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Abstract 
Second-hand consumption is promoted as a tool for achieving sustainability goals, yet its actual 
environmental impact remains insufficiently quantified. This thesis examines the potential of 
second-hand shops to contribute to carbon reduction, focusing on carla, a Vienna-based second-
hand initiative. While second-hand goods are generally assumed to reduce the demand for new 
products, this benefit depends on operational processes, consumer behaviour, product 
categories, and displacement rates. 

The aim of this thesis is to evaluate the impact of second-hand consumption on greenhouse gas 
emissions, and to identify the key behavioural and operational factors influencing this outcome. 
For this purpose, a mixed-method approach was applied. A quantitative analysis was conducted 
on the inventory data, which was collected at the category level (e.g., clothing, furniture, 
electronics) and combined with external emission factors. A customer survey was administered 
to estimate displacement rates (i.e., % replacement of firsthand goods through second-hand), 
and regression analysis was used to explore behavioural influences. Qualitative insights were 
also gathered through interviews with customers and employees and have been analysed 
through coding analysis. 

The results show that second-hand shopping at carla leads to meaningful carbon savings. 
However, the extent of savings varies depending on product categories and consumer choices. 
The study concludes that second-hand shops like carla can play a relevant role in circular 
consumption strategies. Future research should address the behavioural dimension and product-
specific sustainability potentials. However, this study’s findings apply to second-hand initiatives 
similar to carla, which can adapt the framework implemented and take inspiration from carla’s 
sustainability performance. 

 

Keywords: Circular Economy, Second-hand, Re-use, Displacement Rate, GHG Emissions 
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Executive Summary 

Problem Definition and Aim 

There is a growing consensus that climate change is largely driven by human-induced 
greenhouse gas (GHG) emissions (De Matteis, 2019), this awareness stresses the importance of 
a critical reassessment of the sustainability of modern economic systems. These systems must 
now adapt to the biophysical limits of the planet, including finite resources and limited waste 
absorption capacity (Hickel & Kallis, 2020). In response to these challenges, Circular Economy 
(CE) has emerged as a promising alternative to the linear model of production and disposal 
(Tiwari & Si Mohammed, 2024). CE emphasises strategies like reuse, repair, and repurposing to 
extend product lifespans, reduce dependency on primary resources, and lower emissions, which 
are key pillars in transitioning to sustainable consumption systems (Hailemariam & Erdiaw-
Kwasie, 2023; Tiwari & Si Mohammed, 2024). Coherently, second-hand markets exemplify 
circular practices by facilitating product reuse and reducing the need for new production, 
thereby conserving resources and minimising waste (D’Adamo et al., 2022; European 
Commission, 2022).  

This study addresses the environmental issue of excessive anthropogenic greenhouse gas 
(GHG) emissions by critically examining whether second-hand shops effectively contribute to 
emission reductions, as often claimed in sustainability discourse. While second-hand markets 
are frequently presented as inherently sustainable, there is a limited understanding on the actual 
GHG savings achieved when accounting for both consumer behaviour and the operational 
emissions of these shops. The research seeks to determine whether reuse leads to net emission 
reductions and, most importantly, how such reductions vary across different product categories. 

To fill this gap, the study adopts a comparative approach that evaluates GHG reduction 
potential across a broad range of second-hand product categories: namely, clothing, big 
furniture, media, tableware, electronic goods and sports equipment. This approach differs from 
most existing literature, which focuses primarily on textiles (i.e.: Klooster et al., 2024; Moon et 
al., 2023; Sandin et al., 2019; Woolridge et al., 2006). Especially, categories such as media, sports 
equipment, and tableware are rarely examined in category-specific analysis. This novel scope 
allows for a more comprehensive understanding of how circularity functions across diverse 
sectors of consumption. By quantifying both the emissions generated and those avoided 
through reuse, the study aims to offer practical insights and a tool for decision-makers in the 
second-hand sector and contribute to more effective circular economy strategies. 

In particular, this thesis investigates the intersection of circular business models and sustainable 
consumption, focusing on the case of carla, a network of donation-based second-hand shops in 
Vienna. With its broad product offering and strong donation infrastructure, carla provides a 
relevant case for assessing the carbon reduction potential of second-hand consumption.  

The aim of this study is to assess the potential of second-hand consumption to reduce 
greenhouse gas (GHG) emissions and to identify the behavioural and operational factors that 
influence this potential. Therefore, the thesis addresses the following questions: 

- What is the role of  second-hand shopping in reducing the carbon footprint of  
consumption? 

- What is the net impact of  second-hand shops on greenhouse gas emissions, 
considering the emissions from their operations, the avoided emissions 
from not producing new goods and customers’ consumption patterns? 
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Methodology 

This research employs a mixed-methods approach grounded in life cycle assessment (LCA) 
theory to evaluate the carbon reduction potential of second-hand consumption, drawing on the 
work of Castellani et al. (2015), Ciechelska et al. (2023), and Noroña and Acot (2020).  

Firstly, the thesis is based on primary and secondary data: primary data originates from a Survey 
administered to carla’s customers, multiple interviews with employees and clients, and 
administrative data about energy, fuel consumption, and the volume of sold items. Secondary 
data included emission factors for different product categories based on the COICOP 
classification system and sourced from organizations such as the EU Joint Research Centre and 
the Global Logistics Emissions Council. These data were used to calculate emissions associated 
with energy, transport, and material production.  

Secondly, the research used quantitative methods to calculate the net total GHG emissions 
generated by Carla’s circular activities and qualitative methods to interpret and contextualise the 
results, given consumers’ consumption patterns. 

The research performed the computation of GHG emissions in carla, taking inspiration by the 
work of Castellani et al., (2015). According to their work, to estimate the environmental impact 
of a second-hand shop, a two-phase approach should be followed. At first, the per-unit 
environmental impact is computed. Then, the total variance in emissions generated by the 
second-hand shop is calculated. The computation is done by multiplying the emissions per unit 
by the total items sold by the shop for each category over a year. For this purpose, the data from 
the survey has been crucial, since it provided the displacement rates (DR) (rate at which a 
second-hand item reduces the purchase of a first-hand item). In fact, GHG emission reductions 
had to be adjusted for the DR to account for the impact of consumer habits on the shops’ 
sustainability performance. DRs were further analysed using multiple linear regression to 
identify their key behavioural predictors. 

On the other hand, qualitative data from the semi-structured interviews were examined through 
coding analysis. This analysis was performed to capture five main themes: displacement rate, 
operating processes, consumption patterns, environmental awareness, and personal 
environment. All these aspects of consumption helped explain why each Displacement rates 
had the given values and what drives consumption choices for each category. 

Lastly, as previously mentioned, life cycle thinking perspective informed the environmental 
analysis, which has been structured around the different life stages of the products; and the 
Circular Economy Rebound (CER) concept was used to critically assess whether second-hand 
practices truly result in net environmental benefits. 

Main Findings 

The study answered the main research question, as it found that carla achieved significant GHG 
reductions, more precisely 2369 tons of CO2e in 2023. Such reductions have peaked in the Big 
Furniture category, which is the category with the highest variance between the emissions 
generated in the production phase and those generated in the use and disposal phase. Thus, 
intuitively, reusing this category of products generates considerable environmental benefits. 
However, the study also highlighted the relevance of product categories such as media and 
tableware, which are consumed on such a large scale that they account for 81% of the total 
estimated emission reductions. 
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Moreover, to answer the research sub-question, on average, the avoided emissions far exceeded 
the operational emissions of the carla shops, confirming the environmental relevance of reuse. 
carla’s emissions from operations accounted for just around 0.27 kg CO2e  per unit, most of 
which is generated from the electricity consumed for heating. However, the numbers are so 
small that they are almost negligible compared to the obtained GHG reductions.  

The analysis also revealed some connections between the displacement rate and consumer 
behaviour. For instance, products that are kept for longer periods tend to displace new 
purchases more effectively. In contrast, items that are quickly discarded often reflect lower 
satisfaction or value attribution, and may lead to parallel rebound consumption. Interviewees 
also showed to be environmentally aware, but decision making is also influenced by habits and 
accessibility; therefore, aspects such as living near the shops are relevant drivers for the increase 
of second-hand consumption. Similarly, virtual second-hand platforms such as Willhaben (a 
popular virtual second-hand store in Austria) are sometimes deemed to offer a more accessible 
and immediate consumption experience, compared to physically roaming around carla in search 
of the perfect product.  

Conclusions and Recommendations 

This thesis concludes that second-hand shops can play a meaningful role in climate mitigation, 
provided that their operations are strategically managed and that behavioural aspects are 
considered. However, the environmental benefit of reuse is not uniform across product 
categories and depends heavily on both consumption patterns and product-specific emission 
profiles. Therefore, a one-size-fits-all approach to circularity is insufficient. The study has two 
primary recipients for its recommendations. (1) Practitioners are encouraged to learn from 
product-specific displacement patterns to better estimate and affect the impact of their activities. 
Additionally, they can act for operational improvements, engaging in circular practices beyond 
second-hand sales, such as repair or renting. (2)  Researchers are encouraged to expand the 
literature knowledge with studies that integrate environmental indicators beyond the carbon 
footprint, which has been used in this study, such as ozone depletion, risks for human toxicity, 
water acidification, marine eutrophication, and land use. Moreover, further category-specific 
research can be done for overlooked categories such as sports equipment and tableware. 

While limited by the specificity of the conclusions that relate to the case study of carla, the 
methodology and findings provide a replicable framework for evaluating similar second-hand 
initiatives. This work ultimately contributes to the growing body of evidence supporting circular 
practices, while also cautioning that even if reuse is intuitively beneficial for the planet, its real 
impact must be analysed critically within specific operational and behavioural contexts. 
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1 Introduction 

This paper is an in-depth study of the impact of second-hand shops on global sustainability 
performance. Specifically, it explores the contribution of second-hand shops to climate change 
mitigation, with a particular focus on their role within the context of circular and slow 
economies. The study’s goal is to evaluate how reuse practices can affect greenhouse gas (GHG) 
emissions; to achieve this, the research has developed and applied a mixed-method framework 
that combines quantitative estimates of avoided emissions with qualitative insights into 
consumer behaviour.  

Rather than focusing solely on the fashion sector, the study broadens its scope to include 
multiple product categories commonly sold in second-hand shops, such as furniture, electronics, 
and books. In fact, this thesis seeks to advance existing knowledge on the environmental impact 
of second-hand consumption by offering a category-based analysis based on life cycle thinking. 
The case study of carla, a network of second-hand shops operated by Caritas in Vienna, serves 
as the empirical basis for this investigation. Through this analysis, the research not only 
estimates the GHG emissions associated with second-hand purchases but also reflects on the 
operational emissions of the shop and the behavioural dynamics of its customers. Finally, the 
results contribute to a better understanding of how second-hand stores can support UN carbon 
reduction targets and inform more effective strategies for sustainable consumption. 

1.1 Problem Definition 

1.1.1 An introduction to circular economy and second-hand markets 
and their significance from a sustainability perspective 

Nowadays, there is a consensus that the rapid mutation of climate equilibria is mostly caused by 
anthropogenic activities generating a surplus of GHG emissions, which then trigger an 
intensified greenhouse gas effect at the expense of natural ecosystems (De Matteis, 2019). This 
awareness led to a broader questioning of the sustainability of modern economic systems, which 
now have to consider how to be efficient while respecting the boundaries of the Earth’s 
ecosystem. In fact, as explained by Boston (2011), the planet has biophysical constraints: such 
as limits in available resources and limits in its ability to absorb the generated waste. Such a 
concept highlights the tension between economic growth and environmental sustainability, as 
debated by Hickel and Kallis (2020). While institutions like the OECD and the World Bank 
argue that Green Growth1 is possible, the endless interest in achieving economic expansion 
often clashes with Earth’s natural limits (Hickel & Kallis, 2020). Therefore, rethinking human 
activities within the framework of ecological boundaries is essential. 

Circular economy (CE) systems have emerged as a promising response to this challenge and 
oppose Linear Economy (LE) models focused on single life cycles of the products according to 
the rationale of producing, consuming, and disposing of (Tiwari & Si Mohammed, 2024). 
Differently, CE promotes extending product lifespans through various strategies such as reuse, 
repair, and repurposing. Successfully reintegrating products into the consumption cycle depends 

 
1 “Economic growth that is efficient in its use of natural resources, clean in that it minimizes pollution and environmental 

impacts, and resilient in that it accounts for natural hazards and the role of environmental management and natural capital 
in preventing physical disasters.” (The World Bank, 2012) 



Namuli Nessi, IIIEE, Lund University 

2 

on effective return mechanisms, which typically involve reselling or donating items. These 
practices help reduce reliance on primary resources, fostering more sustainable consumption 
patterns and lowering emissions (Hailemariam & Erdiaw-Kwasie, 2023; Tiwari & Si 
Mohammed, 2024). 

Coherently, second-hand markets align with CE frameworks, as they promote the extension of 
a product's useful life while reducing the need for production and increasing reuse. In addition, 
these markets can help minimise waste, reduce the demand for new products and conserve 
valuable resources (D’Adamo et al., 2022; European Commission, 2022). For instance, second-
hand shopping of clothes, as supported by EU policies such as the “EU strategy for sustainable 
and circular textiles” (European Commission, 2024), exemplifies how sustainability-driven 
business models can reconnect economic activity with environmental responsibility.  

On this line, this thesis investigates the interconnection between circular business models and 
sustainable consumption, and their potential to contribute to climate change mitigation. The 
aim is to analyse such interconnections through the case of the second-hand shops, carla, in 
Vienna. Indeed, carla offers a valuable context for assessing the environmental benefits of reuse, 
thanks to its diverse range of products sold across three physical locations and its online 
platform; in addition, it is supported by a steady stream of daily donations from Austrian 
citizens. More specifically, the study’s objective is to analyse the extent to which second-hand 
operations can lead to reductions in CO₂-equivalent emissions across multiple product 
categories, providing insights into the role of circular consumer behaviour in shaping carbon 
savings. 

1.1.2 The research problem: net GHG emissions in second-hand 
markets 

As mentioned in section 1.1.1, the literature argues that circularity can reduce carbon emissions 
and promote more sustainable business models (Hailemariam & Erdiaw-Kwasie, 2023). 
Therefore, it is extremely interesting to understand how second-hand markets, which integrate 
with CE frameworks, contribute to mitigating environmental and societal challenges. Literature 
(Arruda et al., 2021) claims that CE and second-hand markets bring social benefits as they 
contribute to the redistribution of power equilibria in society: the lower prices increase the 
bargaining power of consumers, decreasing the demand for LE production inputs and shifting 
the attention away from business profits. At the same time, circularity contributes to reducing 
environmental challenges, increasing the duration of the life of products, and potentially 
decreasing their related GHG emissions (Nord, 2018).  

This study's research problem originates from the environmental harm caused by excessive 
anthropogenic GHG emissions in the atmosphere, with a particular focus on evaluating whether 
second-hand shops genuinely contribute to emission reductions, as suggested by the literature. 
As a matter of fact, while second-hand retail is often framed as inherently sustainable, there is 
still limited understanding of the actual GHG emissions savings achieved when considering 
both consumer behaviour and the operational processes of these shops. The research seeks to 
assess whether reuse generates net emission reductions and whether such reductions are 
consistent across different product categories. 

To do so, the study aims to provide a comparative analysis of GHG reduction potential across 
a wide range of product types, an approach largely absent from existing literature, which often 
focuses narrowly on textiles (i.e.: Klooster et al., 2024; Moon et al., 2023; Sandin et al., 2019; 
Woolridge et al., 2006). Hence, by incorporating underexplored categories such as media, sports 
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equipment, and tableware, this research aims to contribute new insights into how circularity 
plays out across different forms of consumption. Notably, these categories have not previously 
been examined together within a single analysis in the existing literature, marking a novel and 
integrative approach in the study of circular economy practices.  

The research focuses on quantifying the GHG emissions produced and saved through second-
hand shops, in order to provide a concrete tool to help decision makers within second-hand 
projects. A deeper understanding of the emission patterns will help validate and improve 
circularity efforts within sustainable economic systems. 

1.2 Aim and Research Questions 

The aim of this research paper is to provide second-hand shops like carla with an estimation 
tool and a theoretical framework to assess their environmental impact in terms of climate 
footprint. In detail, this study wants to explore the role of second-hand shops in circular and 
slow economies. Its objective is to develop a computational and qualitative analysis of SH 
operations and consumption patterns, through a comparative analysis to assess how carla, and 
similar shops, contribute to achieving carbon reductions across their different product 
categories. This thesis refers to the UN carbon reduction targets, which correspond to a 43% 
reduction of GHG emissions by 2030 and to the achievement of 0 net emissions by 2050 
(United Nations, n.d.). 

This aim resonates with the widespread consensus arising from literature on the positive 
contribution of circularity in achieving GHG emissions reduction (Arruda et al., 2021), which 
is a primary concern according to international agreements such as the Paris Agreement and the 
European Green Deal, in order to prevent temperatures from rising above 2°C with respect to 
preindustrial levels (Calvin et al., 2023; European Commission, n.d.-a; UNFCCC, n.d.). 

Therefore, the paper pivots on the following research question and its related sub-question: 

- What is the role of  second-hand shopping in reducing the carbon footprint of  
consumption? 

- What is the net impact of  second-hand shops on greenhouse gas emissions, 
considering the emissions from their operations, the avoided emissions 
from not producing new goods and customers’ consumption patterns? 

While the main question originates from what has been discussed up to this point, the sub-
question raises another concern discussed in the literature: the environmental efficiency of the 
second-hand market. In fact, the benefits of second-hand markets depend not only on the 
efficiency of their sorting processes but also on the environmental impact of the standard 
production processes of the new goods (Sandin et al., 2019). In simpler terms, extending the 
life cycle of an item can often be positive. However, it is imperative to consider what the process 
of such extension entails: transportation, sorting, waste, repairing, cleaning, etc. Therefore, the 
sub-question addresses the possibility that the lengthy process of re-inputting an item on the 
market may be more resource-intensive than producing a new equivalent item from scratch; 
thus, this will be one of the objects of analysis. Moreover, consumption choices such as the 
displacement rate, which is the rate at which a second-hand item is able to substitute a new one 
(Moon et al., 2023; Nørup et al., 2019) and the rebound effect, which is the increased 
consumption due to the economic advantages of second-hand, can severely affect the potential 
benefits of second-hand shops. For this reason, this study delves into consumer behaviour to 
explain the extent to which this affects the estimated benefits of circular practices. 
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1.2.1 Rationale for case study selection 

The analysis is grounded in a case study of carla, a donation-based second-hand system in 
Vienna. The organisation has shown interest in understanding how its activity contributes to 
CO2-eq reductions. Moreover, carla is a good case study given its location in Vienna, which is a 
city where citizens manifested a growing interest in sustainability challenges and in circular 
approaches. Moreover, the shops are central and accessible to a large number of citizens and 
tourists. 

Lastly, carla is based on donations, differently from platforms such as Ebay and Willhaben2, this 
reduces the lucrative interest of its stakeholders and favours an analysis of a reality where 
customers are expected to have a more sincere interest in extending the life of their unused 
products. Donation-based second-hand shops help mitigate the consumption bias associated 
with resale platforms, according to which individuals engage in second-hand activities primarily 
to profit and reinvest in first-hand consumption. In fact, research has shown that when users 
are economically incentivised to sell their goods, they tend to sell them before their end of life 
in order to use their profits for more up-to-date goods3 (van Loon et al., 2018). Even if circular, 
this mechanism still favours fast consumption and fast economies, which are outside the scope 
of the study. By removing the profit motive, carla supports more genuine slow circular 
consumption patterns not driven by financial gain.  

1.3 Scope and Delimitations 

This section delves into the scope and delimitations of the present research, clarifying the 
boundaries within which the study has been conducted. 

The primary goal of this thesis is to assess the environmental impact of second-hand shops, 
with a specific focus on their carbon footprint. Indeed, in this context, "environmental impact" 
is understood exclusively in terms of GHG emissions, while other impact categories associated 
with the life cycle of second-hand products, such as land and water use, resource consumption, 
and the release of toxic substances, are not included in the analysis. This narrower focus was a 
necessary methodological decision, given the already complex scope of the study, which covers 
six distinct product categories. Expanding the assessment to include additional environmental 
indicators would have exceeded the practical limits of this research in terms of time and available 
resources. 

1.3.1 Empirical limitations 

The primary empirical source for this research is the Caritas carla re-use shop, which serves as 
the case study for this analysis. This thesis will be based on a single case, which will be studied 
in-depth, looking into its processes, selecting its most important product categories, 
interviewing and surveying its customers and collecting data about its operations. However, 
given the time constraint and complex coordination with all the relevant stakeholders, 
conducting the research using a multiple case study approach has not been possible. Moreover, 
the single case study of carla is sufficient for the purposes of this thesis, as it provides a valid 

 
2 Austrian popular second-hand platforms. 

3 Oftentimes, producers manipulate the second-hand markets by reducing the “emotional durability” of their items and 
incentivizing consumers to sell on the second hand markets to buy the newly updated (better) goods (van Loon et al., 2018). 
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basis for drawing meaningful conclusions that effectively address the research questions and 
fulfil the overall aim of the research. Therefore, the findings will be largely specific to the 
operational model and impact of carla re-use shops. Nevertheless, the results may provide 
valuable insights into the environmental implications of similar second-hand initiatives, since 
carla represents an example of a typical second-hand retail model based on donations. 
Moreover, the study will contribute to a broader understanding of how second-hand shops 
function as an environmental strategy and can serve as a reference for further research in similar 
contexts. 

1.3.2 Geographical and temporal scope 

This research is geographically focused on Austria, with a specific focus on the city of Vienna. 
The choice is related to the fact that carla is located and operates in this region4. While the 
findings will be most applicable to the Viennese context, they may still provide insights into 
similar second-hand shop models in other urban areas with comparable socio-economic and 
regulatory conditions. 

Regarding the temporal constraint, the analysis is based on secondary data (such as electricity 
and fuel consumption) provided by the case organization, covering a period that focuses on year 
20235. This timeframe defines the study’s temporal boundaries and ensures that the conclusions 
drawn are coherent and relevant to the specific conditions observed in 2023. However, it can 
be assumed that the general trends of carla shops remained relatively stable over time; thus, 
unless significant structural or strategic changes in their model take place, this study will be a 
valid framework for future assessments. 

This notwithstanding, another temporal limitation of this study stems from its reliance on cross-
sectional data about customers’ consumption patterns. This data has been collected over a 
limited period, extending over the months of April and May 2025, and through a single round 
of consumer surveys and interviews at carla. While this approach has yielded meaningful insights 
into displacement rates, consumer motivations, and opinions about second-hand markets, it 
offers only a static representation of second-hand consumption behaviours and their 
environmental impacts. This perspective restricts the study’s ability to capture temporal 
dynamics and fluctuations that may significantly affect both donation patterns and purchasing 
decisions. Factors such as seasonality, macroeconomic changes (e.g., inflation, income variation, 
political influences), or shifts in environmental awareness could influence consumer behaviour 
and, consequently, the actual environmental performance of second-hand shops like carla. 

A longitudinal research design, involving repeated observations over an extended timeframe, 
would allow for a more robust analysis of how second-hand practices evolve in response to 
external influences and whether the carbon savings observed are consistent and sustained over 
time. Given the time constraints of this study, such an approach was not feasible. Nevertheless, 
this limitation highlights the need for further research that integrates temporal variability to 
strengthen the empirical foundation and enable a greater generalizability of the findings. 

 
4 The online store of carla, operates in all of Austria. 

5 It was the latest available year about which carla could provide complete data about its operations. 
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1.3.3 Methodological limitations 

One of the key methodological limitations of this study is related to the decision not to conduct 
a full Life Cycle Assessment (LCA), but rather to focus on a Life Cycle Approach to guide the 
research. Given the immense variety of items available in a second-hand shop, ranging from 
clothing and furniture to electronics and household goods, carrying out a detailed LCA for each 
product category would be unfeasible within the scope of this research. Instead, a simplified 
LCA-inspired approach will be followed, focusing on the carbon footprint of relevant product 
categories. This approach allows for relevant insights into the sustainability of second-hand 
shops without the need for a cradle-to-cradle LCA for each product type. 

Lastly, during the development of this study, some research questions had to be removed 
because they expanded the scope beyond what was feasible within the given resource and time 
constraints. All the analyses related to consumer behaviour are limited and have the objective 
of outlining consumption patterns for a more precise quantitative estimation of GHG 
emissions. Even if the importance of the rebound effect in the consumption patterns of second-
hand shop users is recognised, the study doesn’t detail how geo-social, political, and cultural 
consumption patterns shape second-hand shopping, but rather addresses whether they do. In 
fact, the socio-cultural and economic behavioural analysis of this phenomenon is important to 
gain additional understanding of the root causes that determine sustainable consumption 
choices. However, this goes well beyond the estimation and justification of the carbon footprint, 
which is the goal of this paper. 

All the mentioned limitations ensure that the study remains focused on its core goal: estimating 
the environmental impact of donation-based second-hand shops without broadening the 
investigation to an extent that would compromise its depth and reliability. 

1.4 Ethical Considerations 

This study has been conducted in respect of the following ethical considerations. 

The research adheres to ethical standards and cites all the authors of the papers and all the 
sources consulted and used for its writing. Consistent referencing has been managed through 
the citation tool “Zotero”. 

The people interviewed and who adhered to the survey freely agreed to participate and were 
informed that they could opt out of the research at any time. Additionally, all the interviews and 
questionnaires were anonymised to guarantee their privacy. Lastly, the interviewees gave their 
explicit consent for the recording and the processing of their declarations. In addition, all 
interviews were coded with numbers to prevent them from being traced back to participants 
and causing them negative repercussions in the event of accidental data leakage. All the data 
collected from the participants has been stored with respect for their privacy and backed up 
only on Lund University's institutional cloud storage. 

The only organisation providing data and to which there is explicit reference is carla, the second-
hand shop of Caritas. However, all the information provided by carla’s employees has been used 
with honesty, integrity, and transparency, and the permission to handle their declarations has 
been granted through informed consent. In addition, no sensitive data from the organization 
under study has been disclosed. Lastly, the descriptions of Caritas and its reuse shops (carla) 
reflect their activities and do not aim at misleading the reader or harming the organisation’s 
reputation. 



Beyond Consumption: The Environmental Significance of Second-Hand Shops 

7 

To conclude, the research design has been reviewed against the criteria for research requiring 
an ethics board review at Lund University and has been found not to require a statement from 
the ethics committee. 

1.5 Audience 

The paper will primarily serve academics conducting research in the area of circular economy 
and second-hand markets. Additionally, it aims to be a starting point for practitioners in second-
hand markets, such as various environmental NGOs or circular organizations seeking 
quantitative frameworks and tools to better understand their environmental performance.  

However, the conclusions may also be relevant to a broader audience, particularly if consumers, 
especially carla's clients, are interested in gaining insights into their environmental impact. 
Similarly, investors and donors might find value in the breakdown of the environmental impact 
of second-hand goods to form a more informed opinion on the performance of second-hand 
markets. Lastly, the conclusions of this research could provide an interesting data source for 
startups and AI developers attempting to estimate the environmental impact of everyday 
actions, such as purchasing a second-hand shirt instead of a new one. 

1.6 Disposition 

Chapter 1 provides a comprehensive introduction to this research. Section 1.1 specifies the 
problem addressed by the study. Section 1.2 outlines the aims and research questions that will 
guide the entire paper. Section 1.3 identifies the limitations that challenge this paper, while 
Sections 1.4, 1.5, and 1.6 discuss the themes of ethical concerns, the audience to whom this 
study may be relevant, and the organisation of the chapters and sections of this study. 

Chapter 2 conducts an in-depth literature review, beginning with historical developments and 
progressing through social dynamics and critiques (Section 2.1). Meanwhile, Sections 2.2 and 
2.3 explain how literature has performed similar GHG emission computations in the past and 
how the Circular Economy Rebound may affect the study. Finally, Section 2.4 discusses the 
grounding theories and frameworks that this study will reference. 

Chapter 3 outlines the methods employed for this research. Section 3.1 presents a general 
research design, while sections 3.2 and 3.3 detail the methods utilized to collect the data and 
describe the collected data. Lastly, section 3.4 explores the techniques applied to process all the 
gathered information. 

In Chapter 4, the paper studies the material collected and presents the main results and analysis 
for the final discussion and conclusion. To this end, section 4.1 introduces the case study, carla, 
and how it operates. Meanwhile, section 4.2 outlines the computation process for estimating the 
GHG emissions saved through second-hand shops. Similarly, section 4.3 contains the results 
from the regression analysis, and section 4.4 provides an in-depth analysis of the interviews and 
categories’ performances. 

Chapter 5 discusses the main results and analysis. In Section 5.1, it relates these results to the 
theory examined in Chapter 2 in order to draw some key conclusions. Section 5.2 presents 
comments on the methodological and theoretical choices made throughout the study and how 
they may influence the final conclusions. 
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Chapter 6 summarizes the research conclusions, reiterates the final findings, and addresses the 
research questions defined in Chapter 5. Section 6.1 offers practical recommendations for the 
case organisation, carla, and highlights how these findings can be applied to similar contexts. In 
Section 6.2, the paper concludes with recommendations for future research and emphasises 
intriguing aspects that this analysis could not cover but that would be fascinating to explore in 
future studies. 
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2 Literature Review 

This chapter aims to draw insights from academic and grey literature on the second-hand 
markets' contribution to reducing GHG emissions. The first section delves into the dynamics 
of second-hand markets and reports a synthesis of the scientific debate on their key actors and 
their roles in today’s economies and societies. The second section of this chapter gives an 
overview of the methods used in the literature for the effective computation of the emissions 
generated by second-hand shops. Lastly, the third section examines the theme of the “rebound 
effect”, one of the primary limitations to the success of circular solutions.   

2.1 Current Knowledge Related to Second-Hand Markets and Circular 
Economies 

The term second-hand (SH) is used to define all the products that have been previously owned 
by a consumer and that are subsequently passed on to someone else; coherently, the term can 
be used to define also the products whose ownership has been transferred more than once 
(Moon et al., 2023). 

2.1.1 An overview of its historical development 

Clothing, accessories, and objects have traditionally been passed down through generations 
within families and across networks of acquaintances. Moreover, centuries ago, it was the norm 
to repair, reuse and recycle materials, such as the textiles of worn-out clothes and the finest 
furniture, which were considerable investments for households (Lemire, 2012; Moon et al., 
2023; Waxman, 2018). Second-hand markets often represented secondary earning opportunities 
for people who exchanged old goods for new ones or raised money by giving their valuable 
possessions to pawnbrokers (Lemire, 2012). In line with these trends, second-hand markets 
became increasingly popular in Europe around the 15th century, thanks to the growth of 
urbanisation (Lemire, 2012). In these contexts, the sale of objects, especially in lower classes, 
was often paired with a sense of admiration for the idea of acquiring goods that upper-class 
members, such as soldiers and wealthy aristocrats, previously owned. Moreover, second-hand 
was connected to the opportunity to choose among more styles and varieties of offer, which 
was an important novelty at the time, when the cost of goods was considerably higher (Cantista 
et al., 2022; Lemire, 2012).  

Interestingly, in Europe up until the early 18th century, everyday transactions were frequently 
carried out through bartering, as small coins were often scarce and insufficient for routine 
activities. These methods were particularly common in the lower classes: artisans and craftsmen 
could sell their work in exchange for new goods, seasonal workers could compensate for 
employment fluctuations, and people could make up for delayed wages or payments. In the 18th 
century, it is evident that international trade and the introduction of new materials from Asia 
stimulated economic growth and led to a shift from scarcity to abundance. This transition led 
to increased consumption, and second-hand markets began to evolve into complementary 
options for purchasing (Lemire, 2012).  

Around the 19th century, these trends peaked with the advent of the Industrial Revolution. 
Fashion and industries started shifting from tailor-made and customised items to prêt-à-porter 
and standardised products that could be more affordable and available to the greater public 
(Tortora, 2010; Zhang et al., 2024). In fact, mass production created access to cheaper goods 
and, because of this, people started to accept the idea of disposing of them more often 
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(Waxman, 2018). From now on, the second-hand market has slowly started to lose its initial 
connotations; second-hand items are no longer used for bartering, and the surplus from the 
second-hand market of items starts to be sold to colonies and other nations at competitive 
prices. In parallel to this trend, charitable initiatives started to rise all over Europe, often within 
religious contexts (Lemire, 2012). 

The start of the 20th century followed the trends of the previous century. At the beginning of 
the century, mass production lowered the prices of goods, and economic growth increased 
wages, generating an increasing stigmatisation of second-hand consumption: people started to 
perceive it as a consumption choice that symbolised poverty (Ginsburg, 1980). Therefore, the 
acquisition of used items started to be predominantly perceived by consumers as a need of 
lower-income households (Freitas et al., 2025; Waxman, 2018). Indeed, Ginsburg (1980) claims 
that second-hand consumption was driven by necessity, rather than choice, in this period. Such 
trends continued with the advent of the two World Wars and the Great Recession in the 1930s, 
which increased the need for cheaper options in periods of economic hardship (Weinstein, 
2014). Second-hand regained popularity in the 1980s when consumers across all social classes 
started to deem it as a considerate consumption choice (Roux & Guiot, 2020; Weinstein, 2014).  

Nowadays, in the 21st century, second-hand markets are losing the stigma of being a resource 
mainly for poor people: consumers are increasingly aware of their environmental impact and 
choose to engage more often in circular practices. At the same time, people seek individuality 
through vintage shopping, and they notice a cyclical repetition of the consumption trends, which 
makes vintage often a choice that still is contemporary (Cassidy & Bennet, 2015). Moreover, the 
advent of the Internet and online platforms such as eBay and Vinted simplified to people the 
shopping process, thanks to which second-hand, as any other option, can be easily purchased 
at home with one click and through consumer-to-consumer transactions (Cassidy & Bennet, 
2015; Moon et al., 2023; Waxman, 2018). This innovation is a crucial means for the expansion 
of the second-hand market in the 21st century. 

2.1.2 Second-hand: opportunities and challenges 

In 2024, the global second-hand product industry was valued at $186 billion, with an expected 
compound annual growth rate of 17.2%; these encouraging data have been stimulated by 
growing demand and by increasing popularity due to the eco-consciousness of consumers and 
increased accessibility thanks to online platforms that connect users more efficiently (Research 
Transparency Market, 2025; Roux & Guiot, 2020). 

As mentioned in the introduction (Section 1.1.1), second-hand has the potential to reduce the 
environmental impact of consumption, thanks to the circularity principles upon which it is based 
(Roux & Guiot, 2020). However, the opportunities it creates go beyond reducing GHG 
emissions and result in both a reduction of resource consumption and waste generation. The 
decrease in waste generation reduces the amount of land destined for landfilling and positively 
impacts the quality of air that can be affected by ashes and residues from waste incineration 
(Fortuna & Diyamandoglu, 2017).  

However, acquiring products from second-hand shops poses some challenges to the consumer; 
the social and cultural ones will be analysed in the following section (2.1.3), but some practical 
setbacks will be addressed here. First of all, second-hand products increase the risks for the 
buyers, who have fewer guarantees on the conditions and the remaining useful life of the 
product, which strongly depends on how much care the previous owner had for the item. Such 
risks increase when there is no third-party mediating and the exchange is direct from a consumer 
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to another (Roux & Guiot, 2020). Moreover, consumers often need to accept products with 
fewer legal guarantees, such as warranties or the right to repair from the side of the producer in 
case of faulty or broken items (Park et al., 2020). Lastly, second-hand markets are also inherently 
structured differently. They propose a heterogeneous and more chaotic experience away from 
mass culture, which favours social interaction and a moderate amount of trust in unknown 
people (Roux & Guiot, 2020). 

2.1.3 Social dynamics and consumer preferences 

Second-hand is influenced by several social mechanisms that determine its user base and 
generate dynamics specific to this market. This section is relevant for the study, as it gives a 
theoretical background to consumption patterns that will be observed and analysed along with 
the qualitative analysis of consumer choices. 

Second-hand goods, by definition, have been previously owned and typically show varying 
degrees of wear and deterioration due to age and use (Moon et al., 2023). The perception of 
second-hand items as inferior to new ones, however, can differ significantly depending on the 
product category. For example, in the case of clothing and upholstered furniture, consumers 
often express concerns about hygiene and cleanliness, fearing that these items may harbour 
stains, odours, or allergens (Freitas et al., 2025; Moon et al., 2023). According to Moon et al. 
(2023), for electronics and appliances, worries tend to centre on functional obsolescence, 
outdated technology, and the risk of malfunction or limited lifespan compared to newer models. 
Instead, Freitas et al. (2025) highlight that for categories such as luxury goods or collectables, 
apprehensions may focus on the authenticity of the items, with unregulated markets raising the 
risk of counterfeit products. Collectively, these factors contribute to a general perception among 
consumers that second-hand goods are less desirable or of lower quality than their first-hand 
counterparts, even though the specific concerns and intensity of this perception can vary widely 
across different types of products.  

In economics, it is considered an inferior good, a good whose consumption decreases with an 
increase in wealth (Jackson, 1984). This behaviour is totally opposite to the classic preference 
patterns that are usually observable for normal goods. In fact, according to microeconomic 
theory, with normal goods, an increase in disposable income also causes a proportional increase 
in consumption (Mankiw, 2014, pp. 69–70). Such variance is usually due to the fact that once 
the consumer reaches a certain economic status, he can finally consume more expensive goods, 
substituting them for the cheaper goods they were consuming before. The said bundle of 
cheaper goods6 is, indeed, the bundle of inferior goods (Jackson, 1984; Lewbel, 2006).  

 
6 A cheaper option is not necessarily considered an inferior good: a good can be cheap but normal. Hence, an increase in income 

leads to a greater consumption of it. 
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Figure 1 – Behaviour of a Normal and an Inferior Good.  

 

Drafted by the author 

Similar consumption patterns to the inferior good behaviour shown in Figure 1 have been 
observed in second-hand shopping, but not consistently. Despite the fact that second-hand 
items are, from a practical point of view, inferior because of their previous ownership, 
economically speaking, they are not always inferior. In fact, the research conducted by Hristova 
& Stojanov (2024) found that the correlation between disposable income and second-hand 
market sales has been consistently positive over time for the 21 European countries under their 
analysis. This signals that consumers value other elements besides the simple economic benefits 
when consuming second-hand goods. 

At the beginning of the century, the stigmatisation of second-hand led to a tendency for people 
to donate as an act of helping the poor, rather than as a sustainable decision. Similarly, buying 
second-hand was seen as a declaration of being short of money (Freitas et al., 2025; Waxman, 
2018). However, economic recessions and social changes stimulated the start of the process of 
destigmatisation in the early 2000s. For instance, in America, second-hand shops lost their name 
as junk shops and acquired the denomination of thrift shops, as a sign that negative 
connotations related to second-hand started to fade (Waxman, 2018).  

Today, sustainability and consumer awareness play an increasingly important role in the process 
of acceptance of reuse. In fact, circularity is often prioritised by consumers according to 
ecologically conscious decision-making that brings awareness and attention to the environment 
and its finite resources (Freitas et al., 2025; Hristova & Stojanov, 2024; Zaman et al., 2019). 
Nevertheless, there are more motivations for consumers to acquire second-hand goods: often, 
the interest sparks because of the excitement of being able to find unique goods among the 
many. Hunting for rarities and unique pieces is a thrilling alternative to regular shopping. 
Moreover, the second-hand market offers consumers an alternative consumption route to fast 
fashion and markets dominated by multinational corporations, this opens the doors to 
dematerialism7 and to the research of frugality (Hristova & Stojanov, 2024; Zaman et al., 2019). 

As a last point, Cantista et al. (2022) argues that second-hand goods, especially clothing, help to 
define personalities and aid in revealing affinities among people. In particular, as claimed in 
Cassidy and Bennet's work (2015), fast fashion has led to a homogenisation of consumer styles, 

 
7 Dematerialsim is the attempt to not put possessions at the centre of a person’s life and to link happiness to non-material 

elements (Zaman et al., 2019). 
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as the widespread availability of similar clothing reduces opportunities for individuals to express 
uniqueness. Consequently, wearing vintage clothing offers consumers a way to reclaim a sense 
of exclusivity and distinctiveness in their appearance through one-of-a-kind pieces of apparel. 
Moreover, it has been studied that consumers like to have a vintage or old item for storytelling, 
which is acquiring, especially digitally, an increasing traction among users (Cassidy & Bennet, 
2015; Hristova & Stojanov, 2024). 

2.1.4 Critiques to second-hand and other circular business models 

Fox (1957) in “A Theory of Second-Hand Markets”, suggests that if second-hand markets aim 
to substitute the primary market, which is the market offering new clothes, this would be 
impossible. Because the primary market has to keep on producing new clothes to supply future 
second-hand consumption. In fact, if the demand is considered, it can be observed that the per 
capita consumption rates have been constantly rising in the last decades and that they will 
continue to do so in the foreseeable future (Fengler & Kharas, 2021). Therefore, second-hand 
markets’ offers, as of now, will always be incapable of fulfilling future needs8. This suggests that 
the second-hand market should ideally complement the primary market, as it can only serve as 
a complete substitute if consumption levels remain stable or decline (Allwood, 2014). This last 
assumption is at the centre of the Degrowth debate; however, it is still not a reality within the 
expectations of capitalistic principles that continue to define our economies (Savini, 2023). This 
suggests that second-hand is not a preventative solution but rather a mitigation strategy: it 
reduces the economic and socio-environmental pressures as outlined in sections 2.1.2 and 2.1.3 . 

Additionally, even if experts agree on the potential of circularity, van Loon et al. (2018) argue 
that leasing or rental systems would be more sustainable than enabling consumers to sell in 
second-hand markets. In fact, producers tend to compensate for their market losses due to reuse 
by changing the features of their goods and by addressing their “emotional durability9.” This 
dynamic creates a second-hand market that ultimately benefits producers, who profit from the 
increased circulation of goods among consumers (van Loon et al., 2018). This critique 
underscores a key point in this research: second-hand shops based on donations, such as carla, 
allow for the exclusion of fast-consumption markets from the analysis—markets where 
consumers benefit from second-hand sales only to reinvest those profits into the reiterated 
consumption of new products. 

This critique highlights an important aspect of this research: second-hand shops that operate 
on donations, like carla, enable the exclusion of fast-consumption markets from the analysis—
markets in which consumers use profits from second-hand sales primarily to fund ongoing 
purchases of new products. 

Lastly, critiques address the effective efficiency of reusing certain categories of goods. Under a 
life-cycle approach, some items are more resource-intensive during their use phase: for example, 
clothing has emissions related to the amount of washing it requires (Klooster et al., 2024), while 
furniture or books usually do not generate waste during their use phase. Therefore, reuse affects 
these categories’ emissions with very different results. On the other hand, Cooper & Gutowski 
(2017) argue how important it is to consider the remaining useful life of the product. Indeed, 
buying used appliances may result in lower energy efficiency during their use, which may 

 
8 With the assumption of having decreasing supply rates in second-hand markets, given the limited life cycle of goods. 

9 “Introducing new styles deteriorates the value of products over time and […] positively influences consumer decisions to buy 
a new product.”(van Loon et al., 2018) 
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counterbalance the benefits of using the products as a second-hand item (Diehl et al., 2014). All 
these elements need to be considered when computing CO2-eq emissions since the large variety 
of products offered at second-hand shops also generates diverse results in terms of 
environmental impact. However, part of the drawbacks caused by the ageing of the items could 
be counterbalanced through repairs and optimization systems (Diehl et al., 2014). 

2.2 Methods for the Computation of GHG Emissions for Second-Hand 
Shops 

Climate change is now widely acknowledged as a critical global challenge, defined by the IPCC 
as a continuous modification in the state of the climate, with the potential of generating dreadful 
scenarios for both human beings and the environment (Intergovernmental Panel on Climate 
Change, 2022). To avert such outcomes, the 2015 Paris Agreement set a vital target: limiting 
global temperature increases to below 2°C compared to preindustrial levels; while the European 
Green Deal set the ambitious objective of reducing net GHG emissions to zero by 2050 
(European Commission, n.d.-a; UNFCCC, n.d.). These goals become increasingly urgent as time 
progresses. 

Interestingly, according to the Circularity Gap Report (Circle Economy, 2019) “62% of global 
greenhouse gases are emitted during the Take, Process and Produce stages10.” This data suggests 
that reusing goods, thus extending their life, can significantly reduce CO2-eq emissions to the 
benefit of the environment. Therefore, it becomes increasingly important to be equipped with 
the tools to compute such emissions, the following section will elaborate on the literature on 
the matter. 

2.2.1 Introduction to GHG emissions computation 

Central to the effort of reducing GHG emissions is the concept of the carbon budget, which 
defines the maximum amount of carbon dioxide equivalents that can be emitted while avoiding 
irreversible climate tipping points (Intergovernmental Panel on Climate Change, 2022). 
Scientific consensus underscores that all pathways toward a sustainable future require significant 
reductions in emissions. This necessitates a multi-level response: enterprises must lower their 
carbon footprints, governments should promote energy efficiency and climate resilience, 
stakeholders must adopt sustainable practices, and consumers should commit to sustainable 
consumption choices (Sandin et al., 2019). However, actors should be given the instruments to 
quantify their effect on the environment (D’Adamo et al., 2022), this is why carbon budget and 
CO2-eq computation play an important role. 

The carbon budget framework emphasises that respecting ecological boundaries is not merely 
an environmental concern but a societal responsibility. It challenges current economic models 
to adapt and innovate in ways that align with the planet’s finite resources, highlighting the critical 
intersection of climate policy, economic strategy, and environmental responsibility (Calvin et al., 
2023). 

Before diving into the methods to compute GHG emissions, it must be highlighted that every 
product generates greenhouse gas emissions from the collection of its raw materials until its 
disposal. However, opting for circularity means reinputting in the market products that did not 

 
10 ”Excluding emissions from land use, land-use change and forestry” (Circle Economy, 2019)  
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incur into the production and disposal phases of consumption, thus reducing the need for raw 
materials (Nord, 2018; van Loon et al., 2018). Therefore, the question pivots on how to compute 
a safe estimate of the emissions saved through this alternative economic model. 

Literature shows different methodologies for the calculation of GHG emissions. Castellani et 
al. (2015) list four main approaches: (1) A mass-based approach, (2) LCA, (3) composite 
indicators such as the Environmental Performance Index, or the Ecological Footprint; (4) 
energy balance and carbon footprint assessment.  
Many studies are based on mass (Castellani et al., 2015; Gregson et al., 2013; Nord, 2018). They 
calculate the environmental impact based on the weight of goods involved in the process and 
diverted from landfills or incineration to be re-entered into the second-hand market. This 
method is rather intuitive; however, it has some flaws: firstly, it is difficult to apply on a large 
scale in second-hand shops. If the analysis goes beyond a single category of goods, the lack of 
standardization among the items for sale makes it very difficult to estimate impacts based on 
the volume of the material processed by the shops. Secondly, if volumes are not registered for 
sufficiently long periods (i.e., 1 year), it may not account for seasonality and variations in 
consumption intensities over time. 

Comparably, many other studies (i.e., Fortuna & Diyamandoglu, 2017; Woolridge et al., 2006) 
employed the energy balance and carbon footprint approach, which respectively relate 
environmental performance to the avoided energy use and to the reduction in hectares of land 
required for the absorption of products-related GHG (IEA, 2017; Pandey et al., 2011). On a 
similar note, composite indicators, such as the ecological footprint, provide a more aggregated 
perspective by combining multiple environmental aspects (e.g., land use, carbon emissions, 
water use) into a single score. These tools allow for cross-sectoral and comparative assessments 
of reuse initiatives. Nevertheless, while composite indicators are characterised by strong 
communicative power, they often fail to provide insights into environmental trade-offs and 
require complex assumptions about equivalencies between different impact categories, which, 
if not developed properly, can fail to measure environmental impacts precisely (Fischer et al., 
2022). 

Finally, LCA is considered one of the most comprehensive methods for the assessment of 
environmental impacts (Curran, 2014), and, consequently, is one of the most used 
methodologies in literature (i.e., André et al., 2019; Castellani et al., 2015; Farrant et al., 2010). 
LCA evaluates the entire life cycle of a product, from raw material extraction through 
production, use, and end-of-life, making a detailed comparison between reused and new items 
possible. Studies such as those by Klooster et al. (2024)  on second-hand textile consumption 
or by Noroña & Acot (2020) on the reuse of textbooks have shown that reuse typically leads to 
substantial reductions in environmental impacts, especially when products are durable and 
require minimal refurbishment. Despite its rigour, LCA is data-intensive and sensitive to 
methodological choices like system boundaries, functional unit definitions, and allocation 
methods, which can influence results significantly (Curran, 2014). 

Regardless of the method chosen, GHG reductions can be derived from comparing the 
emissions generated during the process of reusing the items with respect to the process of 
producing a new comparable item from scratch. Furthermore, another central aspect in order 
to understand the real impact of second-hand shops on the environment is the displacement rate. 
This indicator shows the ability of a second-hand item to replace a new one (Moon, 2024; Sandin 
et al., 2019). The most realistic assumption is that its value cannot be equal to 1; namely, its 
purchase does not equal purchasing a new one. However, this indicator should be greater than 
0 to consider the effort of a second-hand shop valid: in fact, if it were smaller than zero, this 
would mean that people are adding their consumption at the second-hand shop to their regular 
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consumption without reducing the purchases of new products. Therefore, if this were the case, 
a second-hand shop would be increasing GHG production and not decreasing it. However, 
according to the literature, generally, these values range between 30% and 80% (o.3-o.8), 
signalling that second-hand shops do decrease people’s consumption of new items (Moon, 
2024). However, as mentioned by Nørup et al. (2019), the displacement rate is often country 
and product-dependent and needs to be tested on a large sample in order to reach conclusions 
that can be reliably generalised. This clearly adds complexity to the study. 

To sum up, the general formula to compute net GHG emissions would be equal to:  

𝑛𝑒𝑡 𝐺𝐻𝐺 = ൣ𝐺𝐻𝐺ே௘௪
்௢௧௔௟ − 𝐺𝐻𝐺௎௦௘ௗ

்௢௧௔௟൧ × 𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 

Where: 

- 𝐺𝐻𝐺ே௘௪
்௢௧௔௟ = 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 + 𝑈𝑠𝑒 + 𝐸𝑛𝑑 𝑜𝑓 𝐿𝑖𝑓𝑒 

- 𝐺𝐻𝐺௎௦௘ௗ
்௢௧௔௟ = 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 + 𝑈𝑠𝑒 + 𝐸𝑛𝑑 𝑜𝑓 𝐿𝑖𝑓𝑒 

The disposal phase could seem to be the same for both types of products. However, to be more 
accurate, there are more elements to be considered, such as the recycling rate, which is the 
percentage of waste that the consumers of the store recycle, and the “re-donation” rate, which 
is the number of times a product is reused instead of being disposed of. This notwithstanding, 
such elements may add too much complexity to the computation, besides being difficult to 
monitor. 

2.3 The Rebound Effect 

The rebound effect was first theorised by William Stanley Jevons, who noticed that the reduced 
cost of resources caused an increase in their consumption rather than an overall increase in their 
savings. This translates into the fact that the efficiency brought by technological innovation 
generates, from the same amount of resources, an increase in productivity and consumption, 
instead of stable productivity or consumption rates, with the benefit of saving part of the 
resources. The Jevons’ Paradox (Alcott, 2005) mechanism connects back to the concerns about 
the displacement rates. In fact,  circular economies lose their effectiveness in two cases: 1) when 
their reprocessing is more resource-consuming than production in linear economies; 2) when 
the consumption of second-hand goods does not displace the production of new goods (Geyer 
& Zink, 2017).   

Therefore, no action or economy is green per se, with no exception for the circular economy. 
Green results can be achieved only when the net environmental impact of the processes that 
the economies entail is positive (Geyer & Zink, 2017; Siderius & Poldner, 2021). Following this 
sceptical approach, Geyer and Zink (2017) theorized the Circular Economy Rebound (CER, 
Figure 2), which is the environmental loss generated in a good's production and use phase 
because of an increase in production and consumption at a rate that offsets the benefits of 
circularity.  
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Figure 2 – Representation of Circular Economy Rebound 

 
Source: Graph adapted from a graph created by Geyer & Zink (2017). 
If no CRE occurs, the potential benefit is realised, and the environmental impact falls from E0 to E2. However, 
the red arrow shows what happens when an increase in consumption (or production) is recorded: ∆CONS>0, 
this reduces the net benefit by E1-E2, this benefit loss is the CER. When the rebound is too large, the net benefit 
could be entirely eliminated (E1-E2=E0), or environmental damage can occur (E1-E2<0). 

It is also crucial to remember that CER does not necessarily have to be direct, but it can also 
cause indirect effects (indirect rebound). For example, buying a cheap t-shirt at a second-hand 
shop could cause a direct effect: buying more than one t-shirt given the cheap price; or an 
indirect effect: buying a t-shirt and, with the saved money, also a book (Geyer & Zink, 2017). 

The reasons behind CER are multiple. However, they could all be traced back to two main root 
causes that are hereby analysed. 
Firstly, there is substitutability: Rebound often happens because secondary goods cannot 
compete at the same level as primary goods. For example, the second-hand market for 
electronics often does not keep up with the updates proposed in the primary market, therefore, 
the second-hand market usually complements the primary market instead of substituting it. 
Secondly, there is a price effect: the low prices of second-hand markets cause an income effect, 
according to which consumers have more funds to buy more and increase consumption. In 
addition, lower prices in the second-hand market will also likely affect the primary market, with 
which second-hand competes, and this can generate a fall in prices in new-goods markets to 
adjust to the competition, incentivising consumers to buy more than they would have done 
before (Geyer & Zink, 2017; Siderius & Poldner, 2021). 

Another social bias to consider when talking about CER is moral licensing, which is the dynamic 
according to which a consumer feels entitled to engage in a non-righteous behaviour because 
he has already engaged in a righteous act beforehand. Therefore, rebound can happen because 
a consumer feels that buying second-hand (virtuous behaviour) compensates for the fact that 
he is buying more than he actually needs (non-virtuous behaviour). Similarly, CER can be 
triggered by the moral cleansing effect, caused by the consumers who opt for second-hand to 
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compensate for a non-righteous behaviour, which could be the consumption of fast fashion or 
other non-sustainable activities (Ciechelska et al., 2023; Mathex et al., 2025). 

The methods to mitigate CER should target its two main causes. The problem of substitutability 
could be addressed by marketing secondary products as goods with a comparable quality with 
respect to primary goods, so that consumers give them the same or a similar value as they give 
to new goods. Secondly, to address the income effect, it would be important to propose second-
hand markets that have similar price points to the primary market in order to disincentivise 
more spending (Geyer & Zink, 2017). Nevertheless, this second point could negatively affect 
the lower-income consumers who need lower prices to have access to certain goods. Thus, 
mitigation strategies are often considered socially controversial (Siderius & Poldner, 2021). 
Furthermore, these two solutions also decrease the competitiveness of secondary markets with 
respect to primary markets: in fact, without product differentiation or cost advantage, second-
hand markets are quite incapable of attracting consumers that will displace primary consumption 
with secondary products (Geyer & Zink, 2017). This generates a sort of loop effect between 
CER and the desire to generate interest in the second-hand market. Thus, the main conclusions 
from the literature are that CE per se has the potential to reduce economies’ impact on the 
environment, but after considering the current market trends, CER seems almost inevitable 
(Allwood, 2014; Geyer & Zink, 2017).  

2.4 Theories, Tentative Explanations and Conceptual Frameworks of 
Relevance to Second-Hand Markets 

The most relevant conceptual framework to this topic, as has been already mentioned, is 
Circular Economy. In fact, second-hand markets promote the concept of reuse and extend the 
life cycle of products.  

The CE framework aims to address the high resource depletion rates caused by the intense 
demand for production from industrial sectors. Indeed, this phenomenon damages the 
environment both at the start of a product life cycle, because of mineral and fluvial extraction, 
and at the end of its life cycle because of waste accumulation and pollution. Therefore, the main 
underlying objective is to improve the design of the processes and products in order to promote 
durability and longer life cycles; this will guarantee a better productivity of the resources (Arruda 
et al., 2021; Bocken et al., 2016).  

Accordingly, Bocken et al. (2016) explain the three main resource strategies originating from the 
CE framework: (1) Slowing resource loops: it refers to increasing the length of the life of a 
product, which decreases the demand for resources, slowing down the resource flows; (2) 
closing resource loops: this relates to the ability of recycling and reinputting resources in the 
production flows, decreasing the demand for new resources; (3) narrowing resource loops: it 
points out to the creation of products that are more resource efficient, but while the product 
itself may be more sustainable, the strategy doesn’t imply that the demand for resources slows 
down. Second-hand markets position themselves within the realm of slow CE, as they give 
second lives to products. Their contribution to CE models doesn’t come from closing the 
resource loops but rather from slowing them down. However, slowing down economies does 
not reduce their final amount of waste generation if the actual production and consumption 
rates don’t experience a parallel deceleration (Geyer & Zink, 2017). 

Coherently with Bocken et al. (2016) assertions, other theories help laying the foundation of 
this paper’s conceptual framework. Two more interrelated theories are: Lateral Cycling and  
Goods Multiple Lives Practices (GMLP). These theories provide complementary perspectives 
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on how reuse systems mitigate environmental burdens and challenge linear consumption 
models. 

Lateral Cycling theories derive from the ethnoarchaeological sector; however, they are also 
extremely functional in the environmental science sector, as they describe the reuse concept in 
a straightforward and systematic manner, which is useful to this research. Lateral Cycling could 
be defined as a core concept in understanding the carbon benefits of second-hand markets. 
Recycling involves breaking products down into raw materials for reprocessing; and Secondary 
Use involves using an object in its original form for another purpose: for instance, using a 
tomato jar as a pen holder. Instead, lateral cycling maintains the product in its original form and 
function and renovates its functions thanks to a transfer of ownership (Schiffer et al., 1981). 
This practice preserves the embedded energy and emissions already invested in the product's 
production phase (van Loon et al., 2018). Second-hand shops, by enabling goods to be used 
again without significant transformation, exemplify lateral cycling. From a GHG emission and 
Circular Economy perspective, this model avoids the emissions associated with manufacturing 
new goods and minimises additional waste generation. Thus, it shifts the focus from end-of-life 
waste treatment to extending the product life cycle, slowing economies and proposing reuse as 
an active strategy for reducing lifecycle emissions (Bocken et al. 2016). 

Building on this, the concept of Goods Multiple Lives Practices (GMLP) summarizes how a 
single item can provide value for multiple users across many contexts. GMLP outlines two main 
categories: (1) redistribution and (2) mutualisation. Redistribution means that ownership of a 
good is transferred, while mutualisation involves temporarily renting a good through Product-
Service Systems. However, the theory applies only to physical goods and not to services; the 
concept of “Multiple Lives” is valid only when the good actually undergoes multiple lives and 
is not merely temporarily rented (such as Airbnb or Uber) (Ertz et al., 2017).  GMLP includes 
donations, resales, swapping, and renting. Therefore, GMLP further systematises slowing 
economies and Lateral Cycling. Second-hand markets belong to donating and reselling practices, 
which do give items at least a second life, thus they belong to the GMLP framework. According 
to Ertz et al. (2017), GMLP attracts users who feel they can express themselves through these 
practices, and, among other aspects, it stimulates a sense of community among people. 
Therefore, it is an opportunity to generate interest in Circularity and Lateral Cycling through 
new marketing or business models (Ertz et al., 2018).  

Lastly, Life Cycle Approach has been chosen as the theoretical approach to this analysis. In fact, 
Life Cycle Assessment (LCA) represents a systemic approach to thinking about environmental 
impacts. Rather than evaluating a product or service based only on its visible or immediate 
effects, such as waste generated or emissions during its use phase, the LCA approach encourages 
consideration of the entire life cycle: from raw material extraction and manufacturing to 
distribution, use, and end-of-life. This perspective, also called “cradle-to-grave”, ensures that 
environmental burdens are not simply shifted from one stage to another or from one entity to 
another (Hauschild et al., 2018; McAvoy et al., 2021). In the context of reuse, the LCA approach 
enables decision-makers to move beyond simplistic assumptions that "reuse is always beneficial" 
by examining when and under what conditions reuse yields genuine environmental benefits 
without compromising other areas. 

Moreover, LCA as an approach is known to foster systems thinking, which is a framework in 
which a system’s properties and problems can be properly addressed only by studying them in 
correlation to every component of the system (McAvoy et al., 2021). In reuse initiatives, applying 
an LCA approach means not only comparing reused products to new ones but also examining 
how alternative business models (e.g., rental, product-as-a-service, linear economies) influence 
or position themselves in relation to second-hand markets. It can also reveal where the greatest 
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impacts often occur, whether upstream (e.g., raw materials) or downstream (e.g., disposal), 
thereby guiding interventions to where they are most effective. 

Ultimately, the LCA approach enhances transparency and accountability in sustainability 
assessments (de Salles & Brantsch, 2025). Even when a full quantitative LCA study isn’t feasible 
due to data or resource constraints, applying life cycle thinking helps organizations to question 
their actions more deeply. In this sense, LCA is not only a research tool but also a research 
mindset, which supports more holistic and comprehensive environmental assessments 
decisions. 

Figure 3 – Visual Representation of the Theoretical Framework 
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3 Research Design, Materials and Methods 

3.1 Research Design 

In accordance with the literature (Castellani et al., 2015; Ciechelska et al., 2023; Noroña & Acot, 
2020), this research paper used both quantitative and qualitative methods, with the LCA 
approach being the main theoretical framework for the study. In fact, the aim of this thesis is 
to understand if carbon emissions can be reduced by avoiding the production stage of the 
products through reuse activities. In order to gain a deep understanding of the matter, it is 
important to approach the problem by thinking about all stages of a product’s life cycle, from 
cradle to grave. 

To achieve this aim, the study quantifies CO2-eq emissions of second-hand shops and connects 
basic indicators of consumer behaviour to the performance data of second-hand shops, 
including sale trends and waste generation. Therefore, the data used for the research came from 
both primary and secondary sources. 

The primary data refers to all the information collected in collaboration with the second-hand 
shop carla. In fact, as a case study, carla provided quantitative and qualitative data for the research 
analysis. The quantitative data is generated by the structured questionnaire administered to their 
customers. The survey aims to understand the customer’s preferences and behavioural choices 
when it comes to shopping for second-hand items in carla. The use of the data from the survey 
is crucial for the development of the variables that relate emissions trends to real consumption 
patterns. This method is inspired to the work of Castellani et al. (2015) and Moon (2024) who 
used surveys to estimate, respectively, the displacement rate in a second-hand shop in Italy and 
in online flea markets platforms in Japan. 

Similarly, the qualitative data result from the communications and interviews with the 
employees, who provided insights into the collection and sorting processes, the different 
departments within carla, the different consumers and product availability in the various 
locations in Vienna, and the functioning of carla’s online store. Moreover, it has been crucial to 
retrieve data on energy and fuel consumption and the volume of processed and sold items 
through their shops from accounting divisions within the organisation. Other qualitative data 
came from interviews with customers, who helped further support the research and gave 
valuable insights and clues for a more complete interpretation of the data generated by the 
survey. The choice to implement qualitative methods derives from the work of Ciechelska et al. 
(2023) and Siderius & Poldner (2021), in their studies they used semi-structured interviews to 
investigate the factors influencing consumption choices and CER. This approach aligns with 
the objective of understanding how consumption choices influence second-hand sustainability 
performances.   

The secondary data related to the emission factors for the production of goods of different 
materials and products in line with the COICOP (Classification of Individual Consumption 
According to Purpose)11 products categories (United Nations, 2018); the sources of these 
emission factors are outlined in detail in Chapter 4. While the impact of electricity and fuel 
consumption is computed following EU-based emission factors provided by two sources: the 
framework of the Global Logistics Emissions Council (GLEC) and the Joint Research Centre 
(JRC) of the European Commission (Bastos et al., 2024; Smart Freight Centre, 2025). As it 

 
11  It is the international reference classification of household expenditure (United Nations, 2018). 
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concerns the LCA approach methods, they came from academic and grey literature. Among the 
examples, are the work of Castellani et al. (2015), Noroña & Acot (2020), and  Woolridge et al. 
(2006). In this studies LCA has been used for the estimation of the environmental impact of 
multiple categories of goods in Italy, second-hand textbooks in the Philippines, and the impact 
of reused and recycled textiles, compared to first-hand goods, in the UK.  

The collected primary and secondary data have been analysed using a multiple linear regression 
analysis to obtain reliable displacement rates and emission factors. Finally, the results have been 
used to calculate GHG emissions. While interviews have been interpreted through coding 
analysis. 

3.2 Methods Used to Collect Data 

3.2.1 Methods used to perform the literature review 

Existing academic and grey literature on the circular economy and the benefits of second-hand 
markets provides a solid foundation for understanding current trends and challenges in the field. 
While the environmental and economic impacts of second-hand shopping have been evaluated 
and quantified in various studies, this paper seeks to address a specific gap in the literature. In 
fact, the impact of second-hand shopping has already been evaluated and quantified in various 
academic studies. However, most literature (D’Adamo et al., 2022; Klooster et al., 2024; Moon, 
2024; Sandin et al., 2019) refers only to the clothing industry. Nevertheless, second-hand shops 
sell a wide variety of objects, and this analysis also wants to address and, most importantly, 
compare the environmental footprint of other types of objects, namely electronics, furniture, 
sports equipment, tableware, and media. Moreover, the study aims to propose a new approach 
or methodology for second-hand shops to estimate their life cycle impact, even given their large 
number of heterogeneous products. 

The main research engines used for my literature review were Google Scholar, Scopus, and the 
CEU and Lund University Libraries. The research was guided mainly by the following keywords: 
“Circular Economy,” “Emission Reductions,” or “GHG Reductions,” “Second-hand market,” 
“Second-hand Shopping,” and “CO2-eq saved through Reuse.” Nevertheless, the number of 
results obtained in Google Scholar (the biggest research engine among those used) was around 
10-20 thousands per research, but only the first articles, ordered according to relevance by the 
software, have been considered for further screening. All articles focusing on second-hand 
categories unrelated to general second-hand shops or not aimed at households, such as those 
concerning cars or professional equipment, have been excluded from this study, as they fall 
outside its scope. 

To get a complete perspective, for each section of the literature review, the research has been 
performed through a selection of the first 10 relevant papers based on their abstract, which have 
then been further skimmed based on the content of their introduction and literature review. 
When additional selection was needed, the most recent papers have been favoured in the context 
of contemporary research, such as consumer behaviour and GHG calculation. This has been 
done with the objective of having more up-to-date perspectives. On the other hand, the oldest 
papers have been favoured in the context of basic ecological or economic principles that have 
been integrated into the study; this choice has been taken to prioritise, when possible, the origin 
of some disciplines rather than their many reiterations and similar reinterpretations.  
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Often, while reading literature, more specific research on a specific concept was triggered. Here 
are some examples: “Displacement Rate,” “Product-as-a-Service,” and “Rebound Effect.” 
Similarly, part of the literature cited in the review was found among the citations of the articles 
already selected. 

3.2.2 Methods used for the creation of the survey and the interview 
guides 

3.2.2.1 Survey 
The survey conducted in this study is designed to gather data on the consumption behaviours 
of carla's customers, with the aim of providing empirical grounding for the displacement rate 
estimations. As highlighted in the literature, CER emerges when consumers do not fully 
substitute new purchases with second-hand alternatives (Siderius & Poldner, 2021), thus 
potentially undermining the benefits of circular improved resource efficiency (Brookes, 1990). 
To quantify the degree of substitution, the displacement rate has been adopted as an analytical tool. 
The survey was developed based on established methods in the literature to collect context-
specific data and improve the accuracy of emission estimates with respect to reuse behaviour. 

Since this analysis focuses on buyers, the survey has targeted them. The survey is cross-sectional: 
it ran for slightly less than a month12 and collected data from carla’s clients on a random basis. 
The desired number of respondents ranged between 250 and 500, based on the numbers 
obtained in past carla’s surveys. Moreover, carla declares that they have a monthly estimate of 
25,000 purchases, which translates into an estimated number of clients ranging between 5,000 
and 12,000 per month. Accordingly, a sample size has been estimated using Cochran's (1977) 
sample size estimation formula.   

𝐴.        𝑛଴ =
𝑍ଶ × 𝑝 × (1 − 𝑝)

𝐸ଶ
                    𝐵.        𝑛 =

𝑛଴

1 +
(𝑛଴ − 1)

𝑁

 

With n0 being the sample size for an infinite population and n being the sample size for a finite 
population. Z is the chosen critical value of the desired confidence level, p is the expected 
proportion of a characteristic of the population, N is the population size, while 1-p and E are 
the level of precision and margin of error. Therefore, the sample size has been determined for 
a population (N) of 12,000 clients, with a margin of error (E) of 5%, a confidence level of 95% 
and a proportion (p) of 50%, which represents maximum variability and no precise assumptions 
on the population’s characteristics. 

𝐴.   𝑛଴ =
(1.96)ଶ × 0.5 × (1 − 0.5)

0.05ଶ
= 𝟑𝟖𝟒. 𝟏𝟔         𝐵.   𝑛 =

384.16

1 +
(384.16 − 1)

12000

= 𝟑𝟕𝟐. 𝟑 

Hence, the optimal sample size should have been greater than 373 responses to satisfy the 
chosen statistical standards. Given that the survey resulted in 395 responses, it is deemed to be 
statistically significant for carla’s users. 

 
12 It ran from the 28th of March 2025 until the 22nd of April 2025. 
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The questions developed in the questionnaire are focused and originate from the literature 
analysis. The survey’s questions are presented in Appendix A. They help collect information 
about the buyers and to generate data for the estimation of the displacement rate.  

The questionnaire was launched with carla’s survey developer and has been distributed through 
the main sources of carla: it was published on the website, distributed in online form, and 
participants in the survey had the opportunity to join a lottery for coupons offered at carla shops.  

3.2.2.2 Semi-structured interviews 
Semi-structured one-on-one interviews have been conducted with some of carla’s customers. 
For this scope, an interview guideline has been developed (Appendix B). The guiding questions 
followed the main topics from the survey, including displacement rates, categories of objects of 
most interest, and the value of second-hand items, among others. However, it also aimed to 
enrich the survey’s data with additional questions regarding social and cultural perceptions of 
second-hand items, personal experiences, and the motivation behind personal approaches to 
second-hand goods.   

Part of the interviews (5 of them) have been conducted in person and others (2 of them) 
remotely through Zoom call, and all participants have been selected randomly. Their 
contribution has been influenced primarily by their willingness to participate and their time 
availability. The interviews have been categorised into two different types:(1) One type of 
interview had a shorter timeframe and a less structured form. This had to do with the fact that 
interviewees were picked randomly in one of carla’s shops (carla in Stephansplatz, Vienna) and 
people had a really short time availability: usually not more than 10 minutes, but on average 
around 2 to 3 minutes. Therefore, the interview was developed based on their primary interests 
and current beliefs about second-hand markets, without the possibility of going into detail about 
all the interview questions listed in the interview guideline. (2) The second type of interview has 
been administered to consumers who willingly dedicated more time to the research. In this case, 
the interview lasted from 30 minutes to 1 hour, and interviewees gave numerous valuable 
insights for the research. A Table (15) of reference with the list of interviewees can be found 
in Appendix D. 

3.3 Materials Collected 

In order to proceed with the analysis of carla’s performances, the following material (Table 1) 
has been collected from carla:  

Table 1 – Material Collected Through carla 

Type of Data Description 

Electricity 
Consumption 

Recorded data from the main building. The consumption for the other 
buildings was assumed to be proportional to their size, which has been 
provided in square meters. 

Fuel Consumption 
Annual fuel use estimated from refuelling logs of carla’s vehicle fleet 
(2023). 
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Waste Generation Reported 2023 waste volumes. carla explained which categories of waste 
were destined for recycling and which were destined for incineration. 

Operational 
Processes 

Qualitative information on internal logistics, donations, sorting, and 
sales processes. 

Customer Survey Structured questionnaire to assess consumer behaviour and calculate 
displacement rates. 

Customer & Staff 
Interviews 

Semi-structured interviews were conducted to gather qualitative 
insights on motivations and practices. 

While the following data (Table 2) has been collected from other independent sources: 

Table 2 – Material Collected through other Independent Sources 

Type of Data Source and Notes 

Emission Factors – Clothing, 
Media, Furniture 

Climatiq platform based on Exiobase datasets; expressed 
in CO₂e/€ (2019 values). 

Emission Factors – Electronics BEIS UK (2019); converted to € using historical GBP to 
€ exchange rates. 

Emission Factors – Sports 
Equipment and Tableware 

Market Economics Ltd. (New Zealand, 2019); converted 
to € using historical NZD to € exchange rates. 

Average Product Prices Collected from Statista.  The data suggests category-level 
pricing estimates. 

Emission Factors for Electricity 
Consumption 

Joint Research Centre of the European Commission 

Emission Factors for the 
extraction and Use of Diesel  

Framework of the Global Logistics Emissions Council.  

3.3.1 The selection of the products’ categories 

Following the literature review and several consultations with carla’s representatives. Some 
representative product categories have been chosen. Hereby, Table 3 lists all the categories at 
carla according to their management systems and some of their most representative objects. 

Table 3 – Preliminary Categories Based on carla’s Inventory 

Clothing Textiles Women  Blouse, dresses 

Textiles Men  Jeans (they do not sell well) 
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Accessories  Fabrics/scarves, leather belts, hats 

Jewellery  Necklaces (not precious metals, hard plastic, stone) 

Bags  Plastic/fabric 

Shoes  Women’s leather shoes or elegant shoes 

Home textiles  Pillows, bedsheets 

Children's Clothing   

Fur/Leather  Leather jackets 

Household Kitchen/Tableware  Pots (not anti-stick), plates, tableware set)13, vases 

Small Furniture  Hardwood table, wooden chairs, mirrors 

Stuffed (?) Furniture  2-3 person fabric-covered sofa 

Beds   

Wardrobes  MDF IKEA furniture 

Carpets   

Office Furniture  Office chairs (plastic) and office tables (MDF)14 

Rarities Antiquities   

Records Media  CDs (they sell more), vinyls 

 Pictures  Prints on Canvas 

 Sports Equipment  Roller-skates, Ice skates, bikes 

 Electronics  Wires, TVs, stereos, light bulbs, hair dryers, standing 
lamps, Washing Machine, stoves 

Games Toys  Hard plastic LEGO, dolls/Barbies 

Books Books  Paperback books 

Source: carla, Vienna. The colours in the middle represent the revenues generated by each category. Orange 
indicates the items that generate the most revenues, yellow indicates items in the middle range, and blue indicates 
the items that generate the lowest revenues.  

 
13 Plates, coffee mugs, bowls etc. are often sold as a set. Thus, a set of 6 plates e.g. would be a good representative item. 

14 A specific brand should be chosen to represent better the assortment of carla depot. 
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Second-hand shops sell a wide array of items and it has already been established among the 
limitations that it is not possible to review all the items sold at carla individually. Therefore, the 
decision was made to research and analyse some representative and relevant categories of goods 
for carla. Relevance was determined based on the revenues or the inventory turnover of the item 
sold at carla – the second information has been collected during interviews with the staff and 
from internal reports. This led to the selection of the following categories (Table 4): 

Table 4 – Final Categories Selection 

Category Notes 

Clothing  
It is one of the categories with the highest revenues and inventory 
turnover. 

Big Furniture 

Such as: beds, sofas, wardrobes, etc. 
It generates a moderate amount of revenues and has a high 
environmental impact, compared  to smaller furniture. Thus, it would 
be of greater interest for the analysis. 

Electric and 
Electronic Articles 

It has been selected because it is one of the categories criticised by 
literature, which often questions the extent to which reusing is 
sustainable.  

Sports Equipment 
Such as: skates, gloves, bikes, etc. 
carla showed a particular interest in understanding the impact of this 
category, which is rarely the object of study. 

Tableware 
Such as: plates, cutlery, glasses, etc. 
It is the category with the highest inventory turnover and generates 
high revenues. 

Media 
Such as: CDs, DVDs and books 
It is second only to Tableware when it comes to inventory turnover, 
and it generates a moderate amount of revenue. 

 
The above-mentioned categories have been used for the layout of the questionnaire. Thus, they 
have been used as a reference point to collect data from the customers. However, afterwards, 
for the analysis, the categories have been better formalized according to COICOP classification: 
the equivalence can be observed in the following Table 5. 

COICOP classification has been chosen because it offers a standardised and internationally 
recognised system for classifying goods and services based on their end-use by households. 
Thus, its use enhances the comparability of results with national consumption statistics and 
aligns the study with carbon footprint databases. Furthermore, COICOP categories are 
commonly used in environmental impact assessments (i.e. Castellani et al., 2015) and facilitate 
the comparison of this study’s conclusions with other research. Lastly, this facilitates reliable 
access to category-specific emission factors and supports the generalisability and replicability of 
the methodology.  
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Table 5 – COICOP Categories 

Category COICOP Reference Number and Definition 
Emissions per 
Unit15 
(kg CO2eq) 

Clothing Section 03: Clothing and footwear  03.1 Clothing 3.26  

Big Furniture 
Section 05: furnishing household equipment and 
routine household maintenance  05.1.1.1 
Household Furniture 

43.14  

Electric and 
Electronic 
articles 

Section 05.3: Household appliances  05.5.1 Major 
household appliances, whether electric or not 

58.53 

Tableware 05.4 Glassware, tableware, and household utensils 5.16 

Sports 
Equipment 

Section 09: Recreation, Sport and Culture  09.2.2.1 
Equipment for sport 

7.68 

Media 

Section 09.5 Cultural goods  09.5.2 Audio-visual 
media 
Section 09.7 Newspapers, books and Stationery  
09.7.1 Books 

5.65 

3.4 Methods Used to Process Information 

3.4.1 GHG computation 

The methods used for the computation of GHG emissions in carla are inspired by the work of 
Castellani et al., (2015). According to their paper, to estimate the environmental impact of a 
second-hand shop, a two-phase approach should be followed (Figure 4). Firstly, the per-unit 
environmental impact is computed. Thus, the calculation should estimate the amount of GHG 
emissions generated or avoided for a single unit per category. Secondly, the total variance in 
emissions generated by the second-hand shop is computed. The computation is done by 
multiplying the emissions per unit by the total items sold by the shop for each category over a 
year. 

 
15 The origin of this values is explained in Section 4.2. 
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Figure 4 – Theoretical Steps for GHG Computation 

 
Source: graph adapted from Castellani et al. (2015) 

3.4.2 Survey analysis, multiple regression analysis and coding 

All the analysis and methods are subject to human error. However, this research enhances the 
validity of its findings through the use of a mixed-methods approach, which, apart from 
generating more comprehensive results, works as a system of checks and balances to confirm 
the validity of the research further. Moreover, negative or discrepant information has been 
reported to show the eventual weaknesses of the research and to avoid incurring into the 
confirmation and observer biases of the author. 

3.4.2.1 Data cleaning 
Once the survey results have been retrieved, they have been collected in an Excel spreadsheet 
for analysis. 

Firstly, all key answers have been categorised into named variables for improved data 
understanding and for easier handling of the dataset in future steps of the process. A full list of 
the variables collected can be found in Appendix D. Moreover, missing data has been 
uniformed: answers such as “not applicable”, empty cells, and “I don’t know” have been coded 
with a 99 and then removed during the regression analysis with the use of STATA software. As 
the following step, all the data has been turned into numerical codes. For example: Yes= 1, 
no=0, and sometimes = 0.5. Lastly, some of the discursive data collected from the survey, which 
was mainly the data collected through open answers (such as “other, please specify”) has been 
considered for analysis together with the content of the interviews. 

The displacement rate has been measured based on the answers to two questions of the survey 
(Q.1 and Q.3). Under the assumption that the degree of difficulty in assessing the DR is rather 
high, the recorded shopping behaviour in each category (Q.3) has been adjusted according to 
respondents’ perceptions of how second-hand shopping influences their regular shopping 
habits (Q.1). In fact, even if a respondent says that second-hand clothing reduces their shopping 
for new clothes (at least 50% displacement), if the same respondent affirms that second-hand 

Per Unit GHG 
Emissions 

Inventory Data 
Collection 

Avoided Impact 

1. 

2. 

8,5 

• Definition of product categories 
• Emission factors per category 

• Collection of data on total products sold 
per category 

• Survey to customers to estimate the 
displacement rate 

 

• Calculation of avoided environmental 
impacts due to the selling of used products 
in 1 year activity of carla 
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does not reduce their desire to purchase the similar item new, he most probably has a DR closer 
to 25%, rather than to 50%. The following Tables (6 and 7) provide a more detailed 
explanation of this reasoning. 

Table 6 – DR Indicators 

Q.1 Do you believe that purchasing items second-hand reduces your desire to purchase a 
similar item new? (Perceived influence of second-hand on shopping) 

This question gives a hypothetical Displacement Rate 

Options Yes No 
I consume less 

overall 

Numerical Value 
(influence on the 
displacement rate) 

0.5 0 0.25 

Explanation 

Reduced desire to 
consume new items. 

SH replaces, at 
least partially, the 

consumption of new 
goods. 

Not reduced desire 
to consume new 

items. SH does not 
replace the 

consumption of new 
goods. 

Reduced desire to 
consume all items, 
not only new ones. 
Thus, not all the 

reduction is due to 
SH shopping.  

Q.3 How does your second-hand shopping influence your regular (new items) shopping 
habits? (Actual shopping behaviour) 

Options 
It reduces new 

purchases. 
It increases new 

purchases. 

I buy new items at 
the same rate as 

usual. 

Numerical Value 
(influence on the 
displacement rate) 

0.5 -0.5 0 

Explanation 
There is an actual 

reduction in 
purchases. 

Second-hand 
increases 

consumption rates 
generating CER. 

Second-hand does 
not affect regular 
shopping habits. 

 

The adjusted, or real, displacement rate has been computed as the sum of the two answers: 

Table 7 – Adjusted DR Reference Table  

Answer Q1 Answer Q2 Adjusted DR 

Yes (0.5) Reduces purchases (0.5) 1 
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Yes(0.5) Increases purchases (-0.5) 0 

Yes (0.5) Same rate as usual (0) 0.5 

No (0) Reduces purchases (0.5) 0.5 

No (0) Increases purchases (-0.5) -0.5 

No (0) Same rate as usual (0) 0 

I consume less overall (0.25) Reduces purchases (0.5) 0.75 

I consume less overall (0.25) Increases purchases (-0.5) -0.25 

I consume less overall (0.25) Same rate as usual (0) 0.25 

To summarise again, the assumption is that each answer serves as an indicator of the consumer's 
displacement rate. Hypothetical DR has a weaker value, while actual behaviour has a higher 
influence. Therefore, a consumer who thinks second-hand reduces the desire for second-hand 
(SH) purchases16 is supposed to have at least a 50% DR, if this is paired with actual reduction 
of purchases, the DR is supposed to be 100%; but if it is paired with an increase in purchases, 
it is assumed that real DR is closer to 0%. Similarly, if a consumer thinks that he consumes less 
overall, but SH increases his purchases, he is supposed to incur in a rebound increasing 
purchases around 25%, which is less than the increase in purchases estimated for consumers 
who have the same desire to purchase as usual and also have an increase in shopping purchases 
because of SH shopping, in this case DR is estimated to be -50% (increase in consumption of 
50%).   

3.4.2.2 Multiple regression analysis 
The survey provided valuable data for a multiple regression analysis of the displacement rate. 
Therefore, to gain a deeper understanding of what is affecting carla’s DR, a regression has been 
run with the software Stata (version StataNow 19 SE). The analysis adopted a multiple linear 
regression since the dependent variable, DR, is a continuous numerical variable. 

The regression had as dependent variable the Displacement Rate and as independent variables the 
following variables, which have been classified as “Socio-Economic Attitude” indicators: 

- EnvAware: it measures the extent to which people are environmentally aware. 
- PeerInfluence: it measures the extent to which people are encouraged by their social circle 

towards second-hand shopping. 
- PriceInc: it measures the extent to which people are incentivised to buy more because of  

SH prices. 

However, some confounding variables have also been taken into account, and they are the 
following variables that have been classified as indicators of the “User Behaviour”: 

- SHcare: it measures to what extent do people take care of  second-hand items. 

 
16 Note that the data on consumers’ DR has been collected per category and not as a generalized answer. 
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- UseFreq: it measures how frequently second-hand goods are used on average. 
- DisposalTime: it measures after how long items are usually disposed of. 

Therefore, the relation among the variables studied in the regression analysis could be 
summarized as follows: 

𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =  𝛼(𝑆𝑜𝑐𝑖𝑜 − 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐴𝑡𝑡𝑖𝑡𝑢𝑑𝑒) + 𝛽(𝑈𝑠𝑒𝑟 𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑢𝑟) + 𝑐 

3.4.3 Interview coding 

The interviews were all recorded and transcribed afterwards. The transcription process 
happened in a faithful and accurate form; however, it took out the non-related comments and 
all the superficial mistakes common to verbal communication. It also cleaned the conversation, 
removing colloquial expressions such as the use of “you know”, “like”, “yeah” etc. and some 
grammatical mistakes.  

Interviews have then been analysed with the support of the coding software NVivo. The study 
followed a thematic content analysis, with the main themes and their relative expected codes 
being the following: 

1. Displacement Rate (purchases, reduced consumption, increased consumption) 
2. Operating Processes (donations, discarding, at-home collection, shop policies) 
3. Consumption patterns (Frequency, preferences, value) 
4. Environmental Awareness (sustainable, climate) 
5. Personal Environment (culture, friends, family) 

The interview coding has been performed inductively, keeping the main themes in mind, but 
collecting patterns directly from the data. This resulted in 32 codes organised around the 
aforementioned themes. Among the codes, some of the most often referenced across the data 
were: “pricing”, which was the centre of many concerns and considerations; “item categories”, 
which raised interesting differentiations among the opinions of the interviewees; “Donation”, 
“Environmental Awareness”, and “Social Concerns”. Lastly, some unexpected themes have 
been touched repeatedly, such as the commitment to being “against Big Companies” and “Fast 
Fashion”, the need for “product Guarantees”, and several comparisons between carla and 
“online-based second-hand shops”. 

The information collected through NVivo software was analysed and interpreted to provide 
depth to the conclusions drawn from the survey analysis and GHG calculations, as well as to 
better address the second research question, which touches upon the sorting and processing 
activities in second-hand shops. Both customers and employees shared their perspectives on 
the sustainability of carla and gave suggestions for further improvements. 
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4 Results & Analysis 

4.1 The Case Study of carla 

As it has been explained in the previous chapters, carla has been chosen to be the case study for 
this research. This section dives into what is carla and provides insights on how the shops work 
and interact with Vienna’s socio-economic network. 

4.1.1 What is carla? 

carla (short for Caritas Laden) is an initiative of Caritas Vienna created to collect and valorise 
in-kind donations by converting them into financial resources to support social projects. 
Founded in 1986 in response to the material needs of people assisted by Caritas’ social 
counselling centres, carla has been growing into a structured network of second-hand shops and 
logistics centres. In fact, at the beginning, people donated to Caritas to help the people in need; 
however, as donation streams increased, Caritas felt the need to create a specific organisation 
for the management of this new dimension. Every year, large volumes of donated items—such 
as furniture, clothing, books, and electronics—are received, sorted, and sold in its retail 
locations. The profit from carla shops is then used to sustain Caritas’ charitable projects. 

The first carla shop opened in Vienna’s 5th district (carla Mittersteig), after five years, a second 
shop was opened in the 21st district in Steinheilgasse (also named carla North). As of today, carla 
has two additional centres: carla South in Neustadt (which only accepts donations, without 
selling) and carla located in Stephansplatz, 1st district. carla occasionally also has some pop-up 
stores and has a logistics centre for the transportation and distribution of some of the goods. In 
addition, carla is also present online, where people can engage in virtual shopping. 

Beyond its charitable function, carla stands out for its strong social and inclusive mission. Two 
main pillars guide the shops’ operations: commitment to (1) social issues and (2) to sustainability.  
Within its social efforts, carla offers temporary employment to people disadvantaged in the 
labour market, such as long-term unemployed individuals, inmates in reintegration programs, 
and people facing health or psychological difficulties. Through the Caritas SÖB (socio-
economic enterprise – sozialökonomischer Betrieb), these workers receive professional 
guidance and support to help them transition into stable employment in the regular labour 
market. In addition, carla also has a strong environmental focus. It promotes reuse and waste 
reduction by recycling items that are still in good condition, contrasting the throwaway culture 
and helping to reduce the environmental impact associated with manufacturing new goods. 
Reintroducing second-hand goods into the market helps encourage circular and more 
sustainable consumption habits. 

 carla is open to everyone, including targeted support for low-income individuals through the 
“carla card plus,” which allows them to purchase all kinds of goods at a 70% discount. 
Additionally, in cases of extreme need, people can also receive clothes for free, helping to meet 
urgent necessities quickly and easily. The shop environments are designed to encourage social 
inclusion and interaction among people from diverse backgrounds, promoting community 
engagement and mutual support. 

Finally, carla plays an educational and cultural role. It organizes school visits, public events, art 
collaborations, and upcycling projects. It is also a concrete example of diversity and inclusion in 
action: its teams are multi-ethnic and multi-generational, and communication is made accessible 
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in many languages. To conclude, carla is more than a second-hand store; it is a social, 
environmental, and solidarity-based ecosystem that brings together circular economy, labour 
inclusion, and assistance for people in need. 

4.1.2 How does carla work? 

All carla shops operate a structured system for donations, sorting, and sales. Such a system brings 
Caritas’ attention to sustainable practices and workforce cooperation forward once more. 
Donations come in through three main methods: (1) either through indirect channels like city-
wide donation boxes and (2) via a pick-up service for large items such as furniture and big 
electronic appliances (i.e., washing machines), or (3) through direct channels, meaning that 
people are free to bring their own donations to the shop counter autonomously. The pick-up 
service covers a 10 km radius around Vienna and involves a pre-assessment through phone calls 
and photos to ensure the suitability of the items. In fact, suitable products should be clean and 
in good status, while certain appliances like fridges, gas stoves and older electronics are not 
accepted because of their delicate components. 

The sorting process is particularly labour-intensive, because carlas receive a big stream of 
donations daily and every donation needs to be checked almost piece by piece by carla’s workers. 
However, carla, as mentioned before, also receives support from both transitionary workers and 
volunteers. Roughly 70% of the donations are sold (or used as direct donations for people in 
need). In case of items not selling, in the shops, it is common practice to reduce prices until the 
products get sold. If this technique does not work, items can be exchanged among the shops in 
order to expose them to a different clientele. Depending on the product category between 10-
40% of donations are not suitable for resale in Austria.  

However, wherever possible, other options of use, downcycling or recycling are implemented. 
An example is textile donations: where the quantities donated far exceed the second-hand 
demand in Austria and cannot be sold to the public; they can be sold per kilogram to foreign 
traders or sorting companies. In the same way, electronic components, stuffed animals, dolls, 
or games with missing pieces are sold in bulk at very low prices (around 2€ per Kg) to third 
parties that reuse them within their operations. Similarly, books that have been on the shelves 
for too long are sold to Austrian Paper Recycling (APR), and damaged items, such as ceramics, 
are sold to Wutstock Vienna, a Wutraum17 company. 

Within carla, only small repairs are possible, but they are done using recycled materials from 
unsellable goods (i.e., screws, nails, and bolts from furniture and other objects are collected for 
this purpose); moreover, items like furniture are cleaned and reassembled. However, carla usually 
does not accept items such as stained clothes or ruined furniture, since no deep cleaning or 
major repairs are done within the shops.  Electronics are checked for their base functionality, 
but detailed checks, resets or repairs are not possible with carla’s resources. Coherently, broken 
electronics constitute a big share of the residual waste. Lastly, broken or unusable goods are 
disassembled, when feasible, into the different fractions of material (e.g. metal, wood, etc.) and, 
where possible, sold as secondary raw material to keep the overall residual waste as low as 
possible. 

Additionally, carla sells part of the products online through platforms like Willhaben and carla’s 
online store, and the e-shop sells to all of Austria. The selection of goods sold online is usually 
of higher quality, considering that selecting, photographing, listing, publishing, and shipping 

 
17 Rage room. 
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them requires additional work from employees. To conclude, carla has some seasonal markets 
such as Christmas or Easter markets, where themed goods are sold. Especially in this case, it 
has been observed that short-term buyers often return items, such as Christmas decorations and 
books, contributing to the re-donation cycle, which aligns with carla’s circular approach. 

4.2 GHG Emissions Calculations 

The following diagram (Figure 5) represents how carla’s second-hand shops integrate with the 
traditional production processes. carla inserts itself within the circular economy models; 
therefore, it aims to move away from the linear concept of “produce-consume-dispose” in 
favour of a circular concept of “produce-consume-reuse”. The colour of the arrows in the figure 
helps illustrate what new emissions are generated and what emissions are avoidable thanks to 
this reuse model.  

Figure 5 – GHG Emissions in Linear and Circular Economies  

 

Figure 5 explains the difference between linear economy and operations at carla, and it brings 
the discussion back to the practical computation of its emissions, which is crucial to answer the 
first research question. In Section 2.2.2 the following formula has been brought forward: 

𝑛𝑒𝑡 𝐺𝐻𝐺 = ൣ𝐺𝐻𝐺ே௘௪
்௢௧௔௟ − 𝐺𝐻𝐺௎௦௘ௗ

்௢௧௔௟൧ × 𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒 

In order to follow logical steps throughout this analysis, the formula has been divided into two 
elements: 
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A. This element corresponds to the emissions generated during the lifecycle of  new goods, 
and it corresponds to: 
 

𝐺𝐻𝐺ே௘௪
்௢௧௔௟ = 𝐺𝐻𝐺 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 + 𝐺𝐻𝐺 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 + 𝐺𝐻𝐺 𝑈𝑠𝑒 + 𝐺𝐻𝐺 𝐸𝑛𝑑 𝑜𝑓 𝐿𝑖𝑓𝑒 

B. This element corresponds to the emissions generated during the lifecycle of  used goods 
distributed through carla. 
 

𝐺𝐻𝐺௎௦௘ௗ
்௢௧௔௟ = 𝐺𝐻𝐺 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 + 𝐺𝐻𝐺 𝑈𝑠𝑒 + 𝐺𝐻𝐺 𝐸𝑛𝑑 𝑜𝑓 𝐿𝑖𝑓𝑒 

Element A, in this research, collects all its elements in a straightforward emission factor (Table 
8), which has been retrieved coherently with the COICOP categories listed in Section 3.3. The 
following emission factors do not aim to be extremely precise but rather to give an average 
emission value per category, providing an overall understanding of how the categories position 
themselves with respect to others. Moreover, these emission factors are derived from an 
environmentally extended input-output (EEIO) model; this is why they have been presented as 
a function of money expenditure. However, this has been adjusted for the analysis with research 
on the average price per unit for each category, which has been found on Statista’s database. 

Table 8 – Emissions Generated during the Lifecycle of New Products 

Category Clothing 
Big 

Furniture 

Electric and 
Electronic 

articles 
Tableware 

Sports 
Equipment 

Media 

Emission Factor 
(kgCO2e/€) 

0.1932 0.2611 0.3386 0.8093 0.6117 0.3014 

Average Price per 
Unit 

16.88 € 165.24 € 172.86 € 6.37 € 12.55 € 
18.74 

€ 

GHG Emissions 
per Unit (kgCO2e) 

3.26 43.14  58.53 5.16  7.68 5.65  

A detailed explanation of the sources is available in Section 3.3, in Table 2 

For the computation of Element B’s GHG emissions, more steps are needed and they follow a 
life cycle approach. The emissions from distribution are derived from two main sources: (1) the 
emissions generated by the trucks operated by carla, which the shop uses to pick up items for 
the donations. (2) the emissions generated by carla’s infrastructures because of electricity and 
heating. The computation puts some limits on the emissions that can be clearly accounted for; 
in fact, it has not accounted for the emissions generated by the customers while taking their 
items home.  

The decision to exclude these emissions is based on the fact that two out of the three shops 
considered are located in central Vienna, where most customers access them on foot or by 
public transport, both of which are low-emission modes of travel. Additionally, this approach 
is supported by Castellani et al. (2015) and Erikshjälpen (2022), who also excluded such 
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emissions, considering them negligible. Specifically, Castellani et al. (2015) found that emissions 
from customer transportation are extremely small when the majority of users live within 10 km 
of the shop. Although this study does not have precise data on customers’ locations, interviews 
and previous surveys indicate that most clients reside nearby. Therefore, it can be reasonably 
concluded that emissions generated by customers transporting purchased items from carla to 
their homes are negligible. 

Once the items are distributed to new users, they generate emissions from their consumption. 
In this case, as shown in Table 9, these emissions vary significantly from object to object. First 
of all, furniture, sports equipment and media generate none or almost no emissions because 
they do not require power to run and they need little to no maintenance. Regarding other 
categories, the consumption phase is difficult to track and depends heavily on consumers’ 
choices. Clothes, for example, could consume from around 1.2 kg CO2e per garment, up to 183 
kg CO2e per garment. This is caused by choices such as how often the item gets washed, if the 
user irons the clothes, or whether he dries them with the tumble dryer rather than naturally 
(Muthu, 2015). Similarly, electronic goods impact the most during their use phase, because their 
functioning depends on energy consumption.  

Lastly, the disposal phase of Element B can follow four routes: (1) the items are re-donated to 
carla or passed on to other organisations or acquaintances. According to the survey conducted 
among customers, 68% of users have donated something back after purchasing from carla. 
However, there are no clear numbers on the precise re-donation rate of second-hand items. 
Otherwise, the items get disposed of through (2) recycling, (3) incineration, or (4) landfilling. 
For the sake of simplicity, it will be assumed that most items, after being purchased at carla are 
either re-donated or enter the disposal phase by being recycled. It is recognised that a portion 
of second-hand goods may not be recyclable; however, given that recycling processes often 
carry negative emission factors18, it is assumed that the net environmental impact of disposal for 
items purchased at carla is negligible. 

Nevertheless, the research does account for the waste generated within carla during collection 
and sorting. According to the European Environmental Agency, (2025) Austria recycles 63% 
of its waste, positioning it as one of the leading countries in Europe for this achievement. The 
remaining 35% of waste is incinerated, and a very small percentage (2%) is landfilled. At carla, 
in 2023, performances were even better: recycling rates were around 78% of the total produced 
waste, while the remaining 28% was destined to incineration. 

 

 

 

 

 

 
18 It saves emissions, as it generates less emissions than what it would consume in a linear economy. Recycling textiles, furniture, 

and electronic goods have respectively emission factors equal to:  -0.732, -0.239, -0.843 tCO2 eq/t of materials.  
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Table 9 – Emission Factors for Second-hand Products  

Emissions from distribution 

Source Unit 
Emission 

factor/unit 

Total 
emissions 

(tons CO2e) 

Total 
Units Sold 

Per unit GHG 
emissions (kg 

CO2e/unit) 

Transportation 
with Diesel 

trucks 

7,662.3 
Liters/year 

(2023) 

3.49 kg 
CO2e/L19  
(GLEC) 

26.741  

950,583 
(in 2023) 

0.0281  

Electricity 
consumption 

237,543 
kWh 

244 
gCO₂e/kWh 

(JRC) 
57.960  0.0610 

Power for 
Heating 

792,809 
kWh 

244 
gCO₂e/kWh 

193.45  0.2035  

Total -  -  278.151  -  0.2926 

Emissions from consumption20 

Category Clothing 
Big 

Furniture 

Electric and 
Electronic 

articles 
Tableware 

Sports 
Equipment 

Media 

Emission Factor 
(kgCO2e) 

1.2  0  50 1.24 0 0  

Source 
(Muthu, 
2015) 

- Statista 
(Sun et al., 

2021) 
- - 

Emissions from disposal21 

Disposal 
Method 

Quantities 
(tons) 

Emission 
factor/unit 

Total 
Emissions 

(tCO2e)  

Total 
Units Sold 

Per unit GHG 
emissions (kgCO2e) 

Recycling 354.12  
Check 

Appendix C 
-25.130 

950,583 
(in 2023) 

-0.0264 

Incineration 137.54  
0.0213 

tCO2e/t 
2.930 0.0031 

Total 491.66  - -22.2 - -0.0234 

 
19 Emission factor computed from well to wheel, that is, along all the life cycle of the resource (Smart Freight Centre, 2025). 

20 The lowest emission factors have been taken into consideration, with the assumption that consuming responsibly is in the 
best interest of the users and it is becoming a social norm (OECD, 2023). 

21 A more detailed Table (12) on Disposal computation is available at Appendix C. 
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Therefore, now it is possible to compute the emissions saved through carla’s operations; the 
results are displayed in Table 10. 

Table 10 – Computation Table: Net Emissions per Category 

Category 

GHG 
Emissions 

new  
(kg CO2e) 

GHG 
Emissions 

at Carla  
(kg CO2e) 

DR 
Sold items 

2023 (number 
of units) 

Avoided 
emissions 

per item (kg 
CO2e) 

Avoided 
emissions 

per category 
(tons CO2e) 

Clothing 3.26 1.47 79.5% 83,839 1.42 119.31  

Big 
Furniture 

43.14 0.27 74.2% 5,954 31.81 189.39 

Electric and 
Electronic 

articles 
58.53 50.27 42.6% 22,228 3.52 78.21  

Tableware 5.16 1.51 80% 345,872 2.92 1,009.95  

Sports 
Equipment 

7.68 0.27 69.3% 9,595 5.14 49.27 

Media 5.65 0.27 71.4% 240,260 

 

3.84 922.92 

total - - 
Average 

DR: 
69.5% 

- -  2369.05 

According to the estimates, carla second-hand shop managed to avoid more than 2369 tons of 
CO2e in 2023. To put this data into perspective, the amount of GHG avoided equals the annual 
production of GHG of 378 Austrian citizens22. Moreover, it is worth noticing that the categories 
included in the computation account for around 74% of the total items sold in the shops. 
Therefore, it is rather safe to assume that total GHG reductions resulting from carla's activities 
are well above the estimated number. 

4.3 Regression Analysis 

The survey on carla’s customers gave a variety of insights, starting from the Displacement Rate, 
which was a crucial aspect in this research analysis. However, the survey revealed some other 
interesting data about carla’s customers. 

carla user base results in mostly women (83%), and people permanently residing in Austria 
(89%). While the age range of its customers is rather varied. However, the majority seem to be 

 
22 The annual tons of CO2e pro capita in Austria is of 6.27 tons CO2e (IEA, 2022) 
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in their thirties (30%), and another 40% are aged between 40 and 60 years old. A more in depth 
analysis on the rest of its results will follow in Section 4.4 and in the Discussion Chapter (5). 
But the average carla’s customer to keep in mind throughout our analysis is an Austrian woman 
in her 30s. This notwithstanding, perspectives have been collected independently from age 
groups, origins and gender. 

As previously mentioned, the survey gives a crucial perspective on how DR is influenced by 
customers’ choices. As mentioned in Section 3.4.2 of the Methods, the regression aimed at 
studying the following relationship among variables:  

𝐷𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =  𝛼(𝑆𝑜𝑐𝑖𝑜 − 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝐴𝑡𝑡𝑖𝑡𝑢𝑑𝑒) + 𝛽(𝑈𝑠𝑒𝑟 𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑢𝑟) + 𝑐 

The analysis gave the following results (Table 11): 

Table 11 – Regression Analysis 

Regression Analysis 

variables b/se variables b/se 

PriceInc 0.068 PeerInfluence -0.012 

 (0.04)  (0.01) 

SHcare 0.013 UseFreq -0.036** 

 (0.03)  (0.01) 

EnvAware 0.074** DisposalTime 0.033* 

 (0.02)  (0.01) 

  constant 0.306* 

   (0.15) 

R-sqr 0.075 

dfres 356 

BIC -42.94 

*p<0.05, **p<0.01 

The model passes the F-test, meaning that at least one covariate significantly influences the 
dependent variable and the null hypothesis, “neither socio-economic attitude, nor User 
Behaviour influence the displacement rate”, is rejected. Therefore, the model is considered valid.  

The R-squared suggests that the model explains approximately 7.5% of the variance of the 
Displacement Rate. The value is relatively low, suggesting that other factors not taken into 
consideration may influence the DR more strongly. This is reasonable, considering that the 
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Displacement Rate depends on a large variety of factors, ranging from environmental awareness 
to the quality of second-hand goods, as well as the perceived need for variety, economic 
availability, and social stigmas. While this study’s model does not incorporate all possible 
explanatory variables, such as income and education, it remains aligned with the research 
objectives. The regression analysis focuses specifically on those behavioural and attitudinal 
factors most relevant to second-hand consumption, offering a coherent and targeted 
examination of how displacement is shaped by consumer interaction with the second-hand item 
and broader socio-environmental attitudes. Although the model provides a partial view, the 
relationships it identifies are consistent with the study’s aims since it contributes meaningfully 
to understanding the environmental rationale of second-hand practices that end up having an 
impact on SH-related GHG emissions.  

Observing the variables, PriceInc, SHcare, and PeerInfluence, which respectively represent how 
much price influences the desire to buy more at SH shops, how much people take care of their 
SH items and how much people around respondents encourage them to consume SH goods, 
they have a high p-value, making them not statistically relevant for this model. 

However, by observing the other variables, some interesting conclusions can be drawn: firstly, 
environmental awareness (EnvAware) is positively correlated with displacement rate and is the 
variable with the strongest relation with the DR. This means that people who think buying 
second-hand helps them be more sustainable have the biggest drive to substitute their new 
purchases with second-hand shopping. This information underscores the importance of 
environmental education in promoting environmentally sound consumption choices. 

Moreover, DR is also influenced by user behaviour. When people use the goods bought at carla 
with lower frequency (UseFreq), they have a higher DR and when they use them more often23 
they have a lower DR. In other words, when people use an item rarely, the acquisition of the 
SH good also tends to substitute the need for a new good. This means that people tend to feel 
the need to buy more first-hand (FH) goods when they use such goods more often. If a 
customer buys a dress and uses it almost every day, she will probably feel the need to buy more 
of them (the same applies for a dining plate or a CD), while if she uses high heels rarely, she will 
also not feel the necessity of buying more of them FH.  

In addition, people tend to have low DR when they dispose of a good quickly (DisposalTime). 
Put differently: when people dispose of second-hand items quickly, it may indicate lower 
satisfaction with the product. This dissatisfaction can lead to the parallel purchase of first-hand 
goods, as the second-hand item fails to fully meet the user’s needs. For example, a customer 
who buys a SH dress and keeps it for several years is less likely to feel the need to purchase a 
new one, compared to someone who discards the dress after only a few months. This behaviour 
may also reflect how users perceive the value of second-hand goods: those who dispose of items 
more quickly tend to assign them lower value and may be more prone to accumulating multiple 
items to compensate. 

 
23 A high value of DisposalTime means that the items has been kept longer by the user. 
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4.4 Overall Analysis 

4.4.1 Interview analysis 

The interviews with carla’s customers and employees helped collect perspectives on carla’s 
functioning and a deeper understanding of their consumption choices. A Table (15) outlining 
the respondents and their role can be found in Appendix D of the research. 

The donating process was already discussed in section 4.1.2. However, it is worth noticing that 
each carla shop is structured differently and is located in a different Vienna district, attracting a 
different clientele. In fact, carla North is situated outside the centre and features a large parking 
lot, making it easier to access by car and facilitating the intake and transportation of large or 
bulky donations and purchases. This shop also boasts the largest storage space. Therefore, 
employees from other stores, especially carla in Stephansplatz, often refer to this shop whenever 
they have an excess of donations, as well as for the management of their waste and non-selected 
items. carla Mittersteig – located in the 5th district – features large spaces and easy street access. 
However, it is located closer to the centre; therefore, the clientele mostly gets there on foot, by 
public transportation or by bike. And it happens more often that clients pass by, rather than 
purposefully plan to go there. Lastly, carla in Stephansplatz is the most central and definitely the 
least accessible by car, this is also reflected in the goods available in the shop, which focuses 
more on clothing and does not sell large furniture or sports equipment (such as bikes, or big 
exercising equipment). This shop is also the one that attracts more tourists and people who just 
got casually interested while passing nearby. 

From interviews with users and the employees’ perspective, some patterns were observed 
regarding the type of consumers who visit carla. The consumers may be divided according to 
the three categories outlined by Roux & Guiot (2020): (1) disengaged second-hand shoppers, 
(2) regular shoppers, and (3) motivated enthusiasts. 
However, from the data collected, more detailed profiles have emerged. Disengaged second-
hand shoppers are defined as individuals who are not particularly interested in second-hand 
shopping. However, they occasionally enter this market, either casually or for specific purchases 
and sales (donations, in the case of carla) (Roux & Guiot, 2020). A pair of employees at carla 
mentioned widows and widowers, who often bring large donations that hold an inestimable 
emotional value for them. However, sometimes they cannot bring everything at once, hence 
they come to the shops at various times, gaining the definition of “triple donors”. Similarly, the 
survey results showed that people moving out or decluttering often choose second-hand as an 
option to give away their belongings.  

Differently, regular shoppers may be drawn to the treasure hunt, as they are attracted to the 
unexpected and varied nature of second-hand items (Roux & Guiot, 2020). Among these 
shoppers at carla, there are many collectors, especially of media items such as books, comics, 
CDs, and DVDs. People like to visit carla regularly to check whether there are any new items to 
add to their collections. 

“I like collecting second-hand glasses in every place that I visit”, says Respondent 5, a young girl. “I go 
immediately for the board games and see if they put out some new ones. And then I go inside to check if there are 
some hidden shelves, I check if they changed something that's exposed. And then I go through the children's book 
section. I look at the cookbooks and then I go back to the comic section, and to the art book section”, says 
Respondent 2, who is an art collector. 
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Lastly, motivated enthusiasts are driven by various socio-economic reasons and have a strong 
preference for second-hand goods over regular markets (Roux & Guiot, 2020). Interestingly, 
this category of people, who declared going to carla even more than twice a week, usually live 
nearby and have easy access to the shop. In fact, many people who claimed not to have a strong 
interest in SH also affirmed that they do not have SH stores in their area. 
Respondent 3 says: “There are people who live nearby, who usually do not shop in second-hand, but now that 
it's in the neighbourhood, they kind of discovered it and they really like it.” 

Apart from the categories of shoppers, consumers have further reasons why they are interested 
in shopping second-hand, and these are mainly summarized into (1) economic incentives, (2) 
environmental awareness, and (3) social concerns. 

Economic Incentives are a straightforward reason why people prefer second-hand items: prices 
are usually lower, and they often find that these offer good value for money. Some customers 
claim that, despite not facing economic difficulties, they see no reason to pay full price when 
they can purchase the same or similar items second-hand at discounted prices. Similarly, people 
have declared to be dissatisfied when they pay SH for similar prices compared to what they 
would pay for new goods. This resonates with Freitas et al. (2025) and Moon et al. (2023), 
according to whom, second-hand items are considered inferior goods with respect to new items; 
in fact, people have shown a lower willingness to pay for them. However, all interviewees have 
declared that the quality of the items is comparable to that of new goods, even though this 
declaration has been clarified as item-specific. Generally speaking, people do not believe that all 
SH items are equal to the new ones, but rather that those they like and decide to buy usually 
have comparable quality. Not only that, three interviewees (Respondents 1, 4 & 5) declared that 
SH sometimes also has a higher value, because finding something unique on a treasure hunt is 
considered rewarding. SH quality can even be better than that of a comparable new item, and 
Respondent 4 commented that she likes the vintage look of SH items. However, Respondents 
1 and 4 emphasised the importance of finding SH items at reasonable prices. This mechanism 
suggests that, in the eyes of SH shoppers, price and quality are both necessary conditions that 
must coexist to generate attractiveness. This differentiates SH from Firsthand shopping, where 
consumers are more elastic in their willingness to pay extra money for a high-quality item. 

On the other hand, Environmental Awareness and social concerns are also aspects that the 
interviewees have often mentioned. Most interviewees are aware that their consumption choices 
have environmental repercussions. Respondent 1 affirmed that she has climate anxiety. 
Therefore, she decided to opt for second-hand for all her purchases, whenever possible. Similar 
attitudes have been recorded in another pair of interviews (Respondents 3 and 4), and one of 
carla’s employees (Respondent 4) observed that she can find everything she needs through SH 
shopping. Additionally, there is a widespread desire to opt for SH in order to avoid incentivising 
fast fashion industries and not to support large corporations and multinationals (Respondents 
1, 2, 4, and 6). 

“I don't support the work atmosphere that goes behind all those companies, such as H&M, Bershka, 
Pull&Bear, whatever. It's all inhumane, and it's not the right to do. […] We don't need to support companies 
that produce more and more”, says Respondent 4, a young employee at carla. 

However, concerns have also been raised regarding carla, while SH consumption is deemed as 
good, Respondent 1 questioned whether donating to carla is always the most sustainable choice. 
She raises the point that big NGOs committed to reuse often receive more donations than they 
can actually process. Thus, they end up with waste that is often forwarded to low-income 
nations, which are overwhelmed by the amount they receive. Her ethical concerns are legitimate 
and confirmed by the literature (Cobbing et al., 2022; Norris, 2015)According to a Greenpeace 
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report (Cobbing et al., 2022), 45-60% of garments categorised as waste in the EU are exported 
for reuse to countries in the Global South. However, circa 40% of this becomes waste upon 
arrival. Nevertheless, it is essential to note that carla is committed to minimising waste as much 
as possible, and the primary responsibility for textile waste management lies with commercial 
clothing recyclers. 

On the opposite side, Respondent 2 is aware of the environmental impact of consumption, but 
does not classify environmental concerns as the real stimulus for his interest in second-hand. In 
fact, he believes that the responsibility for environmental protection should lie with 
governments and municipalities: “politics have to solve it,” while he is unwilling to constantly suffer 
for his consumption choices. This concept has been reiterated by other interviewees 
(Respondents 1 and 4), particularly when they were asked about how to influence others to 
adopt second-hand shopping. Respondents 1 and 4 declared that they try, or they have tried to, 
but it’s not easy since nobody wants to feel guilty for their actions. Therefore, there has been 
overall consensus that stigmatising firsthand shopping is controversial, and it does not influence 
people into consuming more SH. 

“Trying to convince anyone definitely didn't work.  Instead, giving the example is a much better way to persuade. 
It's a subtle way of convincing people. […] People don't like feeling guilty. And in the end, I agree. I personally 
don't want to feel guilty if, once in a while, I buy a new pair of shoes or if I don't buy something second-hand. I 
cannot live my life feeling guilty all the time”, claims Respondent 1. 

Lastly, interviewees have been asked about their social circles: in the survey, 78% of the people 
declared that they felt encouraged by people around them to buy SH, while just 22% of carla’s 
customers declared that they do not. Most of the interviewees distinguished between family and 
friends. Friends turned out to be more prone to SH shopping; only a tourist (Respondent 7) 
answered that his friends do not buy SH; however, he also claimed that there was no SH shop 
in his area. Respondent 5, a young girl, stated that second-hand shopping is common among 
her friends, and Respondent 3 suggested that younger generations are starting to perceive it as 
a regular option for shopping and are less likely to view it as a backup alternative. This 
generational difference is evident when people discuss their families, particularly in reference to 
their parents; the answers often suggest that older generations are more reluctant to engage 
actively in second-hand shopping. Respondent 1 and 5 mention stigmas such as the fact that 
their parents associate SH with low quality and poverty. 

“For my parents, second-hand is meant only for those people who cannot afford to buy new goods. For them, it 
was very important to give financial stability to their kids”, commented Respondent 1.  

However, not going to second-hand shops is not synonymous with not engaging in SH. In fact, 
as mentioned in the Literature Review, for a long time, people have committed to other forms 
of reuse, such as passing on to relatives and acquaintances. A pair of interviewees (Respondent 
1 and 2) confirm that this has been the case also within their family circles, where people have 
been passing on children's clothes and establishing networks for the exchange of books and 
toys. Moreover, they mentioned that, as parents, they are committed to raising children who are 
aware of the value of the goods they own. Respondent 2 mentions that he is teaching his 
children how to sell items on a second-hand market platform. Respondent 1 revealed, “I'm raising 
the next generation to be okay with second-hand shopping.” 
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4.4.2 Clothing 

Clothing is one of the most analysed categories of goods in the literature. Second-hand shopping 
usually has the fashion industry as the first target, and among the interviewees, clothing was one 
of the most frequently mentioned categories of reference. However, among the items sold at 
Carla, clothing is neither one of the best sellers nor the one that generates the most overall CO2e 
reductions (1.42 kgCO2e per item). This is an interesting aspect to notice, it is important for 
second-hand shops like carla to know where their resources are generating the most benefits, 
regardless of the mainstream perception. 

However, clothing is also the second-best category in terms of displacement rate: people tend 
to almost substitute (79.5%) shopping for new clothes with SH purchases. This is an important 
environmental awareness signal reflecting consumer behaviour that mostly disconnects from 
CER prerogatives. Survey data underscores that most of carla’s customers are women, and 
interviewees and employees (Respondent 1, 2, 3, and 6) confirm that it is mostly women who 
are interested in the clothing section, and usually they buy garments both for themselves and 
for their children. Men seem quite uninterested in this category, except for when they are looking 
for specific items. 

The environmental impact of clothing is highly dependent on its use phase; in fact, emissions 
are strongly impacted by the consumer's choice of how to clean and dry the garment, as briefly 
mentioned in section 4.2. carla does not wash the clothes; donations should come with already 
clean items. This aspect relates to two aspects. (1) hygiene: sometimes people are concerned 
about the hygiene of the products, especially with items, such as underwear, which Respondents 
1 and 2 declared that they are not willing to buy. However, Respondent 1 observed that she is 
worried primarily about all those items that she is unsure about being able to clean thoroughly 
by herself, such as mattresses or large pillows. (2) The second aspect relates to the discarding 
criteria for the items: an employee (Respondent 3) raised some doubts about discarding some 
pieces of clothes, which were fine apart from some minor stains: “Sometimes, there's a really cool 
piece, but it has a little stain. We don't want to sell stained items, but maybe someone doesn't mind”. 

Lastly, second-hand clothes are usually disposed of because they are no longer in good 
conditions, or because people have changed preferences. Some survey’s respondents also 
answered that clothes don’t fit anymore, or children have outgrown them. In some cases, 
customers affirm that after a while, they realised that the garment does not fit them as well as 
they thought; therefore, they decided to pass it on or donate it back. Clothing is one of the 
categories (together with furniture) that people dispose of after the longest period of time (after 
1 to 10 years). Moreover, at the end of their life, clothes can be recycled, minimising at the most 
their environmental impact. 

4.4.3 Big Furniture 

Among the categories, Big Furniture generates the most significant emission reductions per unit 
(31.81 kgCO2e), and this comes as no surprise. On the one hand, this category has one of the 
highest emission intensities during the production phase. On the other hand, when using pieces 
of furniture, people generate almost no GHG emissions, apart from those generated by their 
cleaning, which are definitely negligible as they require a very small amount of water and are 
done on an occasional basis. Similarly, its disposal usually entails recycling, since most of the 
furniture is composed of wood or recyclable material such as metal and textiles. This means that 
this category usually generates negative emissions during its disposal phase (which generally 
happens after years), while the bulk of its emissions are generated in its production phase.  
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Therefore, using furniture definitely gives a positive contribution to the environment. 
Additionally, Furniture generally has a high displacement rate among carla’s customers (74%). 
This suggests that people do not feel the need to buy a new wardrobe or sofa in addition to the 
one purchased at carla, which is a logical conclusion, as furniture falls into the category of bulky 
items that people typically do not accumulate, as they take up space and are generally expensive. 
Because of the price, consumers perceive big furniture as an investment, and interviewees 
declared that they wouldn’t buy furniture second-hand unless they were specifically looking for 
models they knew they could find at carla. Typically, shopping for furniture would happen in a 
second-hand shop only if consumers found the exact model they were already looking for. 

 “If there is a piece of furniture that is very popular and common and is very easy to buy second-hand, then I 
would go that way, but if I need something very specific, then I would go to IKEA”, says Respondent 1. 

This is also why online shopping, with its catalogues that are easier to browse and check 
regularly, is a more popular option for acquiring this category of goods. However, Respondent 
2 also declared that he particularly fancies second-hand pieces of furniture, since they are often 
of better quality and more durable. But on the same line, some scepticism arose from 
Respondent 1 who had mixed experiences with shopping for pieces of furniture, which weren’t 
always of the quality promised to them.  

To conclude, second-hand Furniture is definitely one of the most sustainable categories; 
however, it is not always an easy category to sell, since customers are more demanding and 
specific about what they want in clear display in their homes. 

4.4.4 Electric and Electronic Goods 

Electric and electronic goods represent a unique category because their environmental 
sustainability can easily become controversial regarding reuse. In fact, since they need electricity 
to function, when they require high energy levels (usually in the case of large electronic goods), 
most of their emissions are generated during their use phase.  This characteristic affects the 
capability of second-hand shops like carla to reduce the impact of their emissions. Indeed, upon 
an average of 58kg of GHG emissions per item (which is the highest impact per item for carla’s 
categories), carla manages to reduce, on average, only 14% of the generated CO2e. In addition 
to this, the positive impact of reuse is further diminished (falling to 6%) by the low displacement 
rate of this category. A second-hand electronic item generally substitutes a new item only at a 
42% rate, which suggests that people reduce their FH electronic consumption through SH, but 
for them SH is clearly not a complete substitute for new items. This perception generates the 
highest rebound effect at carla. 

In this regard, some interviewees manifested their hesitation about purchasing SH electronics. 
Firstly, Respondent 1 expressed doubts about whether SH electronics are truly sustainable. In 
fact, questions arise over whether it is better to use a second-hand product that is less energy-
efficient or to purchase a new electronic device that is more energy-efficient. To answer this 
question, two categories of electronic items should be outlined (McAvoy et al., 2021). (1) Those 
that emit most of their emissions during the production phase, which are usually small items 
such as smartphones, computers, hair dryers, (2) and those that produce most of their emissions 
during the use phase, which are usually large items, such as refrigerators (which are not sold at 
carla) and washing machines. For the first category of electronic goods, SH purchases are always 
beneficial. However, for the second category of goods, SH items are beneficial within certain 
time limits defined by economic and environmental rationales. Overall, a large item should be 
considered unsustainable for reuse if it is older than 10 years; however, items older than 6 to 7 
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years should also be passed on freely to be regarded as a financially sustainable investment 
(McAvoy et al., 2021). To conclude, this last consideration makes items older than 6 years 
unsuitable for sale in second-hand shops.  

Secondly, consumers (Respondents 1 and 2) mentioned that they are more willing to pay for a 
new high-quality electronic good rather than save money for a second-hand good that has a 
shorter lifetime and is less efficient. This is also reflected in Survey results, where the low prices 
of SH Electronics constituted a weak incentive for consumers to buy more of it. Therefore, the 
common perception is that SH Electronics are usually not the best trade-off of value for money. 
Coherently, Respondent 1 and 2 mentioned that they prefer to buy electronics new because of 
their guarantee: in fact, the purchase of SH items does not come with an advantageous 
guarantee24 compared to new items, and this is problematic for items that are usually expensive. 
On top of this, carla has a no-return policy, which an employee (Respondent 3) says that people 
generally understand, especially in light of carla’s social and environmental cause. However, 
while this may be the case for most items’ categories, it further disincentivises customer demand 
for electronic purchases. 

Lastly, data on Electronic goods’ disposal at carla signal that most of them are disposed of within 
5 years, signalling that electronic goods have a rather short lifetime with respect to all other 
categories, which is not surprising given the nature of the good, that is not meant to be extremely 
durable and is subject to wear and tear and obsolescence. Furthermore, their main reason for 
disposal is that customers didn’t need the item any longer, suggesting that there is a higher 
attitude to change preferences for this category of goods, consistently with the fast pace of 
development of technological items. To conclude, this category still brings environmental 
benefits. However, these are particularly limited and SH electronics closely compete with the 
technological innovation offered by their FH counterparts. 

4.4.5 Tableware & Media 

Surprisingly, Tableware is the category that generates most of the environmental benefit at carla. 
Closely followed by Media. These results are clearly related to the volume of their sales, which 
alone constitute respectively 36% and 25% of all the items sold in carla shops. In fact, Tableware 
together with Media generate 61% of the sales of carla, making them the two most influential 
categories sold in the shop. This is also reflected in their total emissions reduction, which 
translates into almost 2,000 tons of GHG emissions reduction, despite the fact that each item 
reduces only around 3 to 4 kg of CO2e. 

Among the impressive results, the Tableware category records the highest displacement rate, 
with a value of 80%, which definitely contributes to the magnitude of the benefits that can be 
related to this category. Similarly, Media reports around 71% of displacement rate. However, 
these two categories can be somehow subject to overconsumption, in the sense that people 
consume or purchase more of them simply because of their accessible prices. This trend most 
probably has to relate to the fact that this category of items is also relatively small and easy to 
accumulate and, differently from fashion, their overconsumption is less criticised. Indeed, 
Respondent 2 highlights how he likes to accumulate books since they hold memories and 
personal value. 

 
24 According to EU regulations, all second-hand items are entitled to a 1-year warranty after purchase (Europäisches 

Verbraucherzentrum Österreich, 2024). carla offers to customers who have purchased a broken good a reimbursement or 
the possibility to exchange the good for something of the same value. 
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“I only really give away the books I don’t like; the rest are stored. It's a physical memory. It's like the opposite 
of the tiny house movement. It's really a physical memory of something that just serves as a backdrop. I've read 
it, and I know that it reminds me of something”, says Respondent 2. 

Nevertheless, people in the survey declare to pass on quite often books, cool vases and glasses, 
or DVDs to friends and families. Furthermore, among the Media consumers lots of them admit 
using carla shops as a sort of rental store, in the sense that they buy CDs, DVDs, or books at 
extremely low prices, and once they have enjoyed them they re-donate them back. All these 
consumer behaviours, even if they highlight high consumption rates, don’t necessarily couple 
with increased environmental impact. In fact, it is safe to say that the consumption of these 
categories generates almost 0 to an almost negligible amount of GHG emissions. For example, 
accumulating or collecting tableware does not proportionally increase the amount of tableware 
that is used and washed in the household. Therefore, their purchase is not paired with a 
proportional generation of emissions. 

Moreover, given the strong component of accumulation in the consumption of these categories 
– around 71% of respondents claimed that they still have the last Media or Tableware item they 
bought at carla – their disposal is also usually related either to the fact that the tableware broke, 
or to the fact that they didn’t need the media item anymore. 

4.4.6 Sporting Equipment 

This category reduces approximately 5kg of CO2e per item, indicating that reusing sports 
equipment decreases emissions by roughly 67% per item, which is quite remarkable. 
Furthermore, since they usually do not generate emissions during their use phase, reusing them 
consistently benefits the environment. 

Interestingly, this category has been strongly associated with children, as most survey 
respondents reported shopping in this category for their kids or nieces. This aligns with the 
observation that many of them disposed of sports equipment within five years of purchase 
because they no longer needed it. In this context, a manager at carla noted that sports equipment, 
similar to media, is often acquired as if it were for rental and then returned to carla when people 
no longer require it. 

Lastly, even though it is not included in this analysis, it is important to acknowledge that this 
category is likely one of the most challenging to recycle. According to The Ellen MacArthur 
Foundation (2024) sports equipment is typically made from professional and highly specific 
composite materials, designed primarily for functionality rather than sustainability. Therefore, 
although the sports sector is gradually making progress in the right direction, circularity, 
especially for this type of item, should be promoted for as long as possible. 
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5 Discussion 

5.1 Reflecting on the Results with Respect of what was Already 
Known 

Up to this point, the outcome of this study has been in line with literature’s findings, according 
to which, circularity benefits the environment since second-hand promotes a reduction in GHG 
emissions. In fact, Chapter 4 of this research has confirmed that the case study, carla, helps 
reduce thousands of tons of CO2e emissions every year thanks to the promotion of reuse. 

However, the novelty brought by this study pivots on the comparison of the emission 
reductions generated by different product categories within a single second-hand shop. This is 
a task rarely undertaken in the literature. To date, one of the few similar examples has been 
presented in the work of  Castellani et al., (2015). Nevertheless, such a comprehensive analysis 
enables observation of patterns and facilitates the comparison of consumer behaviour dynamics 
across a range of products. 

Firstly, the Results and Analysis section confirms that the category which should be reused the 
most is Furniture, since it generates the most considerable benefits from its reuse. Coherently, 
out of all the categories, second-hand shops should encourage consumers to donate and 
purchase second-hand items such as second-hand wardrobes, cabinets, sofas, and bed frames. 
However, it has been explained that furniture is bulky, making it difficult to store and transport. 
Consequently, people do not need it in large quantities, and its replacement occurs at a slow 
pace. Thus, numerous practical limitations exist on the extent to which this category can 
stimulate emission reductions. 

However, a crucial finding is that volume-intensive purchasing categories25 can also considerably 
impact a second-hand shop’s footprint. For carla this has been the case of Media and Tableware, 
which have been discussed extensively in section 4.4.5. This differentiates carla from the research 
of Castellani et al. (2015), where the most sold category was Clothing. Indeed, this result further 
confirms the validity of evaluating multiple categories, rather than just focusing on the most 
analysed in the literature: Clothing, Electronics and Furniture. This choice has been pivotal in 
highlighting such a result. 

Another key finding from the research is that operations at carla generate very low GHG 
emissions. The operations included in the analysis are electricity use, fuel for transportation, and 
waste processing. Since carla does not engage in repairing and cleaning, there are no additional 
emissions related to the processes. Electricity use and fuel transportation generate around 0.29 
kg CO2e per item sold, while disposal generates negative emissions through recycling (-0.02 kg 
CO2e per unit). Therefore, every unit sold at carla generates only 0.27 kg CO2e due to carla’s 
operations; such emissions are almost negligible compared to the emissions saved through 
reuse. 

Emissions from diesel trucks could be significantly reduced, as they currently emit almost 27 
tons of CO2e annually. Encouragingly, a manager at carla claimed that as trucks become 
outdated, they are being replaced with electric models, indicating a positive commitment to 
minimising environmental impact wherever feasible. Electricity consumption, especially the 
amount destined for heating, remains the largest contributor to operational emissions with a 

 
25 Are those categories which can be bought at high quantities: defining quantities as number of items. 
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total of 251 tons of CO2e produced annually. Although there is not enough data on the sources 
of electricity used, it is clear that prioritising renewable energy would be the most effective way 
to enhance both environmental outcomes and the overall sustainability performance of the 
shops. Differently, in terms of waste management, carla is performing exceptionally well, 
recycling 78% of its waste compared to the Austrian average of 63% (IEA, 2022).  

Coherently with the research framework, second-hand at carla showed to reduce emissions by 
slowing down consumption cycles. carla’s consumers add, on average, at least 1 to 5 years of life 
to the items they buy, which is a significant improvement compared to immediate disposal. 
Moreover, 62% of the respondents to the survey declared that they experienced re-donating or 
reselling an item they bought at carla. This signals that the lifetime of the items probably extends 
well beyond what has been directly observed in this analysis. 

39% of the sample, which corresponds to the majority answer, declared that when they re-
donate or sell a bought item, they give it to people or places other than carla. The main reasons 
are proximity to the end receiver or because they passed the item on to someone in their circle; 
just a minority claimed to be motivated by monetary returns.  This outcome suggests once again 
that commitment to reuse and circular consumption is strongly related to accessibility and 
nearby opportunities: interviewees (Respondent 2, 3, 4 and 6) often said that they go to SH 
because they live nearby, and Respondent 7, who mentioned not being acquainted with SH also 
noted that there were no opportunities in his area. This is a crucial conclusion because it hints 
at the natural tendency of people to opt for comfortable or accessible choices, despite their 
environmental awareness (Chang & Watchravesringkan, 2018). This may also suggest that the 
more SH shops are present and widespread, the more people would feel encouraged to engage 
in re-use and circular consumption. 

“We had an elder lady, and she was donating stuff, and then she started shopping and she was delighted, and 
she was like, “wow it's cool, I'm 75 and it's the first time I buy something second-hand”” reported an 
employee (Respondent 3), while talking about how people started going to carla because of the 
vicinity to their homes. 

Comfort is also reflected in one of the topics often discussed during the interviews: online 
platforms for SH shopping. In fact, carla has frequently been compared to Willhaben, a popular 
online platform in Austria for selling and purchasing SH goods. carla has an online shop, as 
mentioned in section 4.1.1; however, it is relatively small and not well known among its clients. 
However, the answers of the interviewees generated two main observations. Respondent 2 
mentioned the fact that Willhaben is a “social randomiser”, in the sense that people can interact 
with a vast variety of users and this can trigger fascinating social interactions. He mentions the 
fact that when you agree on the sale of an item, you often step into other people’s homes, 
generating an experience that cannot be replicated through carla shops. 

The second observation, made by Respondent 1, has been that people opt for online SH stores 
when they look for specific items and have less time to invest in the research. In fact, going to 
carla is time-consuming, because there is no certainty that you can find what you are looking for. 
Additionally, the experience is more passive: the customer goes into the shop, and if he is lucky, 
he finds the right thing at the right moment. Differently, when online, people can browse easily 
and streamline their research through filters. Therefore, it is much easier to skim through the 
options and to remain updated in the case of novelties. At carla there are no shortcuts to directly 
find (or know if you will not find) what you were looking for. Thus, once again, physical 
shopping in SH stores like carla, shows that one key barrier for attracting people is the level of 
comfort it can offer.  
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Lastly, in light of the Goods Multiple Lives Practices (GMLP) scheme, carla environmental 
performance is discussed in comparison to Product-as-a-Service (PaaS) systems. Paas applies to 
business models such as rentals, leasing or subscription-based services, and they also fall under 
circular economy strategies, as they promote reuse and extend product lifespans (European 
Commission, n.d.-b)However, in Paas systems, ownership is not transferred, unlike in SH shops. 
Therefore, people can enjoy a second-hand item and return it to the service provider 
(mutualisation instead of Lateral Cycling). 

Mutualisation offers similar environmental benefits to second-hand shops. However, their 
integration in a second-hand shop like carla comes with a key distinction: PaaS systems require 
integrated processes for maintenance, such as cleaning or repairing, particularly for categories 
like clothing, sports equipment and electronics.  However, these processes typically occur during 
the item's use phase, regardless of whether the item is lateral cycled or mutualised. Therefore, 
maintenance does not necessarily increase emissions. What makes PaaS especially relevant for 
this analysis is the element of control. By renting out items—such as garments or small 
electronics— carla could retain oversight of how products are used, maintained, and ultimately 
disposed of. This would allow the shop to promote energy-efficient use, ensure that items are 
not discarded prematurely, and take responsibility for proper end-of-life treatment, including 
recycling. In doing so, carla could reduce uncertainty around product lifespan and emissions, 
and move closer to guaranteeing the lowest possible environmental impact per item. As such, 
PaaS presents a valuable model that carla could selectively apply to certain product categories to 
enhance both environmental outcomes and resource management. 

5.2 Reflecting on the Results of the Study 

The methodological approach of this research was determined by the need to balance analytical 
depth with the practical limitations of time and resources. Rather than estimating emissions for 
individual products, the analysis was conducted at the category level. This decision allowed for 
a broader comparison across product types and enabled the construction of a general framework 
to assess the carbon footprint reduction potential of second-hand goods. However, this 
simplification also introduced some limitations. By averaging emissions and costs across entire 
categories, the analysis likely underestimated the actual avoided emissions. Categories such as 
furniture or clothing include a wide range of items, from lightweight chairs to heavy wardrobes, 
or from simple T-shirts to bulky winter coats, that are not adequately represented by a single 
average figure. An alternative approach, as used in Castellani et al.’s (2015) work, might have 
involved selecting a single representative item per category, but this would still have implied 
problematic generalisations. A more accurate solution would have involved selecting several 
representative items per category; however, this would have required a much larger dataset and 
exceeded the scope of a three-month research period. 

Similarly, Life Cycle Analysis (LCA) was used as a guiding approach rather than a fully 
implemented method. Since the focus of this research was specifically on carbon footprint 
reductions, it was considered appropriate to base estimations on LCA-inspired logic without 
undertaking a full life cycle assessment, which would have required far more comprehensive 
data and resources. Therefore, the assumptions made within this framework were deemed 
sufficient for the research aims, which centred on indicative rather than exact quantification. 

The research questions guiding this thesis were legitimate and effectively addressed through 
both the quantitative and qualitative results. While the main focus was on estimating avoided 
GHG emissions, the research also explored customer motivations and behaviours, offering a 
richer, more refined understanding of the environmental role of second-hand consumption. 
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This added an interpretive dimension that went beyond pure quantification and contributed 
positively to the depth of the study. However, some degree of uncertainty remains in the data. 
For example, assumptions were necessary to interpret survey responses on displacement rate 
more clearly. These interpretive choices introduced a layer of subjectivity that inevitably 
influenced to a certain degree the final emission estimates. 

Despite being extremely case-specific, the findings of this study have broader relevance. carla’s 
case study influences the specific outcomes, but the conceptual framework, methodologies, and 
insights can serve as an example for similar initiatives. In particular, the category-level approach 
to carbon accounting, the handling of the displacement rate, and the integration of consumer 
behaviour into the analysis are applicable to other reuse models. With appropriate adjustments, 
these elements could be translated to different geographic or cultural contexts. Although 
consumption patterns, emissions intensities, and infrastructures will vary, the core approach – 
that links reuse to quantifiable carbon savings and includes social behaviour into the analysis – 
offers a replicable model for the understanding of the environmental role of second-hand shops. 
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6 Conclusions 

This thesis aimed at answering the following research question and its related sub-question: 

- What is the role of  second-hand shopping in reducing the carbon footprint of  
consumption? 

- What is the net impact of  second-hand shops on greenhouse gas emissions, 
considering the emissions from their operations, the avoided emissions 
from not producing new goods and customers’ consumption patterns? 

In relation to the main research question, Chapters 4 and 5 explain that second-hand shops like 
carla extend the lifespan of products, generating benefits for the environment through 
reductions in GHG emissions. However, these reductions differ across product categories and 
are largely influenced by the emission intensity of each stage in a product’s life cycle, as well as 
by the item’s size and the amount of resources needed for its production and end-of-life 
treatment. Additionally, the research looked into the displacement rate, which, on average, 
shows that a substantial portion of second-hand purchases at carla substitute new purchases, 
supporting the claim that second-hand consumption can lower overall demand for first-hand 
goods. While not every item purchased replaces a new one, most categories demonstrate a 
moderate to high substitution effect, especially clothing and tableware. 

The analysis gave interesting results regarding the sub-question. The main conclusion is that 
carla’s operations have a beneficial net impact on GHG emissions, meaning the avoided 
emissions from reduced demand for first-hand goods outweigh the emissions generated by the 
shop's operations. This conclusion includes both the impact of the shops’ activities and the 
estimation of GHG emission reductions adjusted by the consumers displacement rate, which 
have been explained and contextualised thanks to the analysis of the customers’ survey and of 
multiple interviews. 

Overall, carla had net emission reductions equal to more than 2369 tons of CO2e in 2023.  

6.1 Practical Implications and Recommendations for Non-Academic 
Audiences 

6.1.1 Recommendations to carla 

This research demonstrated that carla benefits the environment and Vienna’s community. 
However, based on the findings and insights from this case study, various opportunities emerge 
for carla, and similar shops, to improve its environmental and social performance within the 
circular economy framework.  

To start with, even if carla employees mentioned the limited capacity of carla in terms of space 
and human resources, carla would benefit from the incorporation of repair services for items 
such as furniture, electronics, and clothing. Introducing basic repair stations or collaborating 
with local repair initiatives would give carla the possibility to increase the value of donations, 
extend product lifespans, and reduce the number of items that must be discarded due to minor 
damage. This aligns with both environmental goals and carla’s social mission by potentially 
creating new employment and upskilling opportunities.  
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In line with the previous point, rather than discarding imperfect or ruined items, carla could 
create a dedicated section for “imperfect but re-usable” goods at reduced prices. This initiative could 
target more price-sensitive customers and reduce waste. Additionally, it could be appealing for 
upcycling enthusiasts who look for affordable materials for personal projects. 

Moreover, as literature suggests, carla could experiment with various Goods Multiple Lives 
Practices (GMLP), which promote mutualisation over ownership. For instance, it could launch 
short-term rental options for specific categories such as formalwear, children clothing, sports 
equipment, or media. A rental model could serve consumers who need items temporarily and 
offer an alternative to ownership. The research highlighted that there is a demand for this type 
of service, since customers are already using carla as a sort of rental store. Probably formalising 
an ad hoc PaaS service would attract even more customers, thus maximising product utility and 
reducing premature disposal or useless product accumulation at clients’ homes.  

Lastly, carla could strengthen its online shopping platform and improve customer 
communication. From the interviews, it emerged that many of them are unaware of all the 
initiatives promoted by the second-hand shops. Some customers didn’t know about carla’s 
online store, or they didn’t know about its commitment to social causes. Therefore, carla could 
strengthen its online presence and could inform more about the factual environmental benefits 
of second-hand shopping. Interviews suggested that environmental awareness is widespread, 
but customers don’t want to feel guilty about their consumption choices. Therefore, carla could 
increase engagement by positively reinforcing how much customers’ actions are helping 
environmental causes. carla could disclose information on estimated CO₂-equivalent savings per 
item category, based on the quantitative framework developed in this study. 

6.1.2 Reflections on the applicability of this case study to external 
contexts 

As mentioned in section 1.3.3 about methodological limitations, the research has been run on 
carla’s performances and characteristics; therefore, the conclusions are rather specific. carla 
operates in a unique context as a donation-based non-profit and second-hand shop under 
Caritas. Hence, this enables it to prioritize social and environmental objectives over profit. 
Moreover, it operates in Vienna, a city with high sustainability awareness, established waste 
management infrastructure, and recognised as the greenest in the world (Mocca et al., 2020). 
These local and organizational factors support carla’s ability to implement inclusive and 
sustainable practices, and they may not be easily replicated for other organizations operating in 
other contexts. 

However, despite its unique characteristics, this research approach offers valuable insights that 
apply to second-hand initiatives elsewhere. These include the previously mentioned resolutions 
(Section 6.1.1), which can be easily applied and adapted to different settings. Similarly, the 
theoretical framework and the methodological approach based on life cycle thinking and carbon 
accounting can be replicated to assess environmental impact. Lastly, displacement rates may be 
specific to carla, but the overall consumer behaviour and the general conclusions on customers’ 
consumption attitudes are backed up by literature and can be used as a starting point or reference 
for other case-specific analysis. 

To conclude, while some aspects of carla’s success are rooted in its specific social and geographic 
context, many of its strategies can inform and inspire similar initiatives that can take carla as an 
example for their research. However, similar realities should consider both local conditions and 
their specific characteristics. 
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6.2 Recommendations for Future Research 

Even though this research paper sought the resolution of a research gap, it is undeniable that 
several others have opened along the way and that more research would help build more 
complete answers to the challenges related to CE models. This research studied how SH shops 
reduce GHG emissions, going beyond the widespread interest in the fashion industry. The 
results gathered offered a comprehensive perspective on consumption behaviours across 
different categories and provided insights into what drivers influenced the obtained results. Such 
multilevel comparative analysis provided consumers and organisations with a coherent 
perspective on their actions and contributions, which serves to provide a more precise analysis 
of the interconnections within the categories, which can be helpful for decision-making. 

However, future studies could expand on category-specific analysis, which would help estimate 
GHG emission reductions more precisely. Specifically, this would be possible through a Life 
Cycle Analysis, which would study the specific impact of each category on various 
environmental indicators, such as ozone depletion, risks for human toxicity, water acidification, 
marine eutrophication, and land use. Such an analysis would be possible following Castellani et 
al. (2015) methodological approach, which included choosing representative products for each 
category for more precise estimates. Unluckily, this approach has not been feasible due to the 
time and resource constraints under which this thesis has been developed. 

It would also be valuable for future research to deepen the understanding of the Circular 
Economy Rebound (CER) in the context of donation-based second-hand shops. While the 
Rebound Effect has been explored (Geyer & Zink, 2017), particularly in the textile industry 
(Ciechelska et al., 2023; Siderius & Poldner, 2021), shops like carla present a distinct case. Their 
strong social mission enables access to goods for individuals who might not have purchased 
them otherwise. This represents a more complex and potentially controversial form of rebound. 
Nonetheless, it raises fascinating questions about the environmental implications of expanding 
consumption among lower-income groups and is worth further investigation. 

Similarly, CER is relevant when considering the consumption of rarities and antiquities within 
second-hand markets. In many cases, consumers purchase items, such as collectables or vintage 
decor, that they would not have otherwise sought out if not available in second-hand stores. 
While this has limited environmental implications for non-functional goods that are collected 
rather than used, the issue becomes more complex with older electronic devices. Due to their 
lower energy efficiency, items like radios, stereos or televisions over ten years old often fall 
outside the recommended maximum reuse timeframe for electronics (Hischier & Böni, 2021). 
In such cases, continued use may result in higher energy consumption than newer alternatives, 
offsetting reuse's environmental benefits. This raises controversies on this category of 
antiquities, such as the unintended encouragement of inefficient product use with the excuse of 
circularity. Further research could better understand the socio-environmental trade-off of these 
second-hand practices. 

To conclude, this thesis underscores the role of second-hand shops like carla in driving 
fundamental societal changes in the perception and experience of consumption. Such changes 
are a crucial driver on the path towards carbon-neutral economies, as they concretely contribute 
to reducing emissions and mitigating the consequences of production-oriented business models. 
Therefore, the aim of this paper was to bridge academic knowledge with practical 
implementations, with the hope that these findings can be used as a tool by carla and similar 
entities to further accelerate the change that they are already bringing to the world. 
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Appendix A – Survey 

 

 
Customers and Donors Survey 2025 

 

 
 

 
Your opinion is important for us! 
 

Please take a few minutes to give us your valued feedback. 

This survey aims to understand your views on re-use. It is conducted as part of a Master’s Thesis of the Master in 

Environmental Sciences, Policy and Management. The questionnaire shouldn’t take more than 10 minutes. 

It will be a great help to us! All your answers will be treated anonymously and confidentially. 

As a small thank you, we will be giving away carla vouchers worth: 

1 x 100€, 4 x 50€, 15 x 20€ and 10 x 10€ 

 
 
In the following questions you will be asked about some categories. Please, refer tot the following guidilines to understand what these 
categories entail: 

- Clothing: every type of  apparel: t-shirts, dresses, trousers, children's clothing, shoes, coats, etc. 
- Big Furniture: it refers to beds, wardrobes, sofas, and tables. But not to chairs, shelves, nightstands, etc. 
- Electric and Electronic: whatever object is powered by electricity or batteries.From phones, to electric appliances, 

comprising of  smartphones, speakers, etc. 
- Sports Equipment:whatever items are needed to practice a sport, apart from clothing. Such as bycicles, skates, 

gloves, rackets, dumbells, yoga mats, etc. 
- Tableware: cutlery, glasses, plates, bowls, mugs, etc. 
- Books CDs and DVDs, is self  explanatory 

 
 

1. If you are thinking about the different product 
categories that you (can) purchase at carla, do you 
believe that purchasing those items secondhand 
reduces your desire to purchase a similar item new? 
(Put a cross on the cell that corresponds to the answer that you 
find the most suitable for each category) 

 YesNo
I buy fewer 

items overall 
N/A 

Clothing     

Big Furniture     

Electric and 

Electronic Articles 
    

Sports Equipment     

Tableware     

Books, CD and 

DVDs 
    

2. Does the affordable price of secondhand goods 
encourage you to buy more?   

 YesNo Sometimes N/A 

Clothing     

Big Furniture     

Electric and Electronic 

Articles 
    

Sports Equipment     

Tableware     

Books, CD and DVDs     



Namuli Nessi, IIIEE, Lund University 

66 

 
3. How does your second-hand shopping influence 

your regular (new items) shopping habits, of each 
category? 

 

 

I buy 

new 

Items at 

the same 

rate as 

usual 

It reduces 

new 

purchases 

It increases 

new 

purchases 

N/A 

Clothing     

Big 

Furniture 
    

Electric and 

Electronic 

Articles 
    

Sports 

Equipment 
    

Tableware     

Books, CD 

and DVDs 
    

4. How much do you agree with these statements? 

 
Strongly 

Disagree 

Somewhat 

Disagree 

Somewhat 

Agree 

Strongly 

Agree 

„I take care of 

my second-

hand items as if 

they were new“ 

    

„Buying 

second-hand 

with carla helps 

me be more 

sustainable“ 

    

„I am 

encouraged by 

people around 

me to shop 

second-hand“ 

    

5. Did visiting our store inspire you to increase your 
second-hand purchases? 

 Yes                 Not yet, but I am considering it
   Not really 

6. Please choose three items you previously bought at 
carla, choose the respective category and name the 
items (dress, plate, or book are sufficient 
comments). We will ask you a few questions 
concerning these items: 

1. …………………………………………
………………………… 

2. …………………………………………
………………………… 

3. …………………………………………
………………………… 

7. How often do you usually use the bought item(s)? 

 Item 1 Item 2 Item 3 

Everyday    

At least 2/3 times per 

week 
   

At least 2/3 times per 

month 
   

Rarely over a year    

I don’t know    

8. After how long  did you dispose of the second-hand 
item? 

 Item 1 Item 2 Item 3 

Less than 1 week    

Less than 1 month    

Less than 1 year    

Less than 5 years    

Less than 10 Years    

More than 10 years    

I don’t know    

9. What is he main reason why you disposed of the 
seconhand item? (You can select more than one reason) 

 Item 1 Item 2 
Item 

3 

Broken    

Outdated    
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You found a better 

replacement 
   

You changed your 

preferences 
   

You don’t need it 

anymore 
   

I don’t know    

Other (please specify)    

10. Have you ever bought items at carla because you 
couldn’t find them in conventional shops? 

 Yes   No 

11.  If Yes, which category did the last item you bought 
belong to? 

 Clothing 
 Big Furniture  
 Tableware  
 Electric and Eectronics Article 
 Sports Equipment 
 Books, CDs and DVDs 

12. Did you ever donate, pass on or sell an item that you 
bought at carla?? 
 Yes, to carla   Yes, but somewhere else 

  No 

13. If YES, How long after the purchase did you pass 
on, sell or donate the item back? 

 Less than 1 week 
 Less than 1 month 
 Less than 1 year 
 Less than 5 years 
 Less than 10 years 
 More than 10 years 

14.  What was the reason for passing it on, donating or 
selling it somewhere else than carla? 

 More accessible 
 I could earn from the sale 
 No particular reason 
 Other (please, specify) ………………………… 

15.  What age bracket do you belong to? 

 Under 20 
 20-29 
 30-39 
 40-49 
 50-59 
 60 and older 
 Prefer not to say 

16.  Gender: 

 male 
 female 
 Non-binary 
 Prefer not to say 

17.  Do you live in Vienna? 

 Yes, permanently 
 Yes, temporarily 
 No, I am a tourist 
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Appendix B - Interview 

 

GUIDING QUESTIONS 

Introduction: 

- Since how long did you know about carla? 
- How did you get to know about this reality? 

- How often do you shop at carla? 

Shopping Habits: 

- What are the categories of  items you usually buy at carla? 
- Are there some categories that you avoid/prefer buying secondhand? 

- What motivates you to shop at Carla?  
- How important is price when buying secondhand?  

- How do you compare the quality of  second-hand products with new ones? 
- Do you believe second-hand items offer good value for money? 
- Do you usually use them as long as you would use a new one? What is the main 

reason why you had to trew away a second hand item, do you have any other reason 
that come to your mind? 

- Does it have the same value to you as a new one? 
- Do you also buy new products, or do you primarily shop second-hand? 
- How do you decide whether to buy a product new or second-hand? 
- Have you ever went to carla or another second hand shop to look for something that you 

could not find in conventional stores? If  yes, what? 
- Did you ever turn back an item bought at second hand? Why? Which categories? After 

how long?  

Culture/friends: 

- In your community or social circle, how is second-hand shopping perceived? 
- Did you grow up with a habit of  buying second-hand, or is it something you adopted 

later in life? 
- Over time, did you change your mind on how you perceive second-hand? Why? 

Displacement rate 

- Has shopping at Carla reduced the number of  new products you buy? 
- Have you ever donated back something you bought here? Why? Is there a category with 

which this happens more often? 

Environmental awareness: 

- Have environmental concerns influenced your shopping choices? 
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- Would you shop second-hand more often if  you had more information about its 
environmental benefits? 

- Have you changed your consumption habits over time due to environmental concerns? 

Final questions: 

- What improvements would make you shop second-hand more often? 
- Do you see yourself  increasing your second-hand shopping in the future? 
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Appendix C – Computation Tables 

Table 12 – Computations for Waste Disposal 

Type of waste Method of 
Disposal 

Volume 
(tonnes) 

Emission factor 
(t CO2 eq/t of 
waste) 

Total Emissions 
(tonnes of CO2 
eq) 

General Waste Incineration 130.38 0.0213 2.777 
Construction Waste Incineration 1.56 0.0213 0.033 

Electronic Waste Incineration 5.6 0.0213 0.119 
Subtotal: - 137.54 - 2.930 
Paper Recycling 265.1 0 0 

Glass Recycling 2.3 0.003 0.007 
Wood Recycling 63.8 -0.485 -30.943 
Plastic Recycling 0.6 -0.088 -0.053 
Metal Recycling 22.32 0 0 
Subtotal: - 354.12 - -25.130 
Total - 491.66 - -22.200 

Sources: UK DEFRA DATABASE (Department for Energy Security & Net Zero (UK), 2023), 
WRAP UK (Harris & James, 2025) 
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Table 13 – Survey Results on the Use and End-of-Life Phase per Category 

Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Electronics 

It was broken 9% Everyday 50% I still have it 64% 

I don´t need it 
anymore 

14% 
At least 2-3 times a 
week 

14% 
Less than a 
week 

5% 

I changed my 
preferences 

5% 
At least 2-3 times a 
month 

18% 1-5 years 23% 

It was outdated 5% Rarely 18% 5-10 years 8% 

Still have it 27%         
Other 40%     

Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Furniture 

It was broken 8% Everyday 46% Still have it  75% 

I don´t need it 
anymore 

7% 
At least 2-3 times a 
week 

16% 
Less than a 
month 

7% 

I changed my 
preferences 

1% 
At least 2-3 times a 
month 

15% 1-5 years 12% 

It was outdated 2% Rarely 23% 5-10 years 6% 
Still have it 52%         
Passed on 3%         
Other 27%     

Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Media 

It was broken 7% Everyday 21% Still have it  71% 

I don´t need it 
anymore 

16% 
At least 2-3 times a 
week 

26% 
Less than a 
week 

2% 

I changed my 
preferences 

4% 
At least 2-3 times a 
month 

19% 
Less than a 
week 

4% 

It was outdated 1% Rarely 34% 
Less than a 
month 

4% 

Still have it 40%     1-5 years 17% 
Passed on 2%     5-10 years 2% 
Other 30%     

Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Clothing 

It was broken 10% Everyday 14% Still have it  73% 

I don´t need it 
anymore 

5% 
At least 2-3 times a 
week 

22% 
Less than a 
week 

2% 

I changed my 
preferences 

4% 
At least 2-3 times a 
month 

32% 
Less than a 
week 

2% 

It was outdated 3% Rarely 32% 
Less than a 
month 

6% 

Still have it 40%     1-5 years 14% 
Passed on 3%     5-10 years 3% 
Other 35%     
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Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Tableware 

It was broken 7% Everyday 31% Still have it  71% 

I don´t need it 
anymore 

4% 
At least 2-3 times a 
week 

24% 
Less than a 
week 

1% 

I changed my 
preferences 

6% 
At least 2-3 times a 
month 

21% 
Less than a 
week 

5% 

It was outdated 1% Rarely 24% 
Less than a 
month 

5% 

Still have it 44%     1-5 years 17% 
Passed on 2%     5-10 years 1% 
Other 36%     

Category Reason Disposal % Usage Frequency % 
Disposal 
Timeframe 

% 

Sports 
equipment 

It was broken 6% Everyday 33% Still have it  68% 

I don´t need it 
anymore 

14% 
At least 2-3 times a 
week 

23% 
Less than a 
week 

3% 

I changed my 
preferences 

5% 
At least 2-3 times a 
month 

19% 
Less than a 
week 

5% 

It was outdated 1% Rarely 25% 
Less than a 
month 

9% 

Still have it 30%     1-5 years 15% 
Passed on 3%         
Other 41%     
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Appendix D – Other Extra Material 

Table 14 – Table of Variables 

TABLE OF VARIABLES 

Name Question Type of Variable 

Dependent Variable: 

Q.1 & Q.3 

Renamed: 
DisRate 

Check section 3.4.2.1 

Displacement Rate 

Numerical, continuous, 0-1: 

- 0: a used item does not 
displace a new one 

- 1: a used item perfectly 
displaces a new one 

Independent Variables: 

Q. 2 

Renamed: 
PriceInc 

Does the affordable price of second-hand 
goods encourage you to buy more?   

 

Categorical: 

- 0: yes 
- 0,5: sometimes 
- 1: no 

Q. 4a 

Renamed: 
SHcare 

How much do you agree with this 
statement? 

I take care of my second-hand items as if 
they were new. 

Categorical: 

- 1: Strongly Disagree 
- 4: Strongly Agree 

Q. 4b 

Renamed: 
EnvAware 

How much do you agree with this 
statement? 

Buying second-hand with carla helps me 
be more sustainable. 

Categorical: 

- 1: Strongly Disagree 
- 4: Strongly Agree 

Q. 4c 

Renamed: 
PeerInfluence 

How much do you agree with this 
statement? 

I am encouraged by people around me to 
shop second-hand. 

Categorical: 

- 1: Strongly Disagree 
- 4: Strongly Agree 

Q.7 

Renamed: 
UseFreq 

How often do you usually use the bought 
item(s)? 

Categorical: 

- 1: Everyday 
- 4: Rarely over a year 
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Q.8 

Renamed: 
DisposalTime 

After how long did you dispose of the 
second-hand item? 

Categorical: 

- 1: Less than 1 week 
- 6: More than 10 years 

 

Table 15 – List of Interview Respondents 

List of Interview Respondents 

Respondent 
Number 

Position Category Date 

Respondent 1 Customer Long Interview, on 
Zoom 

7th April 2025 

Respondent 2 Customer Long Interview, on 
Zoom 

8th April 2025 

Respondent 3 Responsible at carla 
Stephansplatz 

Long Interview, in 
person 

2nd April 2025 

Respondent 4 Employee at carla 
Stephansplatz 

Long Interview, in 
person 

2nd April 2025 

Respondent 5 Customer Short Interview, in 
person 

2nd April 2025 

Respondent 6 Customer Short Interview, in 
person 

2nd April 2025 

Respondent 7 Customer Short Interview, in 
person 

2nd April 2025 

 


