 2013). In this manner, social practice theories are in
opposition to what Shove (2010) summarises as the politically
dominant ABC (A - attitude, B e behaviour, C e choice) approaches
for social change that focus on individual behaviour change (e.g. by
‘nudging’), disregarding Bourdieu’s (1979, 1977) assertion ‘that in-
dividual choices more often reflect one’s position in society rather
than rational calculation’ (Kennedy et al., 2015, p. 3).

In an overview of theories on consumer behaviour, Kaufmann-
Hayoz et al. (2012) list several action theories and describe the
phenomena each theory focuses on. They conclude that most the-
ories manage to reflect consumer action and conscious decision,
‘but are not so suitable for less reflected consumer actions, such as
everyday routines’ (Kaufmann-Hayoz et al., 2012, p. 105). Social
practice theories are an exception to this limitation because they
offer a holistic perspective of human action (Jaeger-Erben et al.,
2015; Kaufmann-Hayoz et al., 2012). Because LCA is also of a ho-
listic nature, we argue that social practice theories provide a
plausible addition to LCA in assessments of consumption
behaviour.

Despite the social structures that limit practices, individuals also
establish individual frameworks associated with specific needs for
practices, such as adopting a dog, which is associated with routine
walks and feeding (Røpke and Christensen, 2012). Individual
frameworks may then be again influenced by social structures.
Such choices, which lead to path-dependent biographies (Røpke
and Christensen, 2012), are of substantial importance because
such dependencies are even more difficult to overcome from a
transition perspective.

Because change of the socio-technical system and therefore
social practices lead to sustainable consumption and production,
modes of change of these reproducing systems are analysed and
structured in the literature (e.g. Geels et al., 2015; Liedtke et al.,
2017; Warde, 2005). The theories and accompanying discrepancies
occurring in this field are disregarded in this article because the
goal of LCA is not understanding change but the assessment of a
status (status quo or scenario) to deliver a basis for change.

3.2. Consumption

Røpke (2009, p. 2495) defines consumption, from the social
practice perspective, as the ‘transformation of material goods into
waste, while obtaining services from the goods as [an] aspect of
various practices’. Thus, consumption is not a practice but is
required in most practices (Warde, 2005). Consumption is thus
distinct from shopping. In social practice theories, shopping is
merely one practice aiming at the procurement of goods for other
practices (Røpke, 2009). Because practices are entangled in aweb of
practices, so is consumption. Hence, consumption patterns, rather
than singular consumption activities, must be addressed. This
approach adheres to the aforementioned SDG 12. Consumption
does not refer to goods that can be accumulated but to the multi-
plicity of practices these goods are associated with (Buhl, 2016).
This definition approximates that of everyday life by Røpke and
Christensen (2012). The difference is the focus on the used mate-
rial. In this regard, consumption is a part of everyday life. In respect

to environmental impacts, Røpke and Christensen (2012, p. 350)
further stat ‘the point is that the use of resources always takes place
in relation to social practices’.

Because the social lies in the practices and individuals are the
carriers of practices, we might call them practitioners, not con-
sumers (Røpke, 2009). The individual is defined by the configura-
tion of practices they participate in. However, expecting the
practices to be freely configurable by individuals would be in op-
position to the embedding of practices in a web of practices and
therefore in the social and material context (Jaeger-Erben et al.,
2015). ‘In modern societies, most people’s life cycle involves
schooling and education, jobs in the formal economy, establishing a
family, living in buildings, buying goods in shops, using means of
transportation and so on’ (Røpke and Christensen, 2012, p. 250).
Additionally, every practitioner has a history of practices, which
influence their meanings, competences, and material base, which
steer future participation in practices to a great extent (Røpke,
2009).

When strictly looking through the lens of an LCA practitioner,
who strictly wants to assess what is, the modes of the constitution
of consumption patterns might seem less relevant. In the envi-
ronmental calculations (life cycle inventory and life cycle impact
assessment), how freely individuals chose their web of practices to
participate in is irrelevant; however, this is not true for the first and
final part of every LCA, the goal and scope definition and the
interpretation of the results including the drawing of conclusions.

The interconnectedness of practices is important when assess-
ing interventions for sustainable consumption. Nicolini (2010) de-
velops an approach for analysing social practices by zooming in on
and zooming out of practices. In the first step, Nicolini proposes
various methods and theories to better describe and understand
the social practices under investigation by focusing on specific as-
pects of the practice, for example, the sayings and doings, the role
of material elements, and infrastructure. In the second step, the
zooming out, utilisation of several social theories allows a
description and analysis of interconnected social practices in the
seamless web of social practices. The latter step is of special
importance when assessing consumption patterns. The practices
involved in urban gardening (e.g., sowing, watering, harvesting)
might also affect practices in mobility, hygiene, and other leisure
activities. Therefore, an examination beyond the urban garden is
necessary. In the approach of zooming in on and zooming out of
practices, Nicolini (2010) understands social practices not as a
theory but as a toolbox of theories.

The specific approach to analyse social practices and con-
sumption depends on the empirical case and is not discussed
further in this article becausewe do not conduct an empirical study.

When addressing new consumption patterns, we must reflect
on whether we operate on the material/practice level, the project
level, or on the individual framework level, because the complexity
in the data collection and calculations and the environmental po-
tential might differ. A project describes a cluster of various social
practices that emerges from societal and individual frameworks
and aim at a single goal, for example, renovating a house (Pred,
1981).

Staffan Linder (1970) describes that in contrast to the under-
standing of most economists, consumption does not occur only at a
point in time but takes time. Hence, new emerging practices always
compete with other practices in the recruitment of practitioners
(Røpke, 2009). Thus, in environmental assessments of new prac-
tices, the killings of old practices must be considered (Shove and
Pantzar, 2005b). Thus, although economic growth might be theo-
retically infinite (disregarding planetary boundaries), consumption
cannot grow indefinitely, because of the experienced time con-
straints. For modelling in LCA, this is important because
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interventions and innovations might address the time-use patterns
of the practitioner.

Fig. 2 displays the arrangement of social practices in projects,
within individual frameworks and social and material context.
Social practices might be connected to several other practices and
in several projects and individual frameworks (e.g. driving).

Adopting the social practice perspective into LCA, we must
conclude that in an attempt to environmentally assess consump-
tion, the functional unit must be a practitioner. This practitioner can
be a household (as in Greiff et al., 2017; Lettenmeier et al., 2014;
Teubler et al., 2018) or a lifestyle group of citizen-consumers
(Spaargaren, 2003; Spaargaren and Oosterveer, 2010). The ‘unit
processes’ in the model that must be identified and described are
social practices.

Because social practices link resource use (materials) and con-
sumption, social practice theories are a promising foundation for
LCA research on sustainable consumption. This link also shows that
sustainable consumption is not achieved individually because
routinised practices are often non-reflexive (Warde, 2005). In-
dividuals might be able to act reflexively and contrarily to social
norms and structures in some instances, but non-reflexive routines
are and will be the dominant part of our everyday lives to negotiate
the complexity of our modern world (Liedtke et al., 2013; Wilk,
2009: 146).

Examples for goods that are part of a practice are often of
obvious nature. If you want to play football, you need a football
(Reckwitz, 2002). However, because practices are entangled, so is
the material arrangement. As described by Shove (2017), the ma-
terials are ‘always integrated within and always inseparable from
more extensive assemblages’. Shove provides an example of the
three practices of building, heating, and watching television (TV).
To watch TV, heating is necessary for a comfortable atmosphere,
and to heat, a house is necessary. In every practice, there is a need
for a power supply. Depending on the practice under investigation,
materials can have different roles. Although the boiler has an
infrastructural role when watching TV, it is the resource directly
engaged in the practice of heating. Contrary to the supply chain
logic of LCA, this can be observed ambiguously: Shove explains that
what one does, e. g. doing laundry, not only has an effect upstream
(demand of the washing machine, electricity and water), but that
the design of the washing machine also affects the practices and
consumed materials downstream (Shove, 2017). This perspective is
at odds with readings of supply and demand models such as the
inputeoutput model, from which responsibilities for

environmental impacts are deduced.
Although these observations do not exclusively lead to a com-

bination of LCA and social practices, they show that for promoting
sustainable consumption, a practice perspective is necessary that
emphasises the broad array of material arrangements. We propose
that LCA, with its supply chain logic, can do this, although quali-
tative information is lost in the process of coupling the data of
social practices with LCA models. The discussed roles of materials,
however, can be converted to LCA logics. The materials practi-
tioners are directly engaged with are the foreground system of the
model, and infrastructural materials are the background system.

4. Proposal for a social practice framework to
environmentally assess sustainable consumption

The operationalisation of the social practice approach for LCA is
about providing a framework for the modelling part (defining
system boundaries and environmentally relevant practices).
Because social practices exist in a seamless web, a pragmatic
approach must be introduced. Because the goal is the reduction of
environmental impacts, we propose that environmental potentials
in household consumption provide guidance when focusing on
relevant practices (Speck and Hasselkuss, 2015). A variety of studies
on household impacts can be used here (Buhl et al., 2019a; Greiff
et al., 2017; Kalbar et al., 2016; Lettenmeier et al., 2014). Although
all those household studies disregard social practice theories, they
provide lists of goods and activities, which enable others to indicate
associated practices that might be relevant. The starting point,
however, will be the zooming in on the practice(s) under investi-
gation (as described by Nicolini, 2010).

In the case of urban gardening, a combination of interviews,
observations, and surveys with practitioners and organisers suits
the modelling. When relevant practices are identified, they can be
described, distinguishing between immaterial aspects (competence
and image/meaning) and material aspects (equipment and infra-
structure). Although immaterial aspects are relevant to under-
standing an individual’s system and how to develop, for example,
interventions, the material part offers the basis for the life cycle
inventory phase of an LCA. The combination of what (material) is
consumed how (competence) andwhy (image/meaning) comprises
the fundamental strength of this holistic approach. As in
production-focused LCA, this social practice based framework can
be used for comparisons of different consumption patterns or the
identification of environmental hotspots in consumption patterns.

Fig. 2. Practices, projects, and frameworks; M: Material; I: Image/Meaning; C: Competence (own depiction based on Røpke and Christensen, 2012).
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After identifying relevant social practices, three steps must be
conducted to environmentally assess the consumption patterns
(based on Røpke and Christensen, 2012):

C Calculate the environmental intensity of each specific
practice

C Describe the connections of practices adopted by practi-
tioners to other practices

C Identify the amount/number of each specific practice carried
out by practitioners in a given time frame (e.g. one day, week,
or year)

The environmental assessment of each specific practice can be
quite straightforward. The description of a practice should include
the service unit (e. g. sowing of 20 tomato plants) and the necessary
material basis (e.g. seeds, water, soil, tools). From here, a regular
product LCA can be conducted, even though as a result we do not
have the results for a tomato but for planting them. However, often
times we might face unclear or varying qualities and quantities in
observed practices. For example, a garden needs several types of
construction work over time (building a greenhouse or a raised
bed), which can be summarised asmanual constructionwork. Here,
we might quantify the regularity from reports of the practitioners
(e. g. three sessions a year) but cannot exactly quantify the used
materials (e.g. wooden beams and metal connections) as it varies
and as the practices do not occur in all the variances during a
pragmatic timeframe for observation nor are they expected to be
remembered. Here, the LCA practitioner needs to find reasonable
assumptions.

In Fig. 3, the social practice based framework to assess sus-
tainable consumption is schematically presented for the example of
urban gardening, albeit not extensively. The consumption pattern is
characterised in the foreground system by describing social prac-
tices and their interconnectedness. The consumed materials are
then connected to a material arrangement in the production realm
(background system). Instead of exhaustively describing produc-
tion practices including meaning and competences, the production
patterns are addressed in terms of their materiality (material
flows). We assume that changing consumption patterns only in-
fluences the quantity of practices in the production realm but not
their quality. If there is reason to believe that the production
practices will fundamentally change, additional modelling is
necessary. Although this is not the case for most empirical studies
because they are rather limited in temporal and spatial scale, it
might be for scenario modelling. LCI databases can be utilised to
model and calculate the material flows in the production system,
followed by further LCA steps (life cycle impact assessment, inter-
pretation). In addition to practices the agents are engaged in, other
practices no longer usedmight also be of interest, depending on the
research question. In the case of time-consuming urban gardening,
it is of interest which practices practitioners were engaged with
before joining the urban gardening project that are disbandoned
now (or engage in to a lesser extent, e.g. riding a motorcycle).

The identification and description of specific social practices is
reported to be complicated because there is no clear way to
distinguish between variations of the same practice and the
emergence of new practices. Christensen and Røpke (2010)
describe the case of ICT use in sports and the more specific
example of running. They identify multiple ways to include ICT
applications in their practices, for example, online maps to organise
routes, monitoring speed and pulse, and increasing motivation
through online competitions. When does ICT-based running
become a new sub-practice, and when does it become a variation of
the old running practice? Here, notably, social practices emerge
over time and are always subject to change because the social and

material context shifts due to political, technological, and social
changes. Pragmatic means to distinguish and summarise activities
must be found, depending on the research question and the envi-
ronmental relevance of variations.

To conduct a full LCA according to the social practice based
framework, several aspects where differences in production-
focused LCA occur must be considered. Thus, what is necessary to
address sustainable consumption in environmental assessments?

C Ask the right question

The goal is the overall reduction of the environmental impacts of
individuals or households. Innovative products might affect these
households, but the competences to use such products, the
meaning of the product and activities, as well as the interconnec-
tedness of the practices, must be considered from the beginning.

C Modelling

The modelling does not follow the supply chain of a techno-
logical intervention but the interlinked social practices of the
consumption pattern. As each social practice is connected to
equipment, the supply chains of various products are included in
the background system of the model. Because experience regarding
the environmental relevance of specific practices is limited, initial
studies will have difficulty finding appropriate simplifications and
assumptions for the model of consumption patterns.

C Inter- and transdisciplinary approaches

By observing the carriers of social practices, we can identify the
social practices. Hence, field research is necessary that can be
applied in a transdisciplinary project in a real-world laboratory or
sustainable living lab. Conducting interviews and surveys with
practitioners requires skills from the field of social sciences.

C Databases

A variety of end-consumer products is addressed in an assess-
ment of consumption patterns; therefore, more consumer goods
that represent the most important goods and activities must be
defined and assessed. Because life cycle inventory databases such
as Ecoinvent tend to avoid the stage of consumer products, datasets
for goods must be established (see Sala et al., 2019). Environmen-
tally extended multiregional inputeoutput tables (EE-MRIOT) such
as Exiobase in the product by product (PxP) version might be a
foundation for such a database because there is already a matrix for
the final consumption of households.

C Methods

Although the idea for this article stemmed from thoughts of
consequential LCA (what occurs when an individual makes a de-
cision, but by regarding social consequences, not economic conse-
quences), this social practice based framework for LCA is a
contribution to LCA research independent from the discourses on,
for example, attributional LCA, consequential LCA, and hybrid LCA.
(See Guin�ee et al., [2018] for a discussion on various LCA ap-
proaches.). We leave it to others to debate this topic and choose a
method for their assessments of consumption.

5. Concluding remarks

Social practices are routinised and often non-reflexive; hence,
problems of non-sustainable consumption cannot be solved on the
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individual level. However, because individuals are reflexive to some
extent, and due to innovations, practices evolve over time. As social
practices are connected to other social practices, wemust zoom out
of the practice under investigation to conduct meaningful envi-
ronmental assessments of consumption patterns. Bringing this
infinite complex web of practices to an operational size is a major
challenge for LCA practitioners. However, LCA practitioners are
already familiar with this task because supply chains are an infinite
web of material and energy flows, too.

The difficulty is thus data collection, where observations, in-
terviews, surveys and analyses of documents and symbols demand
skills and theories that are new in the world of LCA. Although this
difficulty can be considered an obstacle, it is also an opportunity to
bring scientists from other disciplines to LCA. This inter-
disciplinarity should bewelcomed because LCAwas always a tool of
various disciplines.

The proposed social practice based framework for LCA provides
neither a new theory nor a fusion of existing theories but a loose
combination of two existing toolboxes, that of LCA and that of social
practices. In each, there are many partly diverging theories. This
unspecificity is neither aweakness nor a sign of a failed attempt but
explained by the very broad field of consumption. Thus, the LCA
practitioner must find a fitting approach to any given case, research
question, or study design. Accordingly, the proposed framework
should not be considered a substitute for existing LCA approaches,
some of which we have discussed in this article, but as an addition.

Further research is necessary to expand this framework with
proposed and tested theories to describe practices and their
interconnectedness and consumption in a manner useful for LCA.
Problems that always arise in social practice research will also
appear in the proposed framework, for example, how to distinguish
variances of practices, and how to distinguish practices, sub-
practices, and projects. Empirical studies are also necessary to
present proof of the concepts and adjustments to the framework.
The proposed framework is not only a new approach for environ-
mental assessments of consumption but may be a stimulus for
conversation.

Despite the difficulties of applying the social practice perspec-
tive to LCA, we demonstrated the advantages that make the work
worthwhile. Technical advancements that increase efficiency and
consistency are insufficient to reach targets that would stop envi-
ronmental degradation in time. The need for an approach that
combines social practice theories and environmental assessments
was expressed from both sides: social practice researchers calling
for environmental assessments of their work, and LCA practitioners
calling for social practices in LCA.

Taking the goal of identifying and assessing consumption pat-
terns seriously means that the functional unit of LCA must cover a
broad web of interconnected social practices. We propose a
household as the functional unit, whether it is a real singular
household or a household category that represents a group of
practitioners (lifestyle group). This allows not only an assessment of

Fig. 3. Social practice based framework for LCA. Consumption pattern is described by interlinked social practices; production pattern is described by material flows in accordance
with LCA. Practices not pursued because of the practice(s) under investigation are displayed in dashed lines.
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whether or not a practice is sustainable when connected to other
practices but also of the circumstances under which a practice leads
to a consumption pattern that decreases environmental pressures.
Another possibility is to identify the necessary prerequisites for
practitioners to adopt an environmentally friendly lifestyle.

The assessment of rebound effects becomes obsolete when
focusing on interconnected practices. In the process, the proposed
social practice based framework offers more than rebound effects
to a holistic assessment because no mono-causal relations (e.g.
time, money, moral licensing) between one intervention and
adjacent activities are identified. Instead, the connections between
one practice and another can be complex and described as such if
necessary.

We conclude that to address consumption in LCA, a new
perspective must be taken from the very beginning, with effects on
the goal and scope phase, life cycle inventory, and interpretation.
Using existing LCA approaches for product assessments and
expanding them seems tempting but does not deliver satisfactory
results in the long run.
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potential for the transformation to a circular economy. Front. Sustain. 3, 1008165. 
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The circular economy is still unsuccessful in regard to its promise to transform our produc-

tion and consumption system, which cannot be observed. One problem is the focus on strat-

egies of efficiency and effectivity, while research suggests that sufficiency-oriented strategies 

of refuse, rethink and reduce show highest environmental potential. Analysing the case of 

urban gardening provides insights in the transformative potential sufficiency-oriented ur-

ban sharing initiatives. By zooming in and out of urban gardening, using semi-structured 

interviews and online-workshops, meanings, competences and materials of urban gardening 

as well as connected social practices are being investigated. Results show that urban garden-

ing contests the paradigm of availability by inheriting the meaning of ‘enough’. Urban gar-

dening is furthermore connected in a nexus of social practices by shared meanings, which 

affects shopping food, urban mobility and travelling. This proves that small interventions 

can have big transformative potential. It is further shown that sufficiency, which combines 

reduction of material demand while increasing quality of life, is not necessarily as radical as 

often proposed and a promising strategy within the context of the circular economy. Further 

quantitative environmental assessments are necessary in order to identify the specific envi-

ronmental potential of urban gardening and further urban sharing activities. 
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To date, the circular economy has fallen short of its promise to reduce our

resource demand and transform our production and consumption system.

One key problem is the lack of understanding that highly promising strategies

such as refuse, rethink, and reduce can be properly addressed using research

on sufficiency. This article argues that a shift in focus is required in research

and policy development from consumers who buy and handle circularly

designed products to consumption patterns that follow the logic of sufficiency

and explain how sufficiency-oriented concepts can be incorporated into

existing social practices. The authors show that sufficiency is not necessarily

as radical and unattractive as is often claimed, making it a suitable yet

underrated strategy for sustainability and the transition to an effective circular

economy. The case of urban gardening shows that small interventions can

have far-reaching effects and transform consumption patterns as the logic

of availability is contested by newly developed concepts of “enoughness” and

opposition to “über-availability.” The authors propose utilizing comprehensive

state-of-the-art theories of consumption and human action when developing

strategies and policies to make the circular economy sustainable while being

more critical of utilitarian approaches. Using social practice theories that have

proven to be beneficial allows human actions to be comprehensively analyzed

by recognizing their embeddedness in social and material frameworks;

addressing the meaning, competences, and materials of routinized human

behavior; and examining indirect effects.

KEYWORDS

circular economy, sufficiency, theories of social practice, sustainability transition,

sustainable consumption, urban garden
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1. Introduction

One of the currently most popular and widely discussed

strategies for achieving sustainability is the transformation of

our linear make-use-dispose economy to a circular economy

(CE) in which the resource base operates in a circular manner

within a society (abiotic materials) or in sustainable exchange

with the biosphere (biotic materials). This is sorely needed as

several planetary boundaries are being crossed at once due to

our high resource extraction and emissions, making it essential

to rethink and reorganize our production and consumption

systems (Steffen et al., 2015). For most industrialized countries,

lifestyles are associated with average resource demand of 40

to 50 tons per capita per year (Bringezu and Bleischwitz,

2009). In this context, Lettenmeier (2018) advocates for a

sustainable material footprint of eight tons per capita per year

by 2050. To successfully transition to a sustainable circular

economy that is truly within planetary boundaries, it is therefore

absolutely essential that resource consumption be reduced. At

the same time, a decent living standard for all should be

achieved, meaning that a minimum level of consumption that

allows every individual to live a good life must be ensured

(Fuchs et al., 2021).

It is often said that the CE is based on the consistency

strategy and hence follows a different logic than many other

environmental protection approaches that rely exclusively

on efficiency (Brinken et al., 2022). Consistency refers to

the circularity of materials, using them correctly instead of

efficiently so that no waste occurs (Brinken et al., 2022; Speck

et al., 2022). Some even think that this idea of effective resource

handling will be enough to achieve absolute sustainability

(McDonough and Braungart, 2002). This reductionist view is

certainly easy to criticize as perfect material cycles are not

technologically achievable in the foreseeable future in many

cases.1 More fundamentally, consistency alone is not sufficient,

either, as every material potentially entering the cycle must

originate from nature, and so absolute consumption levels

must be taken into account to limit environmental degradation

(Bringezu and Bleischwitz, 2009; Lettenmeier et al., 2014).

More comprehensive approaches to the CE go even further

and describe several sub-strategies that are not limited to

the consistency strategy and are open to sufficiency. The

Ellen MacArthur Foundation (2014) distinguishes between four

different kinds of circles, describing the “power of the inner

circle” as the potential to reduce harm to the environment

and society by keeping materials in use for longer to decrease

efforts to repair, remanufacture, and recycle. While this does

not necessarily have to be interpreted as a call for sufficiency, it

already points to the problem of circular material flows being

1 See Reuter et al. (2019) for an in-depth discussion on metallurgical,

thermodynamical and infrastructural issues.

energy- and labor-intensive, leading to further environmental

degradation due to our current energy provision system as well

as the degradation of material quality. Morseletto (2020) shows

that, in contrast to the problem of high material throughput

within a CE, most CE targets do not consider an overall

reduction of materials but rather focus on recovery rates,

resource efficiency, recycling targets, and waste reduction. In

their critical discussion of the failed promises of CE, pointing

out dissipative losses, energy demand, and complex global value

chains, Corvellec et al. (2022, p. 426) state: “It is therefore

important to dispel themyth that circular systems are necessarily

more environmentally sustainable than linear systems.”

Several strategies that come under the umbrella of CE

are now discussed in academia regarding their environmental

potential and, e.g., the art of innovation (Potting et al., 2017;

Reike et al., 2018). What started as the reduce, reuse, and recycle

hierarchy (which still essentially forms the basis of the waste

hierarchy in many countries, including the European Union)

can now be further distinguished as more comprehensive sets

of resource value retention options (Ros; see Reike et al., 2018

for a critical literature review on the conceptualizations of CE

and the various RO strategies). What Potting et al. (2017)

and Reike et al. (2018) have in common is the idea that the

refuse RO offers the greatest environmental potential. However,

while Potting et al. (2017) focus exclusively on production

and product design, Reike et al. also emphasize the role of

consumption and even stress post-materialist lifestyles. While

they do not make explicit connections to the sufficiency debate,

they invite researchers to work out the connections between CE

and sustainability concepts.

On the one hand, great hope is placed in the concept of

sufficiency as a true all-rounder that aims at a total reduction

of resource consumption by shifting the focus from economic

growth to a good life (Schneidewind and Zahrnt, 2014; Wynes

and Nicholas, 2017; Hüttel et al., 2018). On the other hand,

sufficiency is often excluded from current debates on CE

(Bocken et al., 2022). This has created a paradoxical situation in

that the necessity of a radical transformation of our production

and consumption system has finally been acknowledged by all

stakeholders working on CE (Welch et al., 2017; European

Commission, 2020), but when it comes to implementing

policies, comprehensive sufficiency strategies are off the table as

they are too radical (paradoxical because it is difficult to achieve

radical results without radical measures). It is far more often the

case that sufficiency and its counterpart overconsumption are

presented as consumer issues in that consumption science of the

last 20 years is entirely neglected (Warde, 2005; Røpke, 2009;

Shove, 2010; Camacho-Otero et al., 2018; Bocken et al., 2022).

As a result, the environmental potential of sufficiency is often

disregarded as its “radicality,” whichmeans it cannot have a truly

large-scale impact on society. It is therefore only implemented

within small niches that have no or only minor systemic impact

(Speck, 2016; Gossen and Kropfeld, 2022).
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This becomes a self-fulfilling prophecy that has been

increasingly criticized in recent years as research demonstrates

that CE concepts struggle to deliver on their promises (Welch

et al., 2017; Morseletto, 2020; Zwiers et al., 2020; Jaeger-Erben

et al., 2021; Corvellec et al., 2022).

Thus, a clear sense of ambivalence toward the debates

on sufficiency can be identified at this point. Sufficiency is

seen as a form of renunciation, but if we take the strategy of

sufficiency seriously, it, in fact, operates according to a very

different logic. It stands in contrast to the dominant market

logic that shapes production and consumption globally. This

different logic of renunciation is often only found in niches.

Nevertheless, some sufficiency-related social practices are also

quite widespread (e.g., cycling) or even considered socially

desirable (e.g., reducing food waste).

Research on sustainable transitions emphasizes the

importance of protected spaces for sustainable niche innovations

(Kemp et al., 1998; Raven, 2005; Schot and Geels, 2008). Niches

are characterized by alternative and proactive actions and

the development of alternative ideas and innovations in the

respective fields, for example, community-supported agriculture

which also supports non-processed and plant-based food. Thus,

niches provide an opportunity to do something different. Niches

are shielded from current logics and can define themselves as

different (Fuenfschilling and Truffer, 2014). Niches, therefore,

emerge precisely where actors try out alternatives that differ

from the dominant logic and the rules and routines of the

regime and where safe spaces are created for alternative actions

(Geels and Schot, 2007). This not only involves technological

innovations but also “novel ways of doing (practices), thinking

(narratives, imagination) and organizing (structure)” (Ehnert

et al., 2018, p. 2) that break with dominant, often unsustainable

logic (which is why they are novel or different in the first place),

and need to be scaled up to achieve a systemic change (Ehnert

et al., 2018; Von Wirth et al., 2019; Loorbach et al., 2020).

Sufficiency can in fact be located precisely in such niches of

alternative logics and in the doing, thinking, and organizing of a

new or alterative way of doing something that could potentially

be scaled up. For example, plant-based diets using community-

grown vegetables represent just such an alternative way of

doing things and are currently still a (growing) niche. These

may well differ from the incumbent agri-food systems based

on an animal- and machine-intensive, conventional, industrial

system, and its associated rules and logic (El Bilali, 2019). The

level of sufficiency depends heavily on how well it fits into

existing logic and, of course, on what exactly is understood by

sufficiency. As Sandberg (2021) shows, sufficiency is possible

at different stages: the current animal- and plant-based diet

with its (overly) high intake of meat and meat products could

be substituted by an entirely vegan diet. However, this still

seems very radical. Alternatively, it could be changed to a

plant-based diet with a very low intake of meat and meat

products, which would be less radical and potentially more

realistic, not least because it is linked to the logic of the current

food system.

When looked at from a transition perspective, the

ambivalence of sufficiency becomes apparent. It can usually

be assumed that niches need to find points of contact with the

dominant logic of the current system to scale up and transform

the system itself (Augenstein et al., 2020). This can work very

well in conjunction with a CE that is often based on dominant

logic (optimization of resource use). Thus, depending on the

degree of connection to the CE, it would appear that sufficiency

can do both: find points of connection to the existing system

and be extremely radical. From the perspective of transitioning

to a CE, sufficiency is thus ambivalent in the best sense.

This article aims to explore how sufficiency can spread in our

consumption system by providing a low-threshold entry point.

The authors have approached this task from the perspective

of social practice theories. A theoretical discussion on how

sufficiency can be identified using social practice theories is

followed by an empirical study that illustrates how sufficiency

spreads within consumption systems. This is demonstrated

by analyzing a specific form of urban gardening, namely an

aquaponic system called “Farmbox.”

2. Theoretical background: What
makes social practices
sufficiency-oriented?

Over the last few decades, we have missed out on a great

deal of potential to reduce environmental impacts by reducing

our energy demand as much of the academia and most political

institutions have relied on either the homo economicus or the

effectiveness of behavioral economics, such as nudging (Shove,

2010; Hampton and Adams, 2018). The same mistakes should

be avoided when discussing CE again (Zwiers et al., 2020).

Research on (sustainable) consumption instead suggests shifting

the focus from consumers and their behavior to routinized types

of behavior itself using social practice theories (Shove, 2010;

Huber, 2017; Welch et al., 2017; Hampton and Adams, 2018;

Suski et al., 2021).

In a literature review on consumption in the context of

CE, Camacho-Otero et al. (2018) show that most scientific

papers use utilitarian approaches, such as the theory of planned

behavior, and economic approaches, such as rational choice

(both focusing on “the consumer”), while studies that rely

on social practice theories (focusing on consumption) are in

minority. Studying this situation, Welch et al. (2017, p. 6)

concluded that “[t]he imagined futures of Circular Economy

often elide everyday life, even while acknowledging the centrality

of consumption to the model” and that even concepts that put

special emphasis on aspects such as collaborative consumption

are “offering little by way of projected context as to how such

changes will come about, and a simplistic understanding of
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consumption.” The fundamental problem is clear: how are we

to achieve the much-needed, fundamental transformation of

our consumption system when we do not really understand

consumption or transformation? Is this going to happen by

chance or wishful thinking? Rabiu and Jaeger-Erben (2022) just

recently provided a model to address the appropriation and

routinization of circular consumer practices with the help of

social practice.

To gain a better understanding of what sufficiency-oriented

social practices are and how they can be identified, social practice

theories are introduced along with a brief overview of the

research on sufficiency itself.

2.1. Social practice theories

Social practice is a routinized type of behavior that

incorporates a bundle of things, such as knowledge, skills, ideas,

meanings, etc. (Reckwitz, 2002). The closely linked elements of

a social practice make specific behavior somewhat complex as

multiple aspects have to come together (e.g., driving includes

the car, the road, knowing how to shift gears, and the masculine

urge to burn oil; Shove et al., 2012). However, as all these

aspects of a given social practice, such as driving, seem to

fit together so naturally, we perceive them as one entity, one

social practice, which helps to reduce complexity, enabling

orientation and easing communication. If I tell my colleague

that I am going to drive home now, they have a very clear

understanding of what I am about to do even though my

actions are as complex as driving, and they might not know

anything about the specific route, the car, or my personal

driving skills.

The meanings, materials, and competences of social

practices (Shove et al., 2012) are shared within or located

in social and material contexts. Therefore, social practices

do not describe individual behaviors but rather behaviors

that exist as entities in themselves within society. A practice

“provides a template in terms of which actions are adjusted

and calibrated [. . . ] [but] not all enactments of practice are

consistent or faithful and that each performance is situated and,

in some respect, unique” (Shove et al., 2012, p. 122). Individuals

participate in social practices (and hence are the carriers of social

practices), and social practices can only be observed as they

are performed by them. Lifestyles can therefore be described

by the combination of social practices involved in everyday

life (Suski et al., 2021; Kropfeld, 2022). However, we are not

totally free in choosing social practices as they are themselves

linked in an infinite network of social practices within our

social-material contexts (Røpke and Christensen, 2012). Eating

is connected to cooking (or driving to a restaurant) and

cooking is connected to grocery shopping, which is connected

to going to work, which is connected to paying attention

in school, etc. While these connections are not necessarily

definitive necessities on an individual level (one can drop

out of school, steal food, and still be able to eat), it is

difficult to break free from many path dependencies. When

discussing strategies to reduce environmental impacts, keeping

this network characteristic in mind is crucial to address the

unintended side effects of a given intervention (Suski et al.,

2021).

Shove et al. (2012) observed that social practices emerge,

exist, and cease to exist over time by building and losing

connections between the dimensions that constitute the practice.

Emerging social practices, also called proto-practices, are often

found in niches where the connections between the various

elements are only in the making and more prone to change

within shorter periods of time.

As some sort of material base is crucial in all social practices,

which we also consider to be actual physical entities rather

than just symbols (Warde, 2005; Shove, 2017), we are able

to address consumption by analyzing the materials that are

being transformed into waste by utilizing them as part of the

participation in social practices (Røpke, 2009; Suski et al., 2021).

Products and infrastructure are used within social practices,

and once they are used up, they become waste (in the form of

emissions, municipal solid waste, etc.).

2.2. Sufficiency

Sufficiency is, in some regards, similar to CE. There has

been an increasing amount of research in recent years as

well as high hopes for sustainable transformations, but no

coherent definition as scholars from very different disciplines

are working on it with different agendas (Jungell-Michelsson

and Heikkurinen, 2022). In principle, sufficiency or somewhat

similar concepts (e.g., voluntary simplicity, simplification;

Alexander and Ussher, 2012) aim to achieve a good life by

reducing the material wants in our lives (Spangenberg and

Lorek, 2019). This means that the consumption levels of

many will decrease as the focus shifts to alternative measures

and cultures of wellbeing and wealth (Schneidewind and

Zahrnt, 2014). The goal is to reduce the pressure society

puts on the environment by reducing resource demand (Speck

and Hasselkuss, 2015). Typical examples include a vegan

diet, avoiding flights and other elaborate long-distance travel,

reducing individual car use, or moving to a smaller suburban

house or flat. A sample calculation by Speck (2016) demonstrates

that sufficiency lifestyles reduce resource demand by 30–70%.

As sufficiency provides a fundamentally different approach

to living compared to the growth and efficiency-oriented

society of the past 250 years, the research field is multi- and

inter-disciplinary, ranging from economics and marketing

(Gossen et al., 2019; Kropfeld and Reichel, 2021; Bocken
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et al., 2022) to political sciences (Spangenberg and Lorek,

2019) and environmental modeling (Speck and Hasselkuss,

2015), to name but a few. See also Santarius et al. (2022)

for a truly multi-disciplinary approach to addressing

digital sufficiency.

Depending on one’s scholarly background and goals,

sufficiency is defined in various ways: from a radical concept of

non-consumption (Princen, 2005; Stengel, 2011) and systemic

change to a low-threshold option that fits into our daily lives,

such as cycling daily commutes (Speck, 2016). Furthermore,

several degrees of sufficiency are defined by Fischer et al. (2013).

They argue that a low level of sufficiency can be found in many

lifestyles, e.g., lowering the interior temperature by 1◦C (from 20

to 19◦C) or not using a car.

Sufficiency in the field of nutrition is associated with diets,

whereby a plant-based diet with no food waste is often the

starting point toward greater intellectual engagement with the

production and consumption of food and the general field of

sufficiency (Speck, 2016).

Recently, Bocken et al. (2022) defined sufficiency as having

enough to live well without excess, satisfying essential needs to

live and function comfortably, while prioritizing quality of life

in work, education, and leisure, but not needlessly striving to

satisfy infinite human material wants. “Enoughness” was coined

as a central description of what is enough for the individual

while also leaving enough for everyone else (Fuchs et al., 2021).

Similarly, Speck (2016) defines sufficiency in private households

as implementing modified cultural techniques in the form of

social practices in as many household-related consumption

areas as possible. What is important here is that everything is

done under the premise of reducing negative ecological and

social impacts, thus underlining the idea that even though the

ecological impact is not always a leading aspect, ecological

reduction often occurs. This idea is also taken up by Sandberg

(2021), who identifies several types of pathways to sufficiency:

absolute reductions, i.e., reducing the amount of consumption;

modal shifts, i.e., shifting to a consumption mode that is less

resource-intensive; product longevity, i.e., extending product

lifespans; and sharing practices, i.e., sharing products among

individuals, and notes that several sufficiency practices have an

environmental benefit.

Sufficiency is connected to the circular economy by its

shared goal of reducing dependencies on rawmaterial extraction

and the associated environmental impacts. However, in contrast

to strategies of consistency (e.g., reuse and recycle), there are no

actual material cycles as the goal of sufficiency is the absence of

material throughput.

Whereas an extensive body of literature addresses a

definition of sufficiency, only a few go into the discourse on

social practices (Lahusen et al., 2016; Speck, 2016; Kropfeld,

2022). A clear description (or even a broad discussion) of how

sufficiency can be identified from the social practice perspective

is lacking.

2.3. Sufficiency in social practices

Adopting the perspective of social practices, sufficiency is a

set of daily practices that avoid the demand for energy, materials,

land, water, and other natural resources while delivering

wellbeing for all within planetary boundaries. Sufficiency bridges

the inequality gap by setting clear consumption limits to ensure

fair access to space and resources (Saheb, 2021).

In the investigation of routines and practices, a variety

of examples of more or less sufficient practices in everyday

life are available (Sandberg, 2021). Many social practices and

(social) initiatives such as neighborhood gardening, bicycle

lanes, and corporate calls for less consumption are associated

with sufficiency (Gossen et al., 2019; Suski et al., 2021). However,

focusing exclusively on decreasing the use of material through

social practices is not enough to identify sufficiency. Efficiency

also aims at quantitatively reducing the materials used. In

sufficiency, one could argue that the quality of the material base

is different (a car is not replaced by a lighter car but rather by

a bicycle). This, however, would require a specific situational

analysis as aspects such as poverty should not be confused

with sufficiency. A bicycle can also be ridden for sport and to

compensate for sedentary work to increase productivity, not just

to get from A to B. One would not necessarily refer to exercise

as sufficiency. Hence, the meanings of practices are important to

identify sufficiency.

What meanings associated with sufficiency require a prior

definition of sufficiency? Environmental concerns? Yes. Stress

reduction? Maybe. Positive self-image? No. This article argues

that there is a broad gray area of meaning that may indicate

sufficiency, but not necessarily. To the authors’ knowledge,

there is no coherent list of meanings of practices associated

with sufficiency. Furthermore, their qualitative nature prohibits

a definitive list. In her literature review on sufficient social

practices, Kropfeld (2022) compiled a list of meanings (as

well as competences, materials, and rules) that are found in

the literature on social practices referred to as sufficiency-

related. However, this does not mean that every meaning (or

material/competence) is in itself related to sufficiency. For

instance, one could examine the social practice of renting goods

and the identified meaning of “access to a greater variety of

goods” (Kropfeld, 2022, p. 13; based on Retamal, 2019). This

is the complete opposite of sufficiency as it promotes the ideas

of materialism and growth. Depending on what one aims for

in a study, it can be argued that a social practice with no

characteristics of sufficiency in its meaning cannot be considered

a sufficiency-oriented social practice (as is the case with renting

goods in Kropfeld, 2022).

In addition to sufficiency-oriented meanings, access to

specific sets of competences is necessary to reduce the material

demand for social practices or one’s lifestyle by participating

in new social practices. Growing your own vegetables requires

knowledge of sowing, watering, pest control, etc., while repairing
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things requires manual skills. Not driving a car to get from

A to B requires skills such as riding and maintaining a bike

or understanding the rules of public transport. However, in

many cases, these competences can be acquired over time by

attempting them (learning by participating) as sufficiency is

often rather low-tech and low-cost. The first time one repairs

a flat tire will take the most effort, but by the fourth time, it will

become routine.

Just as competences are relevant to performing specific social

practices, so too is access to materials such as tools for repairing

things or land for growing plants. Hence, materials can have two

characteristics, namely becoming obsolete and being necessary.

Again, the question arises as to when can a social practice really

be considered sufficiency-oriented. Is this when the materials

required have a lower environmental impact than the materials

saved? This is a very quantitative understanding, but it is in

line with the definition of reducing the use of resources and

environmental impacts. This net saving result is often not as

easy to estimate as one might assume. For example, Lahusen

et al. (2016) analyzed the drying of washed clothes and argued

that using a drying rack is a sufficiency-related social practice

whereas using a tumble dryer is not as it consumes additional

energy. This analysis fails to consider the additional energy

consumption for the heating necessary to dry clothes on racks (if

clothes are dried indoors during the colder months). Rüdenauer

et al. (2008) conducted a life cycle assessment in this case and

showed that using a tumble dryer might be an environmentally

friendly alternative in coldmonths depending on specific drying,

airing, and heating practices. This example can be taken further

by saying that what might have been correctly referred to as

sufficiency in the past (drying cloths on racks) is not sufficiency

anymore due to the increased energy efficiency of tumble dryers

and reduced carbon intensity of our electricity grid (while room

heating is mostly still fuelled by oil or natural gas).

Figure 1 provides an overview of sufficiency aspects within

several dimensions of social practices. This demonstrates that

identifying and scaling up sufficiency-oriented social practices is

a complex endeavor with several potential pitfalls as explained

above (renting goods, using drying racks). However, it also

provides a framework for comprehensive analysis. Furthermore,

by giving serious consideration to the connections, it also allows

researchers to ask new questions, e.g., how does meaning x

correspond to the materiality of social practice y?

Many examples evolve around the idea of abandoning

existing social practices, such as driving, while recruiting carriers

for other or newly evolving social practices, such as riding a

bicycle. However, social practices themselves are also under

pressure and able to change over time, as Shove et al. (2012)

discuss regarding the history of driving, and Shove (2003) notes

regarding cleanliness practices. For sufficiency, this means that

connections between the meanings, materials, and competences

might loosen in part, but the overall social practice remains.

Ways of eating dinner may change in that animal-based food

(material) is replaced by plant-based food, but the practice of

“having dinner” itself does not change. This remains true even

when additional meanings become part of the social practice

(environmentalism and animal ethics) and competences change

(there is no longer any need to know how to cook a rare steak

as there is no blood involved). However, in the infinite network

of social practices, one can find abandoned social practices over

time when sufficiency prevails, at least in the production realm.

When the material of meat becomes detached from the social

practice of cooking, there will no longer be a connection to the

social practice of slaughtering animals, which will (rightfully)

lead to the practice becoming extinct.

The transition from a conventional to a sufficiency-oriented

social practice is therefore fluid and often cannot be determined

by just one factor.

Another important feature in the context of sufficiency

also warrants consideration: non-action. Instead of using a

bicycle to get from A to B, one can just stay at A. Or one

could go to C instead, which is much closer (a nearby forest

instead of a pacific island). In the context of sufficiency, we

often underline renunciation as sufficiency is always associated

with non-consumption. Empirically, this is a problem as

not engaging in a social practice cannot be observed. The

practice-as-a-performance perspective is missing. To analyze

non-participation (narrative), interviews can be utilized to

specifically address social practices that are known to be

environmentally intensive but are not identified in surveys or

observations, e.g., flying or eating animal products. Here, the

authors can find out whether the research participants choose

not to fly because of environmental concerns or because they

are just scared of flying. To make this manageable (interviewees

cannot be asked about every social practice they have not

mentioned in a survey), quantitative knowledge of the material

world of consumption is necessary to focus on environmentally

relevant social practices (Lettenmeier et al., 2014; IGES, 2019).

When placing the research focus on non-action, one must

keep in mind that it is not possible to follow the dynamics

in social practices to the point where a specific social practice

ceases to exist. Research that analyses the dynamics of social

practices does so by looking at the past (Shove, 2003; Shove et al.,

2012). Instead, one is more likely to examine smaller groups of

people not participating in specific social practices, e.g., flying,

which does not mean that the social practice itself is already

non-existent. Rather, one is searching for the first signs of the

disintegration of social practices.

When investigating transition pathways for sufficiency-

oriented social practices or assessing the sustainability potential

of such practices, it is recommended that a given case be

analyzed not as a singular social practice but as part of a network

of practices to address side effects (Røpke and Christensen, 2012;

Speck and Hasselkuss, 2015; Suski et al., 2021).

In the interim, taking the social practice perspective, it can

be concluded that deciding whether or not a social practice
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FIGURE 1

Locations of sufficiency in social practices (own depiction).

can be called sufficiency-oriented is quite complicated. However,

this should be understood as a worthwhile analytical process

when aiming for the sustainable and circular transition of our

consumption and production system, as this allows us to focus

on social practices that:

1) Have environmental potential in themselves by actually

reducing the material base rather than just hoping to do so,

2) Share meanings that are relevant for consumption

transitions, e.g. slowness, environmentalism, anti-

consumerism, and hence have the potential for positive

network effects, and

3) Build a knowledge and skill base that enables practitioners to

participate in other sufficiency-oriented practices, which in

turn can have positive network effects.

3. Methodology

3.1. Choice of case

To control for the above-mentioned theoretical postulations

on how to identify sufficiency in social practices and further

explore the phenomenon of sufficiency through the lens of social

practice theory, the authors analyze the case of urban gardening

(Hacking, 1992). The focus is on a single case as the research

design itself is being tested. However, further studies might want

to compare multiple cases or perform analyses in combination

with longitudinal or retrospective studies, depending on the

specific interests (Flick, 2021).

The case focused on is the Farmbox,2 a more technically

sophisticated urban garden involving hydroponic farming and

aquafarming in symbiosis (an aquaponic system). This case was

chosen as the result of a longer process as a part of the authors’

2 https://arrenberg.app/projekte/die-farmbox/

work on a transdisciplinary project in the real-world laboratory

of Wuppertal, a large city in Germany (Schneidewind et al.,

2018).

First, the authors talked to the organizers of the “Aufbruch

am Arrenberg” (“Departure on the Arrenberg”) neighborhood

association. The civic initiative is extremely active in the field of

bottom-up collaborative urban development and neighborhood

activities that focus on sharing, sustainability, and achieving a

good life. Arrenberg is the name of the city district. As the

initiative was already a project partner, the authors wanted to

find a common interest for a study to boost urban sustainable

initiatives. The Aufbruch am Arrenberg initiative is organized

into three thematic fields: energy, mobility, and food. They also

have some smaller projects categorized under “miscellaneous.”

As there was no mobility project with a current, real impact

on everyday life, we disregarded that field. An energy-related

project was discussed but later discarded when the funding was

canceled. Food and other projects were more promising as they

focus more on short-term, real-life actions rather than long-

term, political engagements. This is in line with Lettenmeier

(2018), who discussed the high potential for environmental

savings and upscaling in the food sector because dietary choices

can be made again every day.

The authors then organized an online workshop, inviting

people involved in any food-related or other projects within the

Arrenberg initiative. Table 1 provides an overview of the projects

represented. One goal of the workshop was to gain a better

understanding of each project and how they are organized to

select one for in-depth analysis.

We chose the Farmbox project for further analysis as this

was one of only two activities that was attended by several

people. The other group was soon disregarded as everything had

to be organized online (due to the COVID-19 pandemic), and

they were an elderly, tech-averse group who already struggled

with attending the online workshop and failed to complete the
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TABLE 1 Projects represented at the online workshop.

Project Description Number of
participants

Sustainability focus

Food sharing Saving food from grocery stores and bakeries and sharing it with the public 4 Environment and society

Farmbox Aquaponic system to grow food 4 Environment

Open restaurant day People opening their private kitchens to the public for one day to meet and eat 1 Society

The taste of my childhood Mainly migrants serving traditional food to the general public 1 Society

Free barber shop Providing free shaves, fun and food to destitute people 1 Society

Clothes swap Quarterly shop to donate or get clothes for free 1 Environment

surveys. The workshop took place in December 2020, followed

by interviews in the Fall of 2021.

The Farmbox project was primarily managed by four people

and was located next to a busy bike lane and café. The Farmbox

is quite small (a trailer), so it is more of a test facility and

place to learn about alternative ways of farming (teaching

passers-by, too) and not a means of producing significant

amounts of food (in a later project, some of the group scaled

up this urban farming idea and provided proof of concept

to build an aquafarm on an economically feasible level in

the city). This special kind of garden attracted various people

from different backgrounds. Three of the participants were

men and one woman, all in their thirties. One participant, a

biology student, who the others called the “walking biology

encyclopedia,” was already an experienced gardener, active

in several gardening projects. For others, gardening was a

new experience.

3.2. Data collection and analysis

The data collection was based on the principle of zooming

in on and zooming out from social practices (Nicolini, 2009).

The objective was to learn about the social (proto-) practices

themselves (zooming in) to determine what was necessary

for participation, what meanings the social practices had,

and whether they inherited sufficiency principles, etc., as well

as how they are integrated into the seamless web of social

practices in daily life (zooming out, see Suski et al., 2021 for a

framework on how to use this zooming duality in environmental

assessments). A range of data collection methods was used for

various dimensions of social practices (material, competence,

and meaning) and at different points in time (current vs. at

the beginning). In addition to this, the authors had intended

to conduct group work for collective narratives and individual

data collection as a contrasting,more personal form of narration.

Table 2 provides an overview of the data collectionmethods used

and what they each covered. The data collection was intended

not only to provide data for this article but also for the work of

others (focusing on social cohesion and social capital as well as

TABLE 2 Overview of data collection methods used and what they

covered.

Method of
data
collections

Time Dimensions
of social
practices
covered

Zoom

Survey 1 Late 2020 Meaning and

material

In (meaning)

Out (material)

Online workshop Late 2020 Competences In

Survey 2 (timetables) Late 2020 Material Out

Interviews Late 2021 Meaning In and out

a quantitative environmental assessment). Here, the focus was

on the parts crucial for this article, but other parts were also

mentioned to provide a full picture of what actually happened.

First, the authors conducted an online workshop with eleven

participants in late 2020, which was accompanied by two

surveys, one at the beginning to capture socio-demographic

information and general information regarding the participants’

personal lifestyles and one afterward to learn about the structure

of their daily lives. The first survey asked the participants for:

• Socio-economic data (age, gender, income, profession/job,

and education),

• Their role in the “Aufbruch am Arrenberg” initiative (the

social practices they participated in, their motivation for

participating in the project), and

• General information on private consumption (dietary

information and hobbies).

The rationale behind this initial brief survey, which took

around 5min, was to gather some hard facts efficiently without

interference. The motivation to participate was of the utmost

importance for this article so that the authors could compare

the responses with those from the interviews conducted later

on where the interviewees described how they became involved

in the project. This allowed the authors to make comparisons

regarding different times in their engagement. The decision was

taken to conduct this survey at the beginning because longer
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TABLE 3 Overview of interviewees involved in the Farmbox.

Interviewee
background

Main role Length of interview

Biology student Everything

biology-related

40 min

Gastronomy

manager

Artificial light 62 min

Designer Public relations 64 min

Emergency

paramedic

Handyman 54 min

group discussions on environmental protection, inclusive of

living in the neighborhood, gentrification, etc., may have altered

some of the responses.

The workshop aimed at gaining a broad picture of Arrenberg

itself, its people, and the organized activities; in other words, the

setting. The skills and materials of the social (proto-) practices

were also captured.

The workshop was organized using the zoom online video

call platform and online whiteboards (Google Jamboard),

which were prepared beforehand. This not only allowed the

participants to talk to and see each other but also to work

collaboratively as in offline meetings. The whole session took

90min. The participants captured the results themselves on

the whiteboards in the form of text boxes, sticky notes, and

drawings. The process was divided into three parts consisting of

the following tasks:

1) Explain what you do in the Farmbox/food sharing etc. in such

a way that someone else could do the same work afterward.

This zoomed in on the skills, knowledge, and materials

needed to perform the social practice.

2) Draw a map of how you are connected to each other (less

relevant for this article) and the kind of people you are

looking for to participate.

3) Show (on a shared map of the district) and describe

important places in your daily lives. This zooming-out

activity aimed to generate a general picture of how important

the Arrenberg quarter is to the participants, which may

imply sufficiency inmobility and satisfaction with their living

environment. It was shown that this was less relevant for the

Farmbox project because for some reason they were the only

group who mainly lived outside the Arrenberg quarter.

A further online survey regarding social practices structured

according to time and space (Røpke and Christensen, 2012) was

conducted afterward by filling out timetables for an ordinary

week and travel activities over the last year. This aimed at

capturing material consumption, but it was less relevant for

this article.

The semi-structured interviews conducted in late 2021 with

the four Farmbox practitioners were most relevant for this

TABLE 4 Structure and goals of the semi-structured interviews.

Thematic
topic

Objective Questions
(examples)

Description of what

they personally do

at the Farmbox and

why.

Personal motivation

and background for

participation. The

meaning of

“Farmboxing”

(zooming in).

Tell me again what

you do here in

Arrenberg and how

you came to be here.

What do you tell

your friends about

why you do this?

What keeps you

motivated when

you are annoyed or

face barriers?

Life in the

Arrenberg quarter

and, if they lived

somewhere else,

how this relates to

their own living

environment.

Exploring the

setting in which the

daily social

practices occurred.

Tell me about life in

Arrenberg.

When friends from

other cities visit,

do you show them

around Arrenberg?

What do you do

here then?

Can you take

something from life

in Arrenberg back

to your living

environment or are

these two

completely separate

worlds?

Consumption in

everyday life (food,

mobility, leisure,

travel).

Meanings of other

social practices in

order to look for

similarities with

Farmboxing

(zooming out).

What role does

nutrition play in

your everyday life?

How do you source

your food?

Tell me how you get

around in everyday

life.

Where will your

next holiday be after

Covid-19?

What else do you

like to do in your

spare time besides

the Farmbox?

What do you

consider important

to have or achieve

in your free time?

article. The interviews were conducted during online video

calls and were recorded. Table 3 provides the specifics of the

interviews and interviewees. Each interview was structured into

three main parts. The objectives and some sample questions can

be seen in Table 4.

While the second survey already provided data on what

the participants did and how often, this part of the interview

was intended to provide information on the meaning of their

consumption patterns. This is important as the meanings

of social practices are always in competition with individual

meanings. For example, the authors wanted to know why the

interviewees avoided flying to go on holiday. This allowed the
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social practice of “Farmboxing” to be connected to other social

practices through shared meanings. This requires a level of self-

awareness or reflective thinking and articulation. This presented

certain challenges when it came to regional farming of products

the interviewees bought at markets as they often could not

articulate why regional production was so important to them,

but rather just repeated that it was.

Prior to the interviews, the authors did not state that they

are especially interested in the environmental aspects of what

they were doing, just that they were interested in what the

interviewees were doing. However, as the authors’ names can

easily be linked to environmental topics by doing a quick

Internet search, they asked if the interviewees knew what

we were working on, especially if the authors felt that the

interviewees were really pushing environmental topics. None of

them knew and they were interested to hear what it was all about.

However, it is widely known in Wuppertal that the Wuppertal

Institute works on various topics relating to sustainability, so the

authors suspect that the participants had some idea of their areas

of interest. This was also suggested by the fact that the interviews

were very casual in style, implying familiarity and trust, perhaps

based on a mutual interest in the topics of sustainability and

environmentalism. Several cooperation projects have already

been conducted between the Wuppertal Institute and the

University of Wuppertal on the one side, and the Aufbruch am

Arrenberg initiative on the other. Even though the interviewer

had no previous history of involvement in such projects, this

might have helped indirectly. This level of trust and openness

was further supported during the interviews, helping to gain

insightful answers on the interviewees’ individual meanings

and the meanings of the social practices they participated in.

Here, it was helpful that the interviewer also grew food in

her garden.

All these research activities were conducted during COVID

lockdowns, so the authors tried to address irregularities in

their routines, e.g., by asking what their first holiday after

the COVID restrictions would be like. The interviews were

conducted online, recorded, and transcribed.

The interviews were transcribed (clean read) and analyzed

by conducting a qualitative content analysis (Mayring, 2014). As

the authors were interested in the meanings of social practices

and individual motivations to identify sufficiency and how it

connects various social practices, the focus was exclusively on

content that discussed such aspects. This means that the authors

gathered all themeanings expressed by the interviewees and only

later tried to identify the ones that were sufficiency-related. As

there was no prior set of expected meanings of social practices

in everyday life, a category system was developed inductively.

As the category system grew with each interview, two runs

were conducted with two different authors of this article

to analyze the material. As the meanings are contextualized

(meanings of specific social practices), the coding unit was

a phrase.

4. Results and discussion

4.1. Zooming in on Farmboxing

At first glance, urban gardening, especially taking care

of hydroponic and aquaponic systems, does not necessarily

appear to be a sufficiency-oriented social practice. It is more

directly linked to CE strategies such as reuse and recycling as

nutrients and water run in circles between the two systems.

From a technical perspective, sufficiency comes into play as

hydroponic farming avoids using soil as the medium in which

plants are grown and substitutes this with water. Data from the

online workshop provided quite a broad picture of what the

Farmbox project was all about. The authors summarized three

general themes in terms of meanings that can be associated

with “Farmboxing”: environmentalism, teaching and learning,

and community.

4.1.1. Environmentalism

While listing the requirements to participate in the Farmbox

during the workshop, several people stated that motivation

was necessary, though without clarifying what motivated them

exactly (“Don’t forget why you are doing this,” “Motivation is

important, be there regularly, no other basic requirement,” or

“The main requirement: be up for it, be interested.”). However,

they also vaguely stated that doing the work paid off. For

instance, one participant explained: “Go the extra mile and you

soon notice the benefit.”

From the interviews, the authors learned that this vagueness

of meaning could be linked to very different initial, individual

motivations. While the biologist saw the environmental

potential (“Using the same amount of effort, we can work in

a more nature-friendly and environmentally friendly way that

is also more effective and more efficient.”), others reported an

initial economic interest or just an interest in doingmanual work

in their free time. However, this initial motivation quickly grew

to include the idea of environmental protection.

One person stated that, until recently, they had no

connection whatsoever to topics regarding sustainability, but

that this had changed since they started gardening in the

Farmbox project. The reason for getting into urban farming

was economic interest, as the participant saw, working in

gastronomy, an opportunity to reduce the price of basil through

hydroponic farming.

The participant explained: “But there, too, I saw the

economic factor quite blatantly. So, I knew we had a problem,

the curve in the price of basil. I want to make a flat line out

of it. And that’s how I sort of got into sustainability and Close

the Loop and the circular economy. And so, I fell in love with

shock.” (Close the Loop refers to a project where the participants

conducted a proof of concept to scale up the Farmbox.).
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This growth into the sphere of environmentalism was

also shared by another interviewee, jumping abruptly from a

description of quality free time to environmentalism:

“Everything is very technical, high-tech, a lot of things

can be computer-controlled and IoT monitored. And that,

for example, is actually what attracts me so much about

it, this technical playfulness. We men turn seven, and after

that we just grow, and we are children until the end, and

that’s a very big point I have to say, and simply because of

that we dealt with sustainability a little bit at the beginning;

you knew about it, you knew what was behind it, a little

bit, but not so exactly yet either. And of course, this has

been deepened by the Aufbruch am Arrenberg initiative and

especially by the Farmbox project, andmeanwhile, it has also

become part of our everyday life.”

This development toward more idealistic meanings can also

be seen in the answers to the survey question asking participants

to complete the sentence “Motivation: I participate in the activity

because. . . .” They all sounded very ambitiously sustainable,

stating an interest in bottom-up urban development, local

sustainability, climate neutrality, and collaborative engagement.

However, when describing how they got into gardening in the

interviews, they sounded very different. One stated that they

always liked working manually with and on technical equipment

but did not have a workshop at home to do so. The student

reported that they were looking for a place to complete a

mandatory internship (later it was made clear that the university

would not accept the Farmbox as an internship, but this did

not stop the student from participating). The participant who

worked in gastronomy reported that they were not allowed to try

hydroponic basil farming in the restaurant, so they had looked

for another place to play around with the concept and test the

technical aspects of it, taking a deep dive into the physics of light

and its role in growing plants. The fourth participant came into

contact with urban gardening and the Farmbox project during a

project for their master’s degree course.

4.1.2. Teaching and learning

Another aspect of the Farmbox project was the setting

and its integration into city life. In the description of the

Farmbox during the online workshop and in the interviews,

it was mentioned several times that explaining their activities

to passers-by, teaching science to ordinary people, and seeing

that the project was considered an important task, was very

rewarding (“As soon as somebody enters the Farmbox, they leave

everything behind,” “And we really used it to take people by

the hand and walk them through the Farmbox to show them

how it works. [..] And that was extremely enjoyable, because

I’m here and I really like explaining things,” “So, on the one

hand, we want to gain a bit of experience, but also to inform on

the other hand, to look at the whole thing as an extracurricular

place of learning. And yes, in principle it is a learning and

communication object.”).

In addition to reaching out to other people external to the

Farmbox and teaching them, learning things themselves was

pointed out as well (“The knowledge that we have generated

there, the practical experience that we have gained, I think

we will also take much of that with us to Gut Einern.” [Gut

Einern is a newly-developed sustainable neighborhood project

at a different location in Wuppertal founded by people from

the Arrenberg area, one aspect being sustainable urban farming.

Some of the people from the Farmbox project subsequently got

involved in Gut Einern], “And also the learning, so X has really

dug into the topic of plants, especially artificial light and things

like that. [. . . ] that’s why I think that personal learning and all

the aspects I mentioned are definitely present in all of us,” “[. . . ]

where everyone really benefited was the know-how and no, no

real monetary amount”).

It is hard to tell, but there is often no clear distinction

between learning and teaching as they both involved the

excitement of newly-gained knowledge. That is why these are

summarized as one central meaning of “Farmboxing,”

4.1.3. Community

Finally, the aspect of community was pointed out by the

participants. This can be traced back to its origin in the Aufbruch

am Arrenberg project, which is based on an open neighborhood

community. When asked about their motivation to continue

working on the Farmbox project, they replied: “And just to

stay in contact with the people and also to somehow work

together with the Farmbox group,” or “On the one hand,

of course, the people, and because somehow everything has

developed in such a sustainable, yes, it is a bubble sometimes,

sustainable direction, which is extremely, extremely exciting,”

or “I am a very social person. I really, really like being around

people, but also looking for common ground with people.” The

community aspect, however, was discussed less often compared

to environmentalism and teaching and learning. The reason

for this was unclear, and the authors cannot conclude that

community was less important. It is probably just less present

as an articulated topic.

In summary, it can be stated that the Farmbox project

was a time-consuming social proto-practice that focused on

piling up and sharing intangible assets such as knowledge of

environmental food production and the pure joy of collaborative

work. The material products aimed for were simply basic food,

hopefully, produced in a resource-saving manner. There was

no high competence threshold to participate in the Farmboxing

practice as the only requirement was motivation. Expertise was

gained over time and the yield was of secondary importance.

As the Farmbox concept is a high-tech version of urban

gardening, the necessary material base for implementing a
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project similar to the Farmboxing project would be quite high

(a container, pumps, photovoltaic panels, etc.), especially in

relation to the low yield. The authors did not conduct a full

environmental assessment comparing the Farmboxing concept

to regular farming. Therefore, the conclusion can probably be

drawn that, in this state of technological development, the

Farmboxing concept is more resource-consuming. However,

if the Farmboxing approach is seen as a specific aspect of

living in an urban neighborhood focusing on the environment,

community, and sharing knowledge, as is the case within the

whole Aufbruch am Arrenberg project, a broader picture of how

such a life evolves around “Farmboxing” is needed. This can be

obtained by zooming out to see the whole potential.

4.2. Zooming out of Farmboxing

While zooming out of Farmboxing, a distinction has to

be made between food-related and other social practices as

Farmboxing is in itself food-related and, hence, has higher

impacts in this consumption area.

4.2.1. Food-related social practices

The interviews showed that growing some food made the

participants far more aware of seasonal and regional food

production and the energy demand for vegetables that require

external heating or transportation. In this way, the Farmboxing

project is connected to food shopping. All four participants

reported that they had stopped or reduced buying fruits and

vegetables from faraway regions due to environmental concerns.

In doing so, they fundamentally questioned the idea of all fruits

and vegetables being available all year round (which leads to high

energy demands for storage and to heat greenhouses), all day

long (which leads to foodwaste in the evening), and from all over

the globe (which leads to high transportation requirements).

This negatively associated meaning of “über-availability,” the

availability of everything at all times without the fear of missing

anything, was primarily linked to the social practice of shopping

for food, as one interviewee said quite clearly:

“I am simply of the opinion that a coconut that grows

in North Africa cannot be flown to Central Africa to be

removed from its shell, packed in plastic packaging and

flown to Germany. I am simply of the opinion that this does

not have to be.”

Further stating:

“So yes, if you think you have to have a coconut at

all times, OK, then pay for it so that it shows up in some

balance sheet somewhere. You can probably tell me a little

bit more about that, but as long as that is the case, how

can renunciation take place when everything is available

and affordable in the supermarket? At the expense of some

cross-subsidisation financing.”

Another interviewee proved this point using their broader

knowledge and experience of the topic of different seasons

in Spain:

“Absolutely right, but they will be heated. Yes, so even

these greenhouses, houses in Spain will be heated at some

point. And I don’t think that’s quite so justifiable in terms

of energy. If you look at the half white cabbage, it probably

wasn’t heated, it’s still standing until probably the middle

of the month, can it be harvested, or was it harvested, or

palm kale or green kale or something. Yes, it does relatively

well without heating, in the fertiliser balance too. Whereas

you have to supply the tomatoes and peppers with endless

nutrients and energy.”

Furthermore, the interviewee made clear how his own

farming activities (not just the Farmbox project) were directly

connected to shopping in supermarkets:

“Yes, well, by seeing what’s in my field and by seeing

what’s on offer in the supermarket, I can discriminate a bit

and say okay, I haven’t had peppers for 3 months now. Why

should I buy them at Aldi?”

This seasonality of vegetables makes this sufficiency behavior

easier for the interviewee, as it is always a temporal renunciation.

“When I’m in the shop and I see a red pepper and I feel

like eating a red pepper, but at the same time I know that if I

eat this red pepper now, it’s really not ecologically justifiable

at all, I can put myself off by telling myself: okay, come on,

then you’ll just eat red peppers again from June.”

Here we see a strong meaning of “enoughness” associated

with farming and food shopping as the direct counterpart to the

dominant über-availability.

4.2.2. Other social practices (mobility, leisure,
and travel)

The meanings of environmentalism and enoughness were

not as strong in other consumption areas. However, several

social practices were reported after internal reflection. The

following two quotes from different interviewees exemplify this:

“But I just notice that when I tell people that I think

it’s totally cool to drive such a fast car and allow myself this

luxury, but on the other hand I stand in front of the coconut

shelves in the supermarket and say ’Oh, but that doesn’t have

to be there now’, then I find myself thinking that somewhere

the finger has to point in the other direction.”
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“That really is schizophrenia. So, you really save your

peppers here in winter and then still have the nerve to say,

‘Ah well, we’re going on a week’s skiing holiday to Austria

and we’re all going there by car.”

This demonstrates the tension inherent to connections of

meanings between social practices. What is remarkable in the

second quote above is that driving fully packed cars from

Germany to Austria for one’s main holiday is regarded as

insane compared with other sufficiency-oriented social practices

engaged in by the participants. Surprisingly, none of them were

planning to take flights in the foreseeable future or had taken

them in the last couple of years. One even said that they planned

to take a flight but decided not to when they saw how cheap the

tickets were and realized that something is fundamentally wrong

when faraway places are too available.

Another participant said that they had only left Europe once

for a business trip to Istanbul and struggled to find good reasons

for such long flights:

“Exactly, but never before actually leaving Europe. So,

all the time I think of Asia once. [..] And I was such a big

Lord of the Rings fan at the time and I thought the landscape

was so great, but then I went to Norway [..], and you can

compare the landscape there quite well at least with the New

Zealand landscape I am familiar with from pictures. And

that’s just it, there are so many countries besides Spain, Italy,

and France that I think are also very, yes, worth exploring

in Europe.”

Luckily, these observations are in opposition to other

research, where it has been observed that even environmentally

aware people forget all about the environment on their holiday

trips (Anciaux, 2019). While we have no data that can explain

why our sample is more environmentally aware when it

comes to traveling, we hypothesize that regional aspects of

environmentalism learned through the Farmboxing practice

led to this specific sufficiency-oriented mindset of “the whole

world is not accessible to everyone, neither for coconuts nor for

holidays.” Figure 2 gives a rough and abbreviated overview of the

newly emerging network of social practices due to the emergence

of Farmboxing. As Farmboxing is not yet fully established, many

links within Farmboxing and to other social practices are still

considered weak.

Upon closer examination of the reports on social practices

referred to simply as sufficiency-oriented, in this chapter, some

difficulties arise in the field of food purchasing. Here, sufficiency

can be found in the meanings (über-availability, regionality,

and environmentalism), the competences (knowledge of global

value chains in the food sector and what to look for in

the supermarket), and in the materials, as some products

are excluded from the act of purchasing. However, it is

not quite clear if overall, life-cycle-wide, material demand is

really reduced. Transport distances are not necessarily that

environmentally relevant. A study has shown that apples

from Germany can have a higher environmental impact

when purchased in Germany than apples from New Zealand,

depending on the season (this is due to the energy demand of

cooling apples for many months, Wuppertal Institute, 2016).

Additionally, when intercontinental vegetables are replaced by

regional meat, nothing is gained (Poore and Nemecek, 2018).

However, our study did not go deep enough to observe food

purchasing over a longer period of time. Seasonality was

reported by some interviewees as a factor in their grocery

shopping, but further insight was lacking. It was only observed

that the two participants with longer histories of environmental

lifestyles and broader competences in this regard were more

committed to sufficiency as they were vegan and pescetarian.

However, the other two also reported a reduction in the

consumption of animal products in recent years.

The case of sufficiency is surprisingly clear for the reported

holiday trips. The travel plans consisted of the image of beauty

at closer proximity and the idea of enough (Norway is sufficient,

no need to go to New Zealand as a European), the skills to

individually plan holiday trips that meet personal needs and

reduce the material base through shorter distances. Here, it

must be pointed out that sufficiency is relative since traveling

to Norway (from Germany) as a substitute for New Zealand

landscapes is a reduction, but with the potential for even further

reduction. At least refusing to fly for private activities was very

well developed.

In summary, the authors observed that sufficiency-oriented

social practices can emerge, develop, or be successful in

recruiting carriers as a result of participating in social

practices that inherit sufficiency-oriented meanings but are not

necessarily sufficient in terms of material (due to the high

material demand of the Farmbox project).

5. Conclusion

The authors provided a novel approach to address CE

strategies with high environmental potential that evolved

around the concept of refusing, rethinking, and reducing by

shifting the perspective from the consumer to social practices.

In doing so, the concept of sufficiency was introduced as

a key concept in the CE discourse, which is necessary if

environmental pressure is to be substantially reduced by CE

and the transformation of our production and consumption

system is to be taken seriously. To be very clear, the authors

state that there will be no sustainable circular economy without

sufficiency as a central principle. In this way, refusal, rethinking,

and reduction must be understood as sufficiency strategies and

not limited to product design concepts.

We were confronted with an interesting case where there

was no high threshold preventing contact with radical new

logic, but where such radicality quickly evolved, the concept

of über-availability was brought into question and replaced
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FIGURE 2

Extract from a network of social practices linked to Farmboxing through shared meanings and competences. Weak links are newly developed or

contested, strong links are more established and less contested. The number of links is exemplary and materials, competences, and meanings

are not exhaustive.

with enoughness. This is what makes the explicit consideration

of sufficiency so interesting for CE approaches from a

transition perspective: there are intersections with alternative

and existing logic. The authors observed that sufficiency found

its way into the lifestyles of the participants, even though it

was questionable whether the Farmboxing approach studied

actually reduces overall material demand and, hence, counts

as sufficiency. This shows the importance of zooming out

from social practices. The study showed that introducing

sufficiency in a low-threshold manner simply by providing

a public space for gardening activities can be successful as

its radicality is tamed and it can be linked to the dominant

logic (there is a long history of allotments in Germany). The

upscaling potential of the Farmboxing concept is then that

it still challenges the dominant logic and thus brings them

into tension.

All this, however, was a very small case, and generalization

would be inappropriate. There are many aspects that this study

was unable to address. While the authors were able to identify

some relevant factors, it was unclear how they worked together.

For example, the importance of the social setting is unclear:

how interchangeable is the presence of the “walking biology

encyclopedia” who brought much environmental knowledge

into the group? How would sufficiency spread into the lifestyles

of the participants if the case had not concerned agriculture,

which has strict rules of seasonal availability, but rather mobility

or food waste? What sufficiency-oriented meanings show high

potential to connect to other social practices? Here, more
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empirical work is needed. The time to conduct such research

seems right as the war in Ukraine, rising energy and food

prices, and stressed supply chains overall have led to even

greater demand for strategies and policies to reduce our resource

dependencies. As this is congruent with the proposed goals of

CE advocates, both topics, sufficiency and CE, should finally

be merged.

As a life-cycle-wide environmental assessment was not

conducted and the lifestyles described therefore could not be

quantitatively evaluated, especially when it came to groceries,

this presented problems in the analysis. Therefore, the

authors have already planned a follow-up study that combines

qualitative and quantitative analyses of different bottom-up

neighborhood activities by utilizing social practice theories and

life cycle assessments. Comparative and longitudinal studies

might help to further explore the impact of interventions.

The authors also propose future research that delves deeper

into social practice theories to understand and describe how

opposite meanings are connected. What is referred to in this

article as “über-availability” and what other studies have already

called “enoughness” seem to be counterparts.

In this article, the authors have avoided coining clear, new

definitions of reuse, rethink, and reduce, but they think that this

should be done in the future by providing empirical data on the

logic of such strategies and exemplifying this with meanings in

observed social practices.

Finally, researchers are also welcome to explore the potential

of social practice theories for other CE strategies as social

practices are not limited to private consumption.
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4 Publication C: LCA of urban sharing 
Suski, P., Augenstein, K., Greiff, K., 2024. Life Cycle Assessment of consumption patterns 

– Understanding the links between changing social practices and environmental impacts. 
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A quantitative environmental assessment of urban sharing was conducted, which aims at 

validating the newly developed social practice based LCA from chapter 2 and identify the 

environmental potential of urban sharing. Furthermore, an analysis of the conditions under 

which meanings of enough establish links between various social practices was conducted 

by including narrative approaches. As a novel way to conduct LCA, the social practice nexus 

of urban sharing is used as the system boundary, which includes shopping food, urban mo-

bility and travelling. The results show, that the effect of urban sharing on other social prac-

tices across different consumption categories can substantially decrease the environmental 

burdens of daily life. Especially changing food patterns proof to be environmentally relevant. 

It shows, that doing LCA social practice informed, alters the modelling, by expanding the 

system boundaries and data collection in the life cycle inventory phase, which results in an 

illumination of environmental potential that would otherwise be overlooked. Identified nar-

ratives of place and change showed the importance of urban development and third places, 

to allow small emerging phenomena, such as sharing, to develop a transformative potential. 

For achieving sustainability by adopting circularity, this study shows that stakeholders 

should refocus on the sufficiency-oriented strategies of refuse, rethink and reduce and use 

interdisciplinary approaches, such as the proposed social practice based LCA, to assess en-

vironmental potentials, when transformative change is being expected. 
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5 Synthesis 
In a discussion that overarches the preceding publications, central aspects of this work that 

are relevant to the research objective are being summarized and synthesized. It was shown, 

that life cycle assessments can be brought to a next level of comprehensiveness by adopting 

a social practice theoretical perspective and putting a strong emphasis on the nexus of social 

practices. Including the social embeddedness of research objectives by zooming out of social 

practices allows to follow change through the nexus of social practices, and hence, under-

stand and assess transformative change. This broadens the spectrum of applications of LCA 

and can increase the value of the LCA results, as shown for the case of urban sharing. This 

confirms the hypothesis of this dissertation. In addition to such methodological considera-

tions, a synthesis of the empirical findings on urban sharing and what they mean for the 

discourse on the circular economy will be provided, which in turn further underlines the 

relevance of the methodological development. Furthermore, the implications of the meth-

odological and empirical finding for future research will be discussed. 

5.1 Methodological considerations 
Throughout this dissertation and most prominently in chapter 2, it was shown that LCA has 

developed quite well in the recent decade in order to make the method available for questions 

of sustainable consumption and everyday life, introducing LCA based household analysis 

and higher order effects (including rebound effects) in LCA. There are also already several 

LCA studies on the sharing economy available that test different ways to address some sorts 

of higher order effects. This embarks the question, if an LCA of urban sharing could have 

been done more traditionally and why the methodological detours through social theories, 

interviews, zooming in and out were taken.  

RQ1 aimed at ways to make use of social practice theoretical thinking in LCA. What has been 

discussed, developed and tested throughout this dissertation in this regard is basically the 

complete opposite to what was done before in LCA, as in the beginning it became clear that 

the strict supply chain focus, as the basis for comprehensive assessments in LCA must be 

abandoned. Instead of starting with a supply chain analysis and later add surrounding (social 

/ economic) changes by various methods, these surrounding changes themselves were made 

the centre of analysis. This allowed to think about social change, without being tied to life 

cycle stages and material flow logics. The analysis of a nexus of social practices by zooming 

in and out was made the starting point of working on environmental impact assessments. To 

answer RQ1: Theories of social practice can be used for comprehensive LCA, by using LCA 

to environmentally assess the material base of a nexus of social practices. 
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This shift in focus from supply chains to social practice nexuses does not necessarily mean 

that LCA as such is abandoned. Instead, it is rather a reinterpretation of LCA as multi-

method approach to assess environmental impacts, where supply chain analysis is only part 

of the life cycle inventory analysis, which is one step of many. To made clear why this focus 

on social practices might be beneficial, we should go back to Zamagni et al. (2012) one more 

time, who concluded in their systemic literature review on the state of (consequential) LCA, 

that generally it is neglected to reflect on what LCA is actually for.  

“As far as the what for is concerned, the analysis highlights that this aspect is not well ad-

dressed at the methodological or practical level, despite its relevance. The correct formula-

tion of a question is central in every evaluation, but its importance continues to be neglected. 

[..] How to better link questions and models is an important field of research, not only for 

CLCA [consequential LCA], and it requires the development of practical guidelines on how 

to frame questions, to identify what the problem to be tackled is exactly, what the derived 

questions are, what the technological options are what the scale of the expected changes is, 

what the time frame of the questions is, if a ceteris paribus assumption may hold, if the sys-

tem analysed is replacing another system at a small scale, or if the technology used in the 

new system is expected to extend to many more applications on a larger scale.” (Zamagni et 

al., 2012: p. 916). 

In this dissertation, theories of social practice were introduced to tackle this issue of under-

specified and underanalysed goals and scope in LCA. With the analysis of a nexus of social 

practices and hence, the embeddedness of social practices, the scope of an LCA is not simply 

defined in the beginning, but is identified by applying empirical methods based on theories 

and practical considerations, or in short: by doing research. In the analysis of current meth-

odological approaches to address complex systems that are consumption relevant, it was 

shown that until today, many studies miss to provide a thorough discussion on what the 

study is for, how it could be used to promote change and what would be the overall outcome 

of this change, which leads to the conclusion that there are methodological shortcomings. 

Conducting an LCA of urban sharing could have been done without fundamentally question-

ing methodological traditions, but such studies would most likely more or less miss the point 

of urban sharing due to a wrong framing of the question and hence come to very different 

conclusions. Only by analysing what urban sharing actually means for the production and 

consumption system, relevant supply chains that need to be quantified could be identified. 

The shortcomings in the framing of problems, especially in the field of consumption, is often 

based on a lack of awareness of the social (or the ontological convictions), which then leads 

to methodological developments, like including time use or income elasticities in LCA, with-

out analysing whether those are appropriate approaches for given research objects. By 
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providing an explicit account of the ontological standpoint, this dissertation adds a new layer 

of reflection and transparency, which enables more interdisciplinarity, as shown in the em-

pirical studies of publication B and C. Fundamentally, when LCA shall be used in order to 

inform stakeholders on why and how to change our consumption system (which is a corner 

stone of the circular economy), a proper understanding of consumption and how it is em-

bedded in our society is necessary. 

This shows that the fundamental problem with LCA (or any other impact assessment method 

for that matter) is, that when it is understood as strict quantitative method, they can be cor-

rect, in the sense that there are no errors in the calculations or methods applied, while still 

be bad, irrelevant or misleading and that it is hard to identify such cases, especially for stake-

holders outside of academia. 

By including comprehensive discussions on the essence of social change in front of any ma-

terial flow analysis, it could be ensured that there is a profound theoretical and empirical 

base for identifying the system boundaries and unit of analysis of urban sharing, which no 

other approach could do. This also shows that an additional problem of framing questions 

in LCA, which was addressed in this dissertation, often comes down to an implicit compre-

hension of sustainability as such. LCA was mainly developed in the 1990s (while earliest 

developments are dating back to the late 1960s), were environmentalism often meant prod-

uct optimisation and incremental technological change (new light bulbs, energy efficient ap-

pliances etc.), which was further reinforced by the introduction of the triple bottom line (peo-

ple, planet, profit) way of thinking (Elkington, 1994). Traditional LCA is good at providing 

help here. However, there is a strong criticism regarding the environmental potential of tech-

nological optimisation and the triple bottom line way of thinking, as it works towards keep-

ing the status quo and persisting transformational change, by trusting that ‘green capitalists’ 

(Elkington and Burke, 1987) and informed lifestyle changes of citizens will achieve sustain-

able development (Hopwood et al., 2005). These proponents of weak sustainability rarely 

address the general consumer culture or questions of governance and instead rely on envi-

ronmental impact assessment methods and eco-management tools (Hopwood et al., 2005). 

In contrast, sustainable development is being understood by many researchers outside of 

LCA and sustainable management as a social-ecological transformation that questions more 

fundamentally power, agency and economic distribution, with diverging ideas of how exactly 

this plays out (Brand and Wissen, 2017). Even Elkington himself recalled his invention of 

the triple bottom line, as he observed its broad misconception as a simple management tool, 

instead of a guideline to deeply rethink capitalism’s structure (Elkington, 2018). By intro-
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ducing social practice theories to LCA and looking at nexuses of social practices, this disser-

tation provides a new way for LCA practitioners to look at sustainable development, by 

adopting the idea of social-ecological transformation. 

This differentiation in comprehending sustainable development is also reflected in the dis-

cussed differences between traditional circular economy literature and the newer discourse 

on circular society. It is also the reason for choosing to analyse and environmentally assess 

urban sharing over sharing economy activities. This again shows, how early in the process of 

LCA decisions for the goal and scope phase can be made, out of implicit understandings of 

the world and how it changes, or ought to change.  

What does this have to do with methodology? In order to frame problems of unsustainable 

consumption, theories of social practices were introduced in publication A. Doing a study 

social practice informed shapes questions and somewhat define the unit of analysis which 

then implies the use of certain methods depending on the specific case. In the case of sharing, 

it means that sharing as a social phenomenon, as a social practice in itself is being analysed 

and not a good that is being shared. The understanding of sustainable development as a 

transformative process implies that environmental impact assessments need to be aware of 

the societal systems their unit of analysis is embedded in, or the assessments cannot be used 

effectively. Having to understand something is a different methodological premise to de-

scribing material flows, which is traditionally the goal of LCA. In a very basic methodological 

conclusion, it could be shown that doing a social practice based LCA relies on a mixed-

method approach, including qualitative and quantitative methods. Qualitative methods, like 

semi-structured interviews, for data collection and qualitative content analysis for the inter-

pretation of collected data, are necessary at least for identification of system boundaries and 

stakeholders. Quantitative methods, like surveys, are necessary to quantify materials used 

in social practices. This is then followed by further quantitative material flow analysis and 

impact assessments as part of the LCA. As shown throughout publication B and C, qualitative 

analysis functions as the very basis of the environmental impact assessment and is not an 

explorative add-on, as often shown in mixed-method approaches in sustainability assess-

ments. Depending on the empirical case and specific research objectives, methods can 

change and add up, e.g. including observations and narrative analysis, but a general mixed 

method approach must remain. 

By introducing nexuses of social practices as system boundaries for LCA, a problem was in-

troduced to quantify environmental potentials. A potential is the difference between two 

states, which means that it is not enough to just calculate the environmental impact of shar-

ing, as it needs to be set in relation to something. The regular way of assessing the environ-
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mental potential of something, like sharing activities, is to directly compare it to its counter-

parts (carsharing vs. car owning). Comparisons are based on shared functional units and 

system boundaries to make them (seem) fair. This becomes problematic for multifunctional 

products (there is a debate that most end consumer products are multifunctional and only 

the strict technological perception of them makes it easy to compare, but that aside). As dis-

cussed throughout this dissertation, this also leads to arbitrary definitions of system bound-

aries just to make alternatives fit (this includes rebound effects, as they are added to make 

fair comparisons to the status quo). This methodology gets absurd when different consumer 

cultures (e.g. materialist vs. sharing) shall be compared. What are shared functions when the 

very idea is, that the function of a sharing society is different to the status quo? In regard to 

system boundaries, we face the problem, that the system boundary of urban sharing is iden-

tified by the practice nexus, but whatever would be identified as the counterpart of sharing 

practices, would exist in a different nexus and hence, lead to different system boundaries. 

The presented and tested solution is a comparison with a counterfactual baseline. The envi-

ronmental potential of urban sharing is compared to the case that there would be no urban 

sharing. Here, the actual function of urban sharing as such is not important, as there is no 

comparison at this level. Instead, the identified social practices within the practice nexus are 

being compared to their status quo version separately. For example, when travelling changes 

as an aspect of urban sharing, we can compare changing travel practices with the status quo 

of travelling. As shown in publication C, this process can be repeated for every affected social 

practice in the nexus and the environmental potentials can be added up. This counterfactual 

approach can lead to well known results on product-level assessments, for example LCA 

practitioners might say “if they would not have bought the car, they would use the train”, a 

fairly common type of comparison based on shared functions. However, not having a car can 

also lead to staying at home, a comparison that is forbidden in traditional LCA as there is no 

shared functional unit. Not as a primary goal, but as a consequence of social practice think-

ing, this dissertation introduced a radical paradigm shift for LCA, by questioning the very 

idea of fair comparisons by shared functional units and replacing it by counterfactual base-

lines. Additional research should be conducted in order to specifically analyse this procedure 

and to identify strengths and limitations. 

Identifying the nexus of social practices in itself places certain demands on the definition of 

system boundaries for the environmental assessment. In traditional, product-based LCA, the 

system boundaries are usually relatively easy to determine, as there are experts who already 

know the supply chains quite well and those can be interviewed. However, this is different 

when it comes to the nexus of social practices, as in most cases there is no prior knowledge 
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of what this nexus looks like. Therefore, instead of short expert interviews, extensive quali-

tative research from the field of social sciences is needed to determine the system bounda-

ries. This shows that working on the goal and scope phase in a social practice based LCA can 

and should be taken more seriously and be planned strategically by choosing appropriate 

methods. Getting to understand something that is about to be assessed is research in its own 

right. Considering the vast number of results on urban sharing gathered throughout the em-

pirical phase of this dissertation, it can be concluded, that investing more time and effort in 

the goal and scope phase might actually save research time in the long run, as it skips various 

semi-redundant LCAs of small proposed aspects of sharing and the integration of multiple 

research strains from various disciplines. 

The extensive analysis of sharing before any calculations were done, resulted in publication 

B that only addresses aspects of the goal and scope phase (even though this LCA language 

was not used in the article itself, as it did not contain an LCA as such). As the results provide 

system boundaries that could not have been predicted or expected to be found by any other 

LCA method that aims to identify higher order effects (e.g. statistical analysis of income or 

time elasticity), it could be shown, that the extra effort in this social practice based LCA 

methodology is crucial in getting comprehensive and relevant results. Relevance here refers 

to a proper representation of what there actually is. It needs to be stressed again that not the 

sharing of a tool, a book or a car was environmentally assessed, but an LCA of urban sharing 

as such was conducted. While it might seem as a minor lingual difference between, the em-

pirical analyses in this dissertation proved the big difference. Do I, as a researcher, follow 

the good in an analysis or do I follow the social practice? Both options require different meth-

ods to be applied, both indicate a different understanding of sustainable development, both 

address different stakeholders to some extent, both lead to different results and conclusions. 

Furthermore, it was shown, that the methodological framework of zooming in and out of 

social practices by switching lenses, proposed by Nicolini (2010), is also useful in the context 

of LCA as it provides a comprehensive approach to analyse specific social phenomena and 

its impacts on society. Zooming in (here: on urban sharing) is a necessary step to identify 

relevant stakeholders and their roles, to specify the decision-making context in which the 

LCA is being applied and to generally understand the phenomenon under investigation (i.e. 

the goal). Zooming out, as already discussed, then helps to identify system boundaries and 

everything that is inside of it, here referred to as the nexus of a social practices (i.e. the 

scope). Generally, there is a wide variety of methods available to do such analyses (Nicolini, 

2010 provides a long, but non-exhaustive list). In this dissertation, however, only a limited 

number of methods was available due to corona lockdown restrictions. A combination of 

semi-structured online interviews, group workshops (also online) and a survey was used to 
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collect data for scoping. As this is a very time-consuming endeavour compared to normal 

goal and scope phases in LCA, the necessary effort for data collection was thoughtfully 

planned to minimize time demand. Data collection efficiency included a short survey that 

was integrated in the online workshop, a workshop which itself consisted of several parts, 

one to zoom in, one to zoom out and semi-structured interviews that focused on some of the 

environmentally most relevant fields of consumption (travelling, mobility and nutrition). 

Additionally, time was saved by planning an integration of data collection for the goal and 

scope phase and for the inventory analysis, by using the interviews to fill gaps from a survey, 

and placing the survey for the inventory analysis at the end of the workshop for the goal and 

scope phase. Future research could address the effective application of data collection meth-

ods more specifically in order to streamline this mixed-method LCA approach. 

Overall, this discussion shows that there is too much focus on calculations in LCA. From the 

four phases of an LCA, according to ISO 14040, only two are directly about calculations (in-

ventory analysis and impact assessment), while the other two (goal and scope definition and 

interpretation) provide qualitative framings and an understanding for such assessments. In 

this dissertation it is shown, that insightful LCA is possible when adjusting the methodology 

to focus less on the quantitative part and more on answering the ‘what for’. Here it could be 

argued, that in analogy to Elkington’s reflection on his own work (2018), also LCA should 

not be reduced to a mere management tool, which is too often the case, but that this life cycle 

perspective should emphasise more generally critical thinking on diverse types of depend-

encies along material flows and supply chains, that need to be comprehensively analysed. 

These methodological reflections are also displayed in the structure of this dissertation. Pub-

lication A lays out a methodology that is based on the embeddedness of social change that 

needs to be recognised in holistic environmental assessments. Publication B provides an em-

pirical case that qualitatively provides answers for the goal and scope phase as well as results 

that can be used for interpretations. Only publication C includes an actual calculation of an 

LCA on urban sharing that tests the theoretical framework from the publication A and uses 

the problem definition of publication B. However, even the third article includes further 

qualitative analysis in order to understand how the quantitative results come about, and 

what cone be done with it. The analysis of narratives of place and change proved to be an 

addition to LCA that is worthwhile for the case of urban sharing. 

It must be recognized, that a social practice based LCA is interdisciplinary in nature due to 

its complex methodological approach and that this interdisciplinarity can be problematic to 

handle. Usually, there are not many researchers familiar with quantitative assessments of 

material flows along supply chains and qualitative social sciences on consumption. This mul-

tifaceted methodology turned out to be conceptually and practically the hardest hurdle in 
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the course of this dissertation. However, LCA in itself was always situated somewhere be-

tween several disciplines, including engineering, chemistry, economics, geology, architec-

ture, ecotrophology and ecology, to name just a few. It actually is a method and a field of 

research, that somehow exists beyond traditional scientific disciplines. So, in analogy to 

Brandão and Weidema (2012), who, as LCA researchers, reached out into the literature of 

economics, it is reasonable to ask ‘what can LCA learn from social sciences?’, for which this 

dissertation serves as an answer, even though not an exhaustive one. 

5.2 Empirical considerations 
Every methodological development is only as good as its practical utility in an empirical 

study. By reflecting on the multifaceted results on urban sharing provided in this disserta-

tion, its embeddedness in daily life and the corresponding environmental potential, a more 

comprehensive discussion on the value and potential of social practice based LCA shall syn-

thesise the findings. 

First of, and as more extensively described in publication B, it could be learnt that what is 

being assessed, urban sharing in the Arrenberg initiative, can be described with sufficiency, 

while more traditional sharing economy activities tend to be more about efficiency and ef-

fectivity. The sharing economy has access as a central feature (Acquier et al., 2017) and op-

timised access to material goods can be a problematic, as it often leads to an increased de-

mand of such material goods, a centuries old trap of efficiency that leads to further growth 

(Jevons, 1865). The analysis of urban sharing shows that not access to goods, but participa-

tion in a community that aims at improving local life and sustainability is central to urban 

sharing practices. Sharing here refers to shared infrastructure, public and private space, nar-

ratives of place and change, sharing as collaboration and participation. Several identified 

urban sharing activities are not even related to any economic benefits (e.g. urban gardening, 

open restaurant day), which shows that economic rebound effects might only play a minor 

role, if any, which is different to many cases of the sharing economy. 

In an analysis of the nexus of urban sharing practices in publication B and C, RQ2 was an-

swered by showing how it is connected to social practices, such as shopping groceries, urban 

mobility and travelling by shared meanings of enough and environmentalism. In order to 

better understand how it came to be, that those social practices form a nexus, available data 

was further analysed in publication C. Here it could be revealed that shared narratives of 

place and change serve as connectors in the nexus. Sharing here gets an additional layer, as 

shared narratives are an important ingredient for social change, whether those shared nar-

ratives are related to sharing as such or not. However, both aspects of sharing are related to 

each other in the sense, that both rely on an active local community.  
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The qualitative studies were crucial for the environmental assessment. The first analysis was 

necessary to define the system boundaries, as they are the nexus of urban sharing practices. 

The second analysis helped to understand the process of change, which is important in the 

LCA, when it comes to interpreting the quantitative results, as it is not just relevant if some-

thing needs to be supported, but also how and by whom. It was shown, that urban develop-

ment towards multifunctional neighbourhoods can play a crucial role in supporting suffi-

cient and sustainable urban sharing practices. This can be taken up by local communities 

and regional parliaments, as well as national and European legislation and funding schemes, 

like national urban development plans (in Germany the ‘Städtebauförderung’ of the Federal 

Ministry for Housing, Urban Development and Building) or the European Regional Devel-

opment Fund and their regional partners. Those are some rather unusual addresses to sup-

port sustainable consumption, which shows the relevance of thoughtful investigation of the 

phenomenon under investigation. 

The analysis of urban sharing further revealed that urban sharing is to some extent radical 

and conservative at the same time. Radical as the orientation on sufficiency is in contrast to 

the overall growth paradigm that we are generally confronted with. Conservative, as this 

does not entail a grander political or economic agenda, but rather reflects the image of a 

simpler life that can be found in the participants own childhood. Several interviewees re-

ferred to the Arrenberg neighbourhood as village-like: people know each other, people help 

each other, people can fix things and have practical knowledge etc. It shows, that sufficiency 

does not mean sacrifice, but a reorientation towards resonant relationships, which steers 

towards a transformation of wealth, as material growth is substituted with experience, affect 

and self-efficacy. 

These findings are relevant for the LCA as they show to political stakeholders, that the shift 

in consumer culture can be promoted by rather low-threshold interventions, like supporting 

third places in neighbourhoods, financially, administratively or otherwise. This is a very 

practical example of what it means to abandon individualist approaches to the social that 

often aim at informing or nudging individuals, while the adoption of nonindividualist think-

ing here seeks to establish sustainable infrastructures. Additionally, it is shown here, that 

stakeholders do not need to be afraid in admitting that life has to change in order to stay 

within planetary boundaries, as it can actually mean that it gets better, not only in a counter-

factual way, but compared to the current state of life. Especially the discourse on the circular 

economy is still technology focused, while the example of urban sharing shows, what it can 

mean, to stick to the inner circle and try to reduce the material base by refuse, rethink and 

reduce strategies in daily life. 
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It must be further stressed, that this dissertation shows that the dominant problem-solving 

policy paradigm, which is also prevalent in LCA studies, tends to overlook transformational 

potential. As it is widely understood that mobility, traveling and nutrition are environmen-

tally relevant fields of consumption, LCAs and other forms of analysis and policy interven-

tions, aim directly and separately at those fields of consumption (e.g. by eco-labelling or tax-

ation). As shown with the case of urban sharing, there are measures that address unsustain-

able consumption at a more general and less immediate level. This dissertation was only able 

to identify the high environmental potential by conceptualising comprehensive environmen-

tal assessment differently. 

Based on the methodological development and thorough description of urban sharing, an 

environmental assessment was conducted in order to answer RQ3, the environmental po-

tential of urban sharing. The results, presented in publication C, show that the cultural shift 

of sharing, which transcends through daily mobility, nutrition and travelling practices, in-

herits a high environmental potential (reduction of ca. 1,5 t CO2-eq. per person and year). 

This proofs the importance of properly zooming out of sharing to grasp the environmental 

potential of its transformative change. Comprehensive assessments need such broad per-

spectives and they need to be based on primary data as much as possible. Other known ap-

proaches to environmentally assess sufficiency or other transformative measures, such as 

time or income elasticities are not be able to identify such specific societal processes. The 

results are insofar even more interesting as the sharing of material goods itself was not part 

of the calculations, but only what is described by other LCA practitioners as higher order 

effects and what is called in this dissertation the nexus of urban sharing. 

The change in the diet towards a lower intake of animal products, has the highest environ-

mental impact. This cannot be solely explained by sharing as such, but is influenced by the 

fact, that food and nutrition is one topical pillar of the Arrenberg initiative, which includes 

for example food sharing, urban gardening, an open restaurant day (sharing of private kitch-

ens) and sharing childhood related food. This shows that it is not just important to include 

food related social practices in transformation agendas, but more generally, that there are 

synergies in multi-facetted approaches to urban transformation that need to be considered 

politically, but also methodologically in research activities. The results lead to the hypothesis 

that mono-thematic sharing, e.g. a separated food sharing initiative or cloths swapping event 

is not or barely affecting the diet, daily mobility or travelling.  

Despite the information that were used for the LCA, data, especially from the interviews, also 

showed that what was being environmentally assessed is not a rigid state of culture that es-

tablished after a finished transformation. There is no fixed state of society A that can be 

compared to a fixed state B. Instead, several interviewees pointed out, that life is within a 
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process of change, while we were talking. This might sound banal on this very basal level, 

however, it shows that any quantitative assessment of environmental potential of transform-

ative change is dependent on the specific point in time, when data collection occurs. While 

this makes the actual numbers of the calculations arbitrary to some extent, it can be argued 

that the very precise calculations are not the point in the first place when dealing with trans-

formations. This dissertation showed that a change in nutrition is a highly relevant factor in 

the environmental assessment of urban sharing and that it is being followed by travelling 

and daily mobility. Overall, it is shown that the environmental potential is high enough to be 

taken seriously for the transformation of our consumption system by urban sharing initia-

tives. However, the results should only carefully be used in for example quantitative upscal-

ing scenarios or national climate mitigation strategies, as the environmental effect of broadly 

established urban sharing practices remains unclear. This is not a shortcoming of this of this 

dissertation, but a feature of society as such, as cultural trends do not occur linearly and 

plannable. This shows that LCA in transformative processes is not necessarily about highly 

sophisticated mathematics, as the question never was choosing A or B. Instead, highly so-

phisticated qualitative analysis of the social phenomenon in combination with quantitative 

data lead to the important results. Some summarized conclusions from the empirical anal-

yses shall underline this point: 

- Sustainable consumption should not (only) be thought and assessed in separable con-

sumption categories (nutrition, mobility, housing etc.), as social practices within those 

areas are too intertwined. This needs to be reflected in research agendas and policies. 

- The environmental potential of urban sharing lays not in the sharing of goods as such, 

but in its shift in the consumption culture due to its local embeddedness, meanings of 

enough, environment and community. Technological upscaling in the form of digital ap-

plications would most likely undermine this potential, if not properly utilized as a sup-

port for existing local networks. In this sense, urban sharing must be understood as the 

resonant counter-draft to the silent, anonymous and growth-oriented sharing economy 

(not saying that the sharing economy is bad per se). 

- Researchers, policy makers and other stakeholders for sustainable consumption should 

be open minded when looking for solutions. Instead of just focusing on social practices 

that are highly environmental relevant (e.g. eating and driving) in an urge to change 

them, looking for (emerging) social practices that are environmentally irrelevant might 

be more interesting. Gardening, walking the dog, volunteering, being creative and many 

other social practices are time intensive, probably resource-friendly and improving life 

satisfaction. 
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- The results show, that in order to raise the environmental potential of urban sharing, an 

active, socially connected and multifunctional neighbourhood is necessary. This con-

nects the topic of sustainable consumption with urban development. The separation of 

the city in various functions (dwelling, working, shopping etc.) and the automotive city, 

which are important urban planning principles since the 1930s, need to be rethought in 

order to allow for an urban sharing society to develop.  

These results clearly show, that the environmental assessment did not simply reveal num-

bers, but an understanding of urban sharing itself which helps to identify critical stakehold-

ers (anyone involved in urban development, citizen who might participate in or initiate shar-

ing activities when provided necessary infrastructure) and levers to support urban sharing. 

That urban planning is an important leverage without having it in focus by a hypothesis, but 

as a result of a research process that aims for reducing environmental impacts, shows that 

the additional effort implied by the adjusted methodological approach, can be worth it. 

The results are, however, not only specific to a point in time (as discussed above), but also to 

a place. The interviews revealed that taking anything sharing specific from the Arrenberg 

Initiative to another neighbourhood seems not possible in short term on the individual level. 

The social practice of urban sharing is still emerging and it cannot be predicted if and how it 

will manifest, due to e.g. place related narratives and local networks of human actors. This 

can be problematic, as policies and environmental strategies of various stakeholders are of-

ten developed with clear mitigation potentials in mind, for example as part of European pol-

icy cycles which demand environmental assessments as part of the better regulation guide-

lines (European Commission, 2021). How much CO2-eq. can be saved when a couple of mil-

lion Euros are spent on urban sharing? Taking the nexus of practices and the unexpected 

areas this analysis led us to seriously, means that it is not foreseeable what will happen if 

consumption culture shifts on a larger scale (Augenstein et al., 2020). The connections be-

tween sharing, nutrition, mobility and travelling are still about to connect. As said before, 

urban sharing is also dependent on the paradigm of urban development. This study could 

however not reveal, what will happen if the paradigm of the functional and automotive city 

changes towards more multifunctional quarters on a national or international level. This will 

again affect many social practices within the nexus. In regard to investment into environ-

mental mitigation strategies, whether by local, national or international policy makers or 

financial or other private institutions, these results show, that there must be room for action, 

that cannot be fully quantified. However, this dissertation also shows that quantitative envi-

ronmental assessment can play a role in such fuzzy transformative areas, even though there 
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are limits to it. It is more about general environmental relevance connected to specific pro-

cesses in society that can help in steering transformation (as much as this is possible), rather 

than a definitive answer of an object that can be clearly defined and demarcated.  

This questions the role of quantitative (environmental) assessments generally. Quantifiable 

key performance indicators, that are often used to measure progress, were originally meant 

to help progress happening. However, way too often the opposite can be observed, as every-

thing that is not quantifiable or does not pay towards the defined indicator is being left out. 

The tool that shall help to reach a goal, becomes the goal itself. And as they are reductionist 

in nature, potential for progress is lost. In the field of environmental protection strategies, 

this is a grave mistake.  

In a more general notion, Horkheimer and Adorno (2002 [1987] p. 20) put it this way: ‘The 

reduction of thought to a mathematical apparatus condemns the world to be its own meas-

ure. What appears as the triumph of subjectivity, the subjection of all existing things to log-

ical formalism, is bought with the obedient subordination of reason to what is immediately 

at hand. [..] [M]athematical formalism, whose medium, number, is the most abstract form 

of the immediate, arrests thought at mere immediacy.’ 

This dissertation shows that mathematical formalism can be used, while withstanding get-

ting arrested by it, in order to proceed more effectively towards a sustainable circular society. 

5.3 Implications for future work 
This work underlined once more the importance of interdisciplinarity and critical reflections 

on methodologies and theories, especially in the very early stages of research projects. Tak-

ing grander conceptualisations of circularity seriously, including a transformation of our 

consumption system as described in the European Commission’s Circular Economy Action 

Plan, implies that we have to form teams that are able to address the various dimensions 

involved in such plans, like material flow aspects, consumption culture and transformation 

processes. Depending on the empirical case, further expertise needs to be included, like ur-

ban development, mobility or nutrition. This call for interdisciplinarity is as relevant for pro-

ject funding organisations as it is for researchers themselves, as they must be willing to leave 

their comfortable position in disciplinary departments. More specifically, this addresses the 

environmental assessment community, as it could be shown that there is much potential for 

further development. Besides this dissertation, there is some other recent work, that showed 

that there is a promising future for LCA practitioners in interdisciplinary settings, especially 

with social practice theorists (Speck and Hasselkuss, 2015; Niero et al., 2021; Ellsworth-

Krebs et al., 2023). Furthermore, research institutes like universities should reflect on im-

plementing measures to allow for better interdisciplinary work in the field of circularity by 
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the way topic centres, departments or positions for professors are established, developed or 

newly appointed. 

Thematically, it can be concluded that further research should focus more on third places 

and their role for sustainable and circular consumption and production. As the qualitative 

results have shown, the environmental potential does not lie in specific things that are being 

shared, but in places and values that are being shared with the local community. People get 

involved rather quickly and creatively, when they have places beyond their home and work 

that provide basic infrastructure (physically, but also organisationally). Such third places 

can come in various forms, from newly developed urban sharing hubs, to very traditional 

allotments. There is already literature on such third places, but broad environmental assess-

ments are missing. 

On a more general note, it should be concluded from this work, that looking for the good life, 

rather than areas and social practices with high environmental impacts can reveal new 

promising mitigation strategies. In this way, we are able to escape narrow, sector specific 

solutions. Looking at, for example, high impact nutrition issues (e.g. meat and dairy prod-

ucts), we are likely to find some solutions with a lower environmental impact (e.g. plant 

based protein), but we will most likely do not find anything in regard to urban sharing or 

third places. Of course, the environmental potential of urban sharing is also due to a shift 

towards less meat and dairy, but the perspective on problem solving is completely different, 

as it is not product or sector specific. It sparks the question, what else is out there, that works 

as a boundary object for broad transformations of our consumption system. 

5.4 Circular economy and circular society 
In the vast discourse on circular economy conceptualizations and strategies, one can find a 

repeated reminder that consumption-based strategies show high(-est) environmental poten-

tial, while research and actual measures in this domain remain mostly neglected and ill con-

ceptualised. Another aspect of circular economy strategies that is often proposed, but also 

being criticized for being left out practically, is the idea of transformation of production and 

consumption systems instead of pursuing incremental change. Both aspects were being ad-

dressed in this dissertation and the results on urban sharing show, that much potential that 

is critical to remain within planetary boundaries is lost due to sidelining consumption-based 

strategies. The analysis and assessment of urban sharing shows, that not small incremental, 

but transformative change is necessary to drastically decrease the demand of natural re-

source and hence, environmental impacts. Empirical analysis like done in this dissertation, 

shall be used to underline the importance of adjusting the priorities within the circular econ-

omy debate, including political agendas. Social practice based LCA should be used to bridge 

the gap between (transformative) words and (incremental) action in the context of circular 
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economy policies (Calisto-Friant et al., 2021) by enabling policy makers to environmentally 

assess transformative change. 

The analysis of urban sharing might also be important for the discussion on topics and di-

rections of circular economy, as it provides a practical example of what this rather abstract 

“transformational change” (European Commission, 2020) might look like. As already dis-

cussed, urban sharing is both, radical in its premise of a value proposition that puts enough-

ness against ‘über-availability’, but also not radical, as it picks up older models of life in com-

munities and do-it-yourself ethics, which makes it so accessible. 

Some critics of the reductionist reality of circular economy activities, propose a circular so-

ciety, that focuses on the societal changes needed, that go beyond mere technological inno-

vation. Jaeger-Erben et al. (2021) formulated four central topics for a “roadmap towards a 

Circular Society”, that I will discuss in regard to the results of this dissertation: 

1) Revive the roots of Circular Economy: This refers to systems theoretical thinking 

that balances ecological, social and technological systems. Urban sharing proved to ad-

dress inter-human and humanity-nature relationships as aspects of community and en-

vironmentalism are symbiotically combined. “Care, connectivity and cooperation in-

stead of neglect, separation and rivalry” (Jaeger-Erben et al., 2021) are pillars of urban 

sharing in the Arrenberg neighbourhood. However, theories of social practice do not cap-

ture the systems as such, so further analysis could be conducted here. 

2) Challenge and transform capitalist value definitions: Urban sharing includes 

much work that does not add value in classical capitalist sense, which includes care work 

(e.g. foodsharing and the free barber shop), do-it-yourself activities (e.g. urban garden-

ing) and community work (e.g. open restaurant day). Instead, social and ecological value 

is created. Urban gardeners were very explicit, that the whole undertaking would never 

be profitable, even though a cooperation with a local enterprise was tested. However, this 

dissertation does not include any analysis of formal negotiation of values. Which belief 

systems are reflected in the analysed urban sharing initiatives? Further research is nec-

essary here, especially when urban sharing practices recruit more carriers. 

3) Negotiate and strengthen sufficiency strategies: As primarily discussed in publi-

cation B, urban sharing is heavily sufficiency oriented. Not using and producing stuff is 

generally environmentally superior to efficient or effective handling of said stuff. This is 

the reason why the strategies of refuse, rethink and reduce are said to inherit the highest 

environmental potential of all value retention options.  

4) Foster agency rather than passivity: Urban sharing is based on people getting ac-

tive themselves, to bring in what they do and like best. The whole Arrenberg Initiative is 

basically a big enabler by providing basic physical and organizational infrastructure. 
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There is no central body or entrepreneur that provides the neighbourhood with suffi-

ciency, but instead the citizens are invited to do it themselves. The whole development 

of narratives of change and place is dependent on people meeting, cooperating, co-de-

signing and co-producing. Several interviewees described their beginning in urban shar-

ing with a personal initial idea that was presented to the Arrenberg Initiative organizers, 

who then just supported this initiative by providing space or market the idea. People who 

wanted to have cloths sharing, then had to organize it themselves, which is also true for 

free barber shop etc.  

There is a strong overlapping between the proposed central topics for a circular society and 

the empirical results on urban sharing. As there is an additional environmental assessment 

that proves the environmental relevance of urban sharing, it can be concluded that this dis-

sertation backs the importance of the circular society concept to work towards sustainability. 

However, as urban sharing was analysed in relatively small case, systemic effects on econ-

omy and culture could not be observed for the case of broad societal diffusion of urban shar-

ing. The macroeconomic consequences of applied sufficiency, the mode of negotiation of 

transforming values are issues that need to be further addressed by academia and society. 
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6 Conclusion 
Currently, the circular economy lacks behind its promises of radically cutting resource de-

mand and reducing corresponding environmental impacts. One reason is the focus on incre-

mental technological change, while neglecting transformative measure, e.g. in the realm of 

sufficiency, to change our consumption system. In order to promote a broadened view on 

circularity which includes the transformation of consumption cultures, a methodology to 

comprehensively assess the environmental potential of urban sharing was presented. Three 

research questions were addressed throughout this endeavor and in the course of three peer-

reviewed publications: 

1. Social practice based LCA (RQ1): A new methodological approach, social practice-

based life cycle assessment was presented in order to environmentally assess trans-

formative change in our consumption system by looking at and understanding social 

embeddedness and connecting comprehensive social systems (nexus of social prac-

tices) to supply chains. 

2. On urban sharing (RQ2): Qualitative empirical analysis was conducted to understand 

the meanings of urban sharing, primarily notions of enoughness, and how it is em-

bedded in daily life, especially to grocery shopping, travelling and urban mobility. 

This nexus of social practices delivers the system boundaries for quantitative envi-

ronmental assessments. 

3. LCA of urban sharing (RQ3): The LCA of urban sharing showed a high environmental 

potential of urban sharing as its meaning of enough transcends through a nexus of 

environmentally relevant social practices.  

It was shown, that for a comprehensive assessment of social phenomena, such as urban shar-

ing, interdisciplinary approaches are necessary to identify correct system boundaries and 

formulate relevant research questions. Theories of social practices were used to provide a 

theoretical basis for the conceptualisation of daily life and its embeddedness in nexuses of 

social practices, which helps to formulate relevant research questions and to identify system 

boundaries.  

Urban sharing then proved to be a powerful emerging social practice as it supports a good 

life by shifting the value proposition from material growth to belonging in a community, 

material enoughness and learning. The sufficiency-oriented meanings of sharing were 

shown to have traveled through the nexus of practices and affected shopping groceries, trav-

elling and urban mobility. Important for the development of urban sharing are third places, 

an active citizenship and mutual narratives of place and change. This deeper cultural shift 
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points at the transformative potential of urban sharing in regard to our consumption system, 

which addresses the gap in current circular economy related strategies and measures. 

Using the proposed social practice-based life cycle assessment was able to environmentally 

assess urban sharing comprehensively by including the whole nexus of urban sharing within 

the system boundaries. It could be shown that the environmental potential of urban sharing 

does not simply lie in efficient use of resources, as promised by the sharing economy, but in 

the renegotiation of the commodity fetishism when it travels through daily life. Around 1.5 

tons CO2-eq. per person and year could be saved when urban sharing establishes in daily life, 

which is to a large extent explained by a shift in food consumption patterns. 

The hypothesis was confirmed in two ways: first, by presenting a methodological framework 

that, based on theoretical discussions of the social world and the nexus of social practices, 

introduces a new dimension of comprehensiveness; and second, by providing the empirical 

case of urban sharing, identifying environmental impacts that are rooted in its meanings and 

nexus of social practices—impacts that would otherwise have been overlooked. 

By providing a sufficiency-oriented empirical case and a mixed-method methodology for the 

environmental assessment, this dissertation supports the discourse on circularity, by show-

ing ways to re-arrange the priorities in academia and politics to drastically cut environmen-

tal impacts from our consumption system. 
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