
MASTER THESIS 

 

Repairment Patterns of Household Ap-

pliances and their Driving Factors in the 

Context of Circular Economy 
 

A UK Household Expenditure Study  

 

 

Laura Wendschuh (133378) 

Linda Luciani (133409) 
 

MSc Advanced Economics and Finance (cand.oecon) 

Copenhagen Business School 
 

 

 

 

 

 

 

Course no.: 

Contract no.: 

Date of Submission: 

COECO1000E 

18588 

1rst June 2021 

Supervisor: David Jinkins, Assoc. Prof. PhD 

  

No. of Characters: 177,499 

No. of Pages: 96 



1 

 

ABSTRACT 

Product repairments slow down production and consumption circles and are therefore a 

crucial element to reduce waste and to transit economies towards sustainable economic 

growth. Evaluating factors that influence repairment propensities of consumers is the first 

step to establish effective policies to reduce barriers to repairment and to motivate con-

sumers to repair products instead of replacing them. We research on UK household be-

havior for repairment vs replacement of gas and electric household appliances from 2001 

to 2018 and investigate on driving factors behind the observed dynamics. Analyzing UK 

household expenditure data, using logit regression analysis, we observe a negative trend 

for the rate of repairments and find repairment price relative to replacement price, age, 

family size and level of education to be significant influences. Combining our findings 

with a thorough discussion on economic barriers to repairment observed in the UK, we 

conclude that with increasing economic growth and technological development, policy 

makers face more challenges than before promoting product repairment against replace-

ment in order to move the UK away from a throwaway society and towards a Circular 

Economy.  

Keywords: sustainability, Circular Economy, throwaway society, household expenditure, 

gas and electrical household appliances, repairment, replacement. 
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1. INTRODUCTION  

“There is only one planet Earth, yet by 2050, the world will be consuming as if there were 

three.” (European Commission, 2020) 

With increased waste, emissions and overuse of natural resources resulting in a decline 

of biodiversity, environmental pollution and climate change, the general public is increas-

ingly becoming aware that it is necessary to draw attention towards sustainability and 

actions that help the environment to recover, in order to ensure the same or higher stand-

ards of wellbeing for future generations. The Circular Economy, a concept towards sus-

tainable economic growth promoted by inter alia the European Union, names several ac-

tions crucial to fight the ongoing degradation of the environment. As a measure to reduce 

waste production, increased emphasis is laid upon on the role of repairment to extend 

product lifespans and to slow down production and consumption cycles.  

The United States are characterized as a throwaway society because repairable products 

that could be used further are disposed by households in amounts considerable enough to 

have a negative impact on the environment (McCollough, 2010). An experiment con-

ducted by the EU, to study to what extent EU citizens engage in the Circular Economy, 

has shown that consumers are generally becoming more environmentally aware and are 

in principle willing to make the effort to repair when confronted with a malfunctioning 

product (European Commission, 2018). However, the numbers of actual repairments 

done by the participants as well as other involvement in environmentally friendly activi-

ties were not encouraging:  36% had never repaired a product, and about 90% have never 

rented or leased products and/or purchased second-hand products (European Commis-

sion, 2018). If the role of repairment seemingly plays such a big role in achieving sus-

tainable economies by the means of the Circular Economy framework, and consumers 

are the ones to make the active decision to repair a product, then actions need to be taken 

in order to reduce the barriers and increase the motivation for consumers to implement a 

repairment rather than a replacement.  
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Existing research intensely concerns itself with studying factors that influence the deci-

sion of consumers to choose replacement over repairment. Analyzing this problematic 

consumption behavior at its source, by detecting the main influences of this decision, is a 

crucial step when designing meaningful policies and evaluating their effectiveness. 

Whether it is professional repairment services or the consumers themselves using spare 

parts and their own skill to perform the repairment, studies agree that the decision to repair 

a malfunctioning product has become less appealing to consumers as lack of information 

on how to repair, unavailability of spare parts or less access to repairment services have 

made repairments more inconvenient for the consumer. Numerous other factors are re-

searched on and partially found to be significant, ranging from economic factors like the 

relative price of repairment to replacement, to consumer specific factors such as income, 

age, the personal discount rate and even factors of psychological character. While certain 

variables were uniquely concluded to be significant influences, such as the level of dis-

posable income or the relative price of repairment to replacement, other factors exist for 

which current research presents conflicting findings, such as the level of educational at-

tainment or the role of family size. As the topic of repairment is considered as incremental 

to achieving sustainability goals and a successful implementation of Circular Economy 

measures, it can be expected that further research will be conducted to get a clearer picture 

of the impact and interplay of variables whose effect on the consumers’ decision to repair 

is currently still ambiguous.   

To contribute to the research of impact and interplay of variables that potentially affect 

the consumers’ propensity to repair, this research paper studies the trend of repairment 

expenditures with regards to home appliances for households in the United Kingdom 

(UK) over a time span from 2001 to 2018 and analyzes to which extent certain variables 

act as drivers for the observed repairment dynamics.  

Our research is inspired by John McCollough’s study “Consumer Discount Rates and the 

Decision to Repair or Replace a Durable Product: A Sustainable Consumption Issue” 

(2010). In the paper McCollough develops and tests a replacement model in order to ex-

amine variables that influence the repairment decision of households in the US. To 
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highlight that we partially take McCollough’s study as guidance for our own research. 

Following a quantitative approach, we analyze UK household expenditure survey data 

using logit regression analysis as well as macroeconomic analysis to answer the research 

question: 

In the context of circular economy, what are the driving factors and trends for repairment 

dynamics with regard to household appliances in the UK and what do they imply for 

policy debates on economic sustainability? 

We reach the conclusion that there are economic factors such as the relative price of re-

pairments to replacements but also certain technological developments that can explain 

the observed downward trend of the repairment to replacement ratio over the last decades. 

In combination with an evaluation and discussion of policies necessary to spurt the Cir-

cular Economy and other sustainability practices in the UK further, our findings and re-

search constitute a relevant and valuable contribution to the ongoing debate about sus-

tainable economic growth in the UK.   

To allow for a development to coherently answer our research question and to thoroughly 

discuss policy implications, our research paper has the following structure: Starting off 

with a section reviewing relevant literature, we give an overview of the current state of 

research regarding measures and assessments of the Circular Economy, repairment dy-

namics, influences of repairment propensities, as well as UK specific consumption be-

havior towards and against sustainable economic growth. The summary of relevant re-

search serves as the basis for the theoretical foundation developed in chapter 3. This the-

oretical section first covers the role of repairment within the framework of the Circular 

Economy as actor against the dynamics and environmental impacts of a throwaway soci-

ety, followed by factors that influence the consumers’ decision to replace rather than to 

repair, and finally a detailed presentation of the replacement model and findings by John 

McCollough. Having thus raised expectations, we define the scope of our own research 

as well as hypotheses in chapter 4, followed by a detailed report of our methodological 

procedure in chapter 5 which includes a thorough assessment of the choice of 
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methodology, data and variables. We present and interpret the findings of our analyses in 

chapter 6. Chapter 7 serves as an extension to our research as we gather information about 

economic and UK specific factors that act as barriers for repairment in the UK and can 

help us explain the results of our data analysis. We then transition to a discussion of our 

research on policy implications in chapter 8. In chapter 9, we elaborate on ideas for future 

research. Finally, chapter 10 recapitulates the results of our findings, concludes our thesis 

and incentives for further research.  

 

 

2. STATE OF RESEARCH 

The following chapter presents a list of relevant literature that our subsequent theoretical 

foundation in chapter 3 is based upon. Both, chapter 2 and chapter 3, are structured in a 

way to lead the reader from the general topic of sustainability and the Circular Economy 

to specific factors that influence individual repairment decisions. Therefore, this chapter 

is divided into two main sections. The first one covers research on general sustainability 

topics like the Circular economy concept, waste patterns and the throwaway society. The 

second part lists studies that research on factors that influence the consumers’ decision to 

choose for or against repairment. 

 

2.1. Research on the Circular Economy and Throwaway Society 

A. Honkasalo, J. Korhonen and J. Seppäla provide an overview and discussion of the 

Circular Economy concept and its limitations from the perspective of environmental sus-

tainability (Circular Economy: The Concept and its Limitations, 2017). Criticizing the 

concept to be “[…] a collection of vague and separate ideas from several fields and semi-

scientific concepts.” (p. 1), the authors stress that more scientific research is needed in 

order to work towards sustainability using the Circular Economy concept. 
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A recent UK study with the title An analysis of UK retailers’ initiatives towards circular 

economy transition and policy‑driven directions by S. Akter, A. Kumar and A. Upadhyay 

(2020) examine the challenges and opportunities of the concept of the Circular Economy 

by assessing the 10 leading retailers based in the UK. The authors found that UK retailers 

started to adapt and to include circular business models in their operations. They also 

discovered that the main driving forces behind these transitions amongst retailers are gov-

ernment rules and regulations, environmental awareness and stakeholder pressure. M. 

Crang, S. Fuller, H. Holmes and N. Gregson evaluate two case studies conducted in the 

UK to emphasize on the challenges the EU must face when attempting to move towards 

a Circular Economy (Interrogating the Circular Economy: The Moral Economy of Re-

source Recovery in the EU, 2015). According to the authors, these challenges consist of 

“[…] politically created markets, material properties and morally defined materials cir-

cuits.” (p. 2).   

 

An early work of research that is considered a foundation for consecutive research and is 

therefore often referenced by various studies on individual consumption patterns and so-

cietal waste production is The Waste Makers by V. Packard, published in 1960. In addi-

tion to illustrating wasteful consumption behaviors that he witnessed for US citizens and 

businesses, Packard provides an in-depth discussion of reasons for early obsolescence of 

products and how they contribute to increased waste production. The environmental im-

pacts of reusing instead of disposing products are studied by V. Castellani, S. Sala and N 

Mirabella in Beyond the Throwaway Society: A Life Cycle-Based Assessment of the En-

vironmental Benefit of Reuse (2015). In the similarly-titled study Beyond the Throwaway 

Society: Ordinary Domestic Practice and a Sociological Approach to Household Food 

Waste (2012), D. Evans emphasizes on the existence of a throwaway society in the UK 

by investigating on household food waste from a sociological perspective.  

 

In The Throwaway Society: a Look in the Back Mirror (2018) K. Hellmann and M. Lued-

icke provide a short summary of the evolution of the term “Throwaway Society” in the 
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media and academia. They show that the term has already been used in the 1960s and has 

found more popularity as consumerism increased. According to the authors, economies 

will more and more turn into throwaway societies as they become larger and more suc-

cessful.  

 

Inadequate Life? Evidence of Consumer Attitudes to Product Obsolescence by T.Cooper 

(2004) investigates the relationship of consumer attitudes and product life spans in the 

context of waste generation. Evaluating survey data from 800 households, the author con-

cludes that the variation in behavior of individual consumers can be related to household 

appliance lifespans but are influenced by lack of information about the product as well as 

by financial disincentives. The author has conducted further research that is relevant to 

the underlying research topic. Cooper researches on product life spans in the framework 

of waste consumption and finds that for the UK, discarded household appliances are often 

still functional or have the possibility to function after repairment (Durable consumption: 

reflections on product life cycles and the throwaway society, 2002). In his paper Slower 

Consumption - Reflections on Product Life Spans and the “Throwaway Society” (2005), 

Cooper builds a model that relates longer product life spans with sustainable consumption 

and tests empirically on the UK consumption behavior and how it can be related to the 

life spans of the consumed products.  

 

 

2.2. Research on Factors that influence the Propensity to Repair 

The following research does not only partially highlight elements of the throwaway soci-

ety, and therefore links to research discussed in the previous section of this chapter, but 

also finds specific factors to be significant influences on the repair propensities of con-

sumers. 

 

Published in 2017, the article Transitioning into a ‘throwaway planet’ by M. Bayramoglu, 

M. He and J. McCollough defines and distinguishes between a re-use-oriented society 
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and a throwaway society. Specifically, the authors, by comparing international consumer 

survey data, observe that over time the United States (US) as well as a selection of other 

nations have shown to experience a high frequency of repairing products in the past, 

whereas today many countries, including the US, have transitioned to economies which 

repair less and replace more. The authors characterize the latter as “throwaway societies”. 

They explain this transition being due to the price increase in repairing a product relative 

to buying a new one. They stress that  direct environmental consequences like high emis-

sions and extraction of natural resources of those higher replacement rates.  

 

Determinants of a throwaway society–A sustainable consumption issue (2012) by J. 

McCollough, discusses socio-economic factors that influence the so called municipal 

solid waste (MSW). Using household data, he finds that the two variables time factor and 

consumption discount rate are significant when it comes to predicting MSW. In another 

study, Consumer Discount Rates and the Decision to Repair or Replace a Durable Prod-

uct: A Sustainable Consumption Issue (2010) McCollough makes the connection between 

and a high societal discount factor with the extent to which a society can be considered a 

“throwaway" while also investigating on the factors that influence an individual to either 

repair or to replace a product. This study is later in this thesis referred to as the reference 

paper. In another study, McCollough finds that the factor of individual time constraint 

and the factor for conspicuous consumption are both significant when an individual de-

cides to replace a malfunctioning product instead of repairing it (The impact of consum-

ers' time constraint and conspicuous consumption behavior on the throwaway society, 

2018). He concludes that more intense environmental consequences will result from the 

continuous growth of economies and their increasing shift towards throwaway societies. 

By evaluating demographic data and consumption behavior in Hull, a city in the UK 

which the authors refer to as a ‘structurally disadvantaged city’, H. Rogers, P. Deutz and 

T. Ramos link the behavior of repairing products to the concept of a Circular Economy 

(Repairing the circular economy: Public perception and participant profile of the repair 
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economy in Hull, UK (2021)). They discuss the motivation behind the decision to repair 

a product and find gender discrepancies for repair propensities of some products.  

In Consumer perspectives on longevity and reliability: a national study of purchasing 

factors across eighteen product categories (2018), A. Gnanapragasam, C. Cole, J. Sing 

and T. Cooper examine the factors that influence consumption decisions for durable 

goods across eighteen different product categories. Analyzing UK consumer survey data, 

the authors conclude that the factors longevity and reliability are significant factors for 

the consumption decision of individuals when they purchase a new durable good.  

Using the concept of lifecycle costs of products for the two electrical household appli-

ances washing machines and vacuum cleaners and simulating their failure rates, E. 

Bracquene,  J. Brusselaers, Y. Dams and J. Peeters find that the option to repair should 

be preferred to the option to replace a product as consumers experience higher utility from 

the lower life cycle costs of products which get repaired compared to the life cycle costs 

of products that get replaced before the actual end of their life cycle (Economic conse-

quences of consumer repair strategies for electrical household devices, 2018).  

 

M. Lefebvre, V. Lofthouse and G. Wilson conduct a survey to provide an analysis of 

factors that influence the decision to repair electronic products (Towards a Circular Econ-

omy: exploring factors to repair broken electrical and electronics products by users with 

pro-environmental inclination, 2018). The evaluation of survey respondents who were 

considered as pro-environmental shows that frugality traits and innovativeness influence 

repair behavior significantly. The authors also perform quantitative analysis and empha-

size on the significance of financial factors and access to supportive relationships that 

provide extra skill and knowledge when it comes to evaluating repair propensity. 

Conducting a consumer survey of 1196 respondents in Norway, the authors V. Haugron-

ning, I. Klepp, K. Laitala, P. Strandbakken and H. Throne-Holst investigate on the reasons 

that drive or hinder the decision to repair a product from a consumer’s perspective as well 

as from the perspective of repair actors (Increasing repair of household appliances, 
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mobile phones and clothing: Experiences from consumers and the repair industry, 2020). 

They find that low prices of newly produced products as well as lack of access to compe-

tent repairment services are the main barriers for consumers to repair a product, while 

high quality product are those that consumers are the most willing to make an effort to 

repair. 

Another paper that investigates on the factors that make consumers decide to repair a 

product is the study Business outcomes of product repairability: A survey-based study of 

consumer repair experiences by M. Sabbaghi, B. Esmaeilian, W. Cade, K Wiens and S. 

Behdad (2016). Specifically, they study to what extent a certain repairment experience 

will motivate the consumer for future purchase or for repairment services. Their findings 

also include that useful repair information as well as the complexity of the repair play a 

role in the consumer’s future repairment decision. 

K. Scott and S. Weaver examine how the motivation to repair is influenced by factors 

coming from the market, the product and the consumer (To Repair or Not to Repair: What 

is the Motivation?, 2014). Their study shows that factors from all three categories have a 

significant effect on the motivation to repair a product. They also find that there is a sig-

nificant relation between inconvenience to repair and repair propensity. 

N. van Nes and J. Cramer introduce the ecological payback period for consumer products 

and elaborate on the environmental impact of the consumer’s decision to replace a prod-

uct (Product lifetime optimization: a challenging strategy towards more sustainable con-

sumption patterns, 2005). Their quantitative and qualitative analysis of consumption data 

leads to the conclusion that the consumer’s decision to replace a product is based on four 

main motives: improved utility, new desires, wear-and-tear as well as improved expres-

sion.  

 

A study that takes psychological factors into account is the research titled Does consumer 

sentiment accurately forecast UK household consumption? Are there any comparisons to 

be made with the US? by J. Easaw, D. Garratt and M. Heravi (2005). Using household 
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consumption data from the UK and the US, they investigate on the effect consumer sen-

timent has on the development of household consumption over time. They find that con-

sumer sentiment is a significant factor in explaining and predicting the household con-

sumption behavior for durable goods in the UK. M. Jaeger-Erben, V. Frick and T. Hipp 

also investigate on the motives behind the decision of individuals to repair a product and 

find that social settings have a negative effect on the repairment rate and that the costs to 

repair, whether it is to use repair services or to do the repair by themselves, are perceived 

as high by the individuals (Why do users (not) repair their devices? A study of the pre-

dictors of repair practices, 2021).  

 

 

3.  THEORETICAL FOUNDATION 

The following theory section serves to provide a theoretical background to the topic of 

repairment decision of consumers and their impact on sustainability and related discus-

sions. It is divided into three sections which are structured as follows: The first part pre-

sents the importance of repairments by introducing the concept of the Circular Economy 

and the link between repairments, individual consumption patterns and societal waste 

production. The second section introduces types of product obsolescence and discusses 

external as well as individual drivers behind the consumers’ decision to repair a broken 

product followed by a detailed description of the replacement model by John McCollough 

(McCollough, 2010) in the third section of this chapter.  

 

 

3.1. The Circular Economy & the Role of Repairment  

To emphasize the importance of consumption behaviour regarding repairment, it is help-

ful to take a step back and briefly outline the concept of the Circular Economy. First 
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introduced by the two British environmental economists K. Turner and D. Pearce in 1989 

the concept serves as a solution to linear production and consumption models that have 

developed over the past decades and are considered as extremely harmful on the environ-

ment (Akter et al., 2021). Over the years and with increasing focus on sustainability due 

to climate change, the UNO1, businesses as well as the European Union have declared the 

Circular Economy concept as their key measure against climate change, resource scarcity 

and other damages that follow from unsustainable production and consumption practices 

(Akter et al., 2021; European Commission, 2015; Korhonen et al., 2018). 

The Circular Economy concept is often criticized for being more of a collection of vague 

and partly unrealistic ideas for sustainable transformations towards environmentally 

friendly solutions rather than a detailed concept with clearly structured tasks and objec-

tives (Korhonen et al., 2018). A reason for this could be the large variation in definitions 

and use cases displayed by academic research and the media, ranging from corporate 

structures to individual purchasing behaviours. Studying the scientific research on the 

Circular Economy, Korhonen and his colleagues define and explain the concept as fol-

lows:  

“Circular economy is an economy constructed from societal production-consumption systems that 

maximizes the service produced from the linear nature-society-nature material and energy 

throughput flow. This is done by using cyclical materials flows, renewable energy sources and 

cascading-type energy flows. Successful circular economy contributes to all the three dimensions 

of sustainable development2. Circular economy limits the throughput flow to a level that nature 

tolerates and utilises ecosystem cycles in economic cycles by respecting their natural reproduction 

rates.” (Korhonen et al., 2018, p. 39) 

The underlying problem is that a linear flow of production and consumption uses amounts 

of resources extracted from ecosystems that are too high not to cause environmental 

 
1 United Nations Organization. 
2 the authors name the three dimensions of sustainable development to be economic, environmental and 

social (Korhonen et al., 2018) 
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damage, as economic production rates are much higher than reproduction rates of natural 

resources (Korhonen et al., 2018).  

Additionally, linear production and consumption flows harm the environment by gener-

ating large amounts of waste (Korhonen et al., 2018). This waste presents resources that 

are lost forever once they have been used (Akter et al., 2021). The linear model of econ-

omies can be summarized as a ‘take-make-dispose’ behaviour of entire societies and pre-

sents a problem to the environment, societies and economies that is aimed to be solved 

by the contrasting concept of the Circular Economy (Gregson et al., 2015).  

Specifically, The European Commission published an action plan for the Circular Econ-

omy in 2015 to fight the decrease in biodiversity as well as soil, water and air pollution 

that are caused by linear production and consumption flows. From the economic perspec-

tive, they argue that Circular Economies benefit from increased economic growth as busi-

nesses will be protected against resource scarcity, more jobs will be created at all skill 

levels, production and consumption will become more efficient, and prices will be less 

volatile (European Commission, 2015). Concretely, a successful implementation of the 

Circular Economy principles is expected to increase EU GDP by 0.5% by 2030 which 

will also result in 700’000 new jobs (European Commission, 2020). 

In order to achieve this successful implementation and with the objective to transition to 

a regenerative economic growth model and to reach climate neutrality by 2050, the Eu-

ropean Commission (EC hereafter) has published a Circular Economy action plan in 2020 

(A new Circular Economy Action Plan - For a cleaner and more competitive Europe, 

European Commission, 2020). The action plan serves as an agenda to drive and foster 

Circular Economy actions that were already defined in 20153. The measures introduced 

and discussed in the 2020 action plan addresses consumers as well as businesses, organ-

izations and other economic actors (European Commission, 2020). To discuss all princi-

ples and initiatives would go beyond the scope of this paper, which is why only a small 

 
3 The European Commission published a first action plan towards the Circular Economy in 2015 titled 

Closing the loop - An EU action plan for the Circular Economy. 
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selection of initiatives is discussed below. These initiatives focus on repairment actions 

and product consumption and aim to motivate consumers to perform Circular Economy 

activities. 

In their action plan, the EC emphasizes on the necessity of products to become more 

sustainable by increasing their quality, durability and reparability and therefore expand-

ing the overall lifespan of products (European Commission, 2020). They announce to 

propose a sustainable product legislative initiative which mainly aims to expand the 

Ecodesign Directive4 which is currently only applied to energy- related products, to a 

broader range of products (European Commission, 2020). Amongst other points, the ini-

tiative seeks to regulate sustainability principles such as “enabling remanufacturing and 

high-quality recycling”, “restricting single-use and countering premature obsolescence “, 

“introducing a ban on the destruction of unsold durable goods” and “rewarding   products   

based   on   their different sustainability   performance, including by linking high perfor-

mance levels to incentives (European Commission, 2020, p. 4). 

The EU action plan 2020 specifically points out repair services as “circular economy ac-

tivities that target final consumers” (p. 17) which suggests the crucial character of repair-

ments initiated by consumers in the concept of the Circular Economy. The reason why 

repairments play such a big role in the Circular Economy concept is their power to in-

crease the lifespan of products and therefore slow down the cycles of production on con-

sumption, which is considered to be one of the most effective strategies to drive sustain-

ability and environment recovery (Cooper, 2010). As the decision to repair a product usu-

ally lies in the hands of the consumers, even though relevant external factors exist and are 

discussed in section 3.2 of this paper, the European Commission currently works to 

launch a ‘right to repair’ for consumers which includes an easier access to spare parts and 

repairment services (European Commission, 2020). Additionally, the EU promised to re-

vise consumer laws in order to provide the consumers with product information regarding 

 
4 The aim of the Ecodesign Directive is to establish “framework for the setting of ecodesign requirements 

for energy-related products” (European Commission, 2020, p. 3) 
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“their lifespan and on the availability of repair services, spare parts and repair manuals” 

once they purchase a product (European Commission, 2020).   

As repairment increases the lifespan of products, it decreases emissions and waste that 

result from production and manufacturing, and it reduces waste that arises from disposing 

products after usage by the consumers. As waste minimization is a central element of the 

Circular Economy, it is worth taking a closer look at how consumption patterns of indi-

viduals can steer waste production of an entire economy. This relationship is best captured 

by the term ‘throwaway society’ which will be explained in the remaining part of this 

subsection before returning to role of the consumers’ decision to repair broken goods.  

The impact individual consumption behaviour has shown to have on waste production of 

an entire economy is caught by the term throwaway society. First mentioned in the early 

1960s, the concept of the throwaway society has become increasingly popular in both 

media and academia (Hellmann & Luedicke, 2018). The term is widely discussed and is 

used to give a name to the large volumes of waste produced due to increasingly excessive 

consumption behaviour within economies (Evans, 2012). The term captures a trend over 

time towards more consumption and therefore more waste, and specifically refers to the 

trend of disposing products even though they are still functioning (McCollough, 2010).  

It can be observed that waste production and economic output have grown at the same 

rate over the past thirty years (Cooper, 2002). Because waste can be linked directly to the 

growth of an economy, it can be predicted that as economies become more successful, 

they will increasingly turn into a throwaway society as more waste is produced from pro-

ducing and disposing products (Hellmann & Luedicke, 2018). For example, the United 

States used to have a relatively high rate of reusing their products, especially for house-

hold appliances, but has transitioned to become a throwaway society where consumers 

are more likely to replace than to repair a malfunctioning household product (Bayramoglu 

et al., 2017). This transition results from an increase in GDP per capita and is predicted 

to be a natural event to occur to other nations which follow the upward economic growth 

trend of the US economy (Bayramoglu et al., 2017). This example of the US was specified 



23 

 

for the product category of household appliances, however the discussion on waste due 

to product consumption can be extended even though not all products are consumed the 

same way. Waste is often only associated with packaging and the increased biowaste as 

households purchase more food than they need and thereby cause large amounts of waste 

each year (Evans, 2012). However, waste is produced across various product categories, 

durable and non-durable goods, and at multiple stages of the product life cycle, whether 

it be during the production of the item, in the form of packaging or early disposal due to 

malfunctioning or obsolescence. Altogether this to the general conclusion that waste in-

creases with consumption. 

An individual’s choice on whether to repair or to replace a malfunctioning product has a 

direct impact on waste production and therefore on the extent to which a nation can char-

acterize itself with attributes of a Circular Economy. When individuals face a malfunc-

tioning product, they need to decide on whether to repair or to replace it. The factors that 

influence this decision will be discussed later, but for now it is important to elaborate on 

what kind of effect this decision has on sustainability and waste production.  

It might seem obvious that replacing a product is more harmful to the environment than 

repairing it. Replacement comes with packaging, more use of raw materials, as well as 

higher emissions and waste production from manufacturing and delivering the good. Ad-

ditionally, disposing the malfunctioning product itself produces waste. However, espe-

cially for but not limited to household appliances, new products can be more energy effi-

cient as they come with a higher standard of technology. It should also be mentioned that 

repairments are not without waste. Some goods need repairment services that require 

shipments which again produce larger amounts of emissions. It is therefore important to 

emphasize that not all replacements per se produce more waste and are less sustainable 

than repairments, although the overall trend in research is to define repairment as the more 

environmentally friendly alternative to replacement (McCollough, 2010).  

In order to analyse the effect individual consumption decisions have on the degree of 

wastefulness of a society, it is necessary to research the motives for replacing a product 
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instead of repairing it. Individuals who replace a product for reasons of conspicuous con-

sumption can be declared as more wasteful than individuals who replace products simply 

because a repairment of the product is not possible. Because it is crucial to understand 

why individuals rather replace than repair when it comes to determining the extent to 

which an economy can be declared as a throwaway society (McCollough, 2018), the fol-

lowing section takes a closer look at the factors that influence the individual’s decision to 

repair or to replace a product, concluding on whether this decision can help answering if 

the behaviour can be considered as wasteful. 

 

3.2. The Consumers’ Choice: to repair or to replace?  

3.2.1. Types of Product Obsolescence 

Before entering the evaluation of factors that influence the consumers’ decision to repair 

rather than to replace, it is important to examine and differentiate between the cases where 

a repairment or a replacement of a product is actually perceived as necessary by the con-

sumers. This discussion highlights that the decision to replace a product is not necessarily 

only taken at the point in time where a product loses its functionality. Consequently, dif-

ferent types of obsolescence which motivate consumers to repair or to replace a product 

are the focal point of the following subsection.  

There are different reasons for why consumers dispose products and reach the decision to 

either repair or replace them. These reasons can be grouped by the term obsolescence, 

describing the moment at which the product brings no more use to the consumer (Cooper, 

2004). Obsolescence of products is a main point in the researchers’ discussion of product 

life spans as part of the Circular Economy framework, especially as products are often 

subject to early disposal even though they are still functional or show repairability traits 

(Cooper, 2002). The list of reasons for obsolescence and disposal of products is long and 

ranges from functional quality, residual resale value and technological change to fashion 

and social pressure (Cooper, 2004). As early as 1960, Packard in The Waste Makers 
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grouped these reasons and defined three main types of obsolescence: Obsolescence of 

function captures those products which are outperformed by a new product with better 

functionality (Packard, 1960). Obsolescence of quality addresses those products which 

wear out or break down after a certain time of usage (Packard, 1960).  

Some argue that this type of obsolescence is a built-in obsolescence which is planned by 

marketers and product designers in order to motivate purchasing behaviour of consumers 

by designing products in a way that they lose their functionality earlier than the natural 

lifespan of the product would suggest (Packard, 1960; Cooper, 2002). Finally, Packard 

defines the obsolescence of desirability where products are still functional, and yet dis-

posed of because they are less appreciated due to factors such as style and trend (Packard, 

1960).  

This obsolescence of desirability is also referred to as psychological obsolescence (Pack-

ard, 1960) and presents another focal point of research in the discussion of unsustainable 

consumption behaviour and increased waste production (Cramer & van Nes, 2006; Frick 

et al., 2021). Psychological obsolescence combines the human traits that can be made 

responsible for decreased usage and early disposal of products (Frick et al., 2021). In the 

evaluation of factors that drive consumers to dispose products even though they are still 

functional or reparable, Packard mentions psychological factors such as boredom, lack of 

rational values and lack of self-expression of individuals to explain psychological obso-

lescence (Packard, 1960).  

In the 2018 report of the European Commission, 20% - 30% of respondents across differ-

ent product groups stated that the product has run out of fashion as reason for disposal 

(European Commission, 2018). When consumers were asked for the reasons that keep 

them from purchasing a longer-lasting product, more consumers stated that they were 

worried the product would run out of fashion than they were concerned with the price of 

the product (Cooper, 2002). This fashion and trend related type of product obsolescence 

can be linked to conspicuous consumption. McCollough explains: 
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“As consumers engage in conspicuous consumption, then it is more than likely they will replace 

a malfunctioning household product as opposed to repairing the product for further reuse. They 

do this to show off their economic standing to their friends, neighbors, co‐workers, etc.” 

(McCollough, 2018, p. 34) 

In addition to disposing products that do not fulfil the standards of current trends, con-

sumers also show novelty-seeking behaviour, which is the propensity to buy new products 

driven by social factors (Frick et al., 2021). For appliances such as smartphones, novelty-

seeking consumers are more likely to perform psychological obsolescence by disposing 

a functional device and replacing it once a new product is on the market (Frick et al., 

2021).  

This overview of types of product obsolescence already suggests that consumer behaviour 

driven by psychological aspects has an equally strong if not stronger impact on product 

life spans than the quality and functionality traits of the products themselves. Functional-

ity of a product and therefore its repairment is less important to consumers who are nov-

elty seeking and tend to perform conspicuous consumption (Frick et al., 2021; 

McCollough, 2018). However, as the following section shows, psychological traits of 

consumers are by far not the only aspects promoting unsustainable consumption behav-

iours.  

In particular, the following part elaborates on the factors that influence the consumers’ 

decision to repair or to replace a product once the consumers have already decided that 

the product is of no longer use to them, regardless of their justification for why the product 

is obsolete.  

 

 

3.2.2. External Factors 

There are two main categories of factors which influence the repairment decision of con-

sumers.  We define the first one as ‘external factors’ which are factors that cannot be 
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directly influenced by or associated to single consumers, such as inadequate supply and 

access to valuable information or repairment costs in terms of price, required time and 

effort. We define the second category as ‘consumer-specific factors’ which include cer-

tain demographic variables as well as consumer characteristics and attitudes. This sub-

section covers the main external factors discussed by research, followed by an assessment 

of the most prominent consumer specific factors.  

Lack of information on how to repair as well as a relatively high effort to access spare 

parts and knowledgeable repairment services constitute one of the main factors influenc-

ing the customers decision to repair a broken product (Behdad et al., 2016; Scott & 

Weaver, 2014). Whether consumers want to consult professional repairment services or 

prefer to do the repairment themselves and therefore require spare parts and a certain level 

of knowledge, the lack of information forms a barrier to repair. Consumers are demoti-

vated to repair as they lack information on how to access spare parts, how to use them or 

where to find an adequate repairment service (European Commission, 2018).  

For consumers who show a higher interest in repairing due to environmental awareness 

and pro-environmentalist behaviour, the absence of local repair shops acts as a significant 

factor in their repairment behaviour (Lefebvre et al., 2018). In an online experiment con-

ducted by the European Commission in 2018, consumers were two times more likely to 

choose a product that has the highest reparability rating once information regarding rep-

arability of the product was provided to the consumer, showing that consumers would be 

more likely to decide to repair a broken product if adequate information on how to do so 

was provided or easily accessible (European Commission, 2018).  

Repairment does not only require effort and skill but has also become more expensive 

relative to buying a new product. When consumers reach the decision of whether to repair 

or to replace a product, it is not only the price of repairment that is crucial but also the 

price of the alternative, namely the replacement, that the repairment price is compared to 

(Haugrønning et al., 2020). As J. McCollough states:  
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“In reality, consumers will look at the ratio of the price to repair vs. the price to replace. The 

closer this ratio is to 1, the more likely it is that the consumer will replace the product.” 

(McCollough, 2010, p. 198) 

One of the main reasons that acts as a barrier to repair a product stated for example by 

Haugrønning et al., (2020) and Frick et al. (2021) is the price of repairment relative to 

buying a new product. Consumers tend to perceive repairment to be too expensive (Frick 

et al., 2021) and in the EC report 2018, most of those survey participants who have not 

conducted a repair stated that they expect the costs for repairment to be too high (Euro-

pean Commission, 2018).  

In fact, repairment has become relatively expensive as products are increasingly produced 

where labour and production are cheap, whereas repairment services are conducted where 

the products are sold and costs are higher (Cooper, 2002). Because new products are rel-

atively cheap and can be more convenient to purchase than to organise a repairment, the 

motivation for consumers to repair a broken item is low and causes a decrease in profita-

bility for repairment services (Haugrønning et al., 2020). The fact that repairment services 

become less profitable suggests to infer that the cost of repairment, whether it be the price 

of repairment or the access to repairment services, will continue to increase. However, if 

products were designed and manufactured with a stronger focus on quality, then repair-

ment services could become more profitable as the repaired product is likely to have a 

longer product live span, and consumers are more likely to repair a product of high quality 

(Haugrønning et al., 2020).  

One could then question whether this enhanced profitability of repair will have an effect 

on the relative price the consumer has to pay for repairment. However, Haugrønning et 

al. (2020) argue that instead of aiming for a cheaper price to repair, it is necessary to 

increase the price as well as the quality of newly produced products in order to motivate 

the consumer to repair rather than to replace.  

Linked to the discussion of product quality and price, the existence and duration of prod-

uct warranties play an important role in the propensity to repair for individual consumers. 



29 

 

Product warranties are a guarantee offered by the producer to either repair the product or 

to provide a replacement in case the product breaks down or shows faults in a certain time 

period after purchasing the product (Bailey et al., 2013). If warranties were recognized 

and actively used or purchased by the consumers, then warranties have the power to in-

crease product life spans in case of a repairment (Brusselaers et al., 2019).  

Depending on the type of product, warranties can be free of charge or can be purchased 

separately. If the price of a warranty is sufficiently lower than the price of a new product 

in the form of replacement when the product breaks down, then consumers are more likely 

to purchase this warranty and show a higher interest to expand the lifetime of a malfunc-

tioning product assuming it breaks down withing the warranty period (Brusselaers et al., 

2019). Here, the duration of the warranty period is crucial, as warranties are most inter-

esting to consumers when their duration covers are significantly large amount of the prod-

uct’s expected lifetime (Brusselaers et al., 2019).  

Therefore, in theory, warranties, if sufficiently low in price and long in duration, can be 

a driver of consumers’ propensity to repair a malfunctioning product if the producer 

would offer repairment instead of replacement. In practice however, consumers are not 

always aware of the rights they have regarding the use of a warranty (Haugrønning et al., 

2020). Again, a lack of knowledge and limited access to information in this case about 

guarantees and warranties which consumers could use to extend a malfunctioning prod-

uct’s lifespan, serves as an external factor that influences the decision to get a product 

repaired (Haugrønning et al., 2020).   

If consumers were better informed about their rights to complain about faults of a newly 

purchased product and about warranties and the possibility to extend them, then the over-

all number of repaired products could be increased while also making it less profitable 

for producers to produce products of low quality. This is why warranties play an active 

role in the discussion on how to create and sustain Circular Economies (Haugrønning et 

al., 2020).  
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Before turning to consumer specific characteristics that can have an impact on the deci-

sion of whether to repair or to replace a product, it is useful to summarize those external 

factors such as access to information and spare parts, replacement costs and product war-

ranties play a vital role when deciding for or against the repairment of a product. The 

influence of repairment services on product lifetime spans goes further for cases where 

the consumers actively decide to repair a product but the repairment services rejects to 

repair due to technical infeasibility or a high probability that the product will not function 

properly after repairment.  

However, this analysis requires a deeper evaluation of different product groups and their 

obsolescence patterns and would go beyond the scope of this research paper. Focusing on 

individual consumption behaviour, the next part discusses consumer characteristics such 

as demographics, environmental awareness and psychology traits that can play an active 

role in the consumers’ decision to repair or to replace.  

3.2.3. Consumer-specific Factors 

After discussing some of the most prominent so-called external factors, we now turn to 

factors that do not systematically affect all consumers but vary individually, such as in-

come, level of educational attainment, personal attitudes and beliefs as well as age and 

time availability.  

The effect of disposable income on sustainable consumption patterns and the repair pro-

pensity of consumers has been subject to research and seems to be unambiguously nega-

tive (Bayramoglu et al., 2017; Lefebvre et al., 2018). Already at the stage where consum-

ers are confronted with the decision to buy a recycled or a newly manufactured product, 

consumers with a higher disposable income are more likely to choose the newly manu-

factured product (Bayramoglu et al., 2017). The level of disposable income also influ-

ences customers considerably when choosing to repair or to replace a malfunctioning 

product: McCollough finds that disposable income is both negatively and significantly at 

the 1% level impacting the likelihood of the decision to repair (2010, p. 198). It is sug-

gested that the reason for this negative relationship of disposable income and likelihood 
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to repair can be related to the time factor, so that with increasing income, consumers face 

a lower utility from spending time on repairing a product or from making an effort to 

consult a repairment service than the utility from working, earning income and then re-

placing the product (McCollough, 2010, p. 198).  

It is questionable to what extent the level of educational attainment impacts the individ-

ual’s propensity to repair. As McCollough (2010) assumes, one could argue that the 

higher someone’s level of education, either measured in years of education or by using 

the certain scales for educational attainment, the higher the sensibility for the environment 

is. Therefore, a higher education would increase the likelihood of repairment for a mal-

functioning product, as the consumers are aware that this prolonging the lifespan of a 

product by repairing it is less harmful to the environment than simply replacing and thus 

ultimately disposing of it (McCollough, 2010).  

In fact, after defining level of education as a proxy for environmental awareness, 

McCollough finds education to be positive and significant and therefore concludes that 

consumers are more likely to choose repairment with higher levels of attained education 

(McCollough, 2010). However, this relation is challenged by Scott and Weaver who find 

a significantly negative relation of level of education to repair propensity, suggesting that 

with increasing levels of education, consumers are less likely to choose repairment (Scott 

& Weaver, 2014.). To explain this result, one could infer that with higher levels of edu-

cation, consumers are likely to have a higher income which would result in a lower pro-

pensity to repair, as discussed earlier in this section.  

Remaining with the discussion of environmental awareness as a characteristic of consum-

ers who seek to act in favour of the environment by minimizing waste or showing other 

pro-environmentalist behaviour, it would by straightforward to assume that the more en-

vironmentally aware consumers are, the higher the likelihood that they would repair. As 

discussed in section 3.1, researchers agree that in general and apart from those replace-

ments that present a more energy efficient alternative to the old product, repairing a 
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malfunctioning product is less harmful to the environment than replacing it (Bayramoglu 

et al., 2017; Haugrønning et al., 2020). As McCollough states,  

“[…] there could be some disutility received by the consumer as he or she considers the negative 

environmental consequences of discarding older products that could have been repaired and re-

used further.” (McCollough, 2010, p. 192).  

This view is shared and supported by some research such as Levebvre et al. (2018). The 

respondents in a household survey who stated that they always attempt to repair a mal-

functioning electronic household appliance were also the group which showed the highest 

degree of environmental awareness compared to other groups (Bailey et al., 2013). How-

ever, some research also suggests that in combination with other factors such as income 

or repairment costs, environmental awareness is not significant and therefore plays a 

smaller role in the decision of whether to repair or not compared to other factors (Lefebvre 

et al., 2018; Scott & Weaver, 2014).  

Before turning to more factors connected to psychological traits of consumers, it is worth 

noting that there are three demographic variables that show influence on repairment pro-

pensity of consumers. They have however not been extensively analysed but only briefly 

mentioned in previous studies and therefore bring a high potential for further research.   

The first one is the gender of the consumer. Associated with traditional gender roles, 

women and men show differences in product-specific propensities to repair, where 

women show more repairment activities for clothes, whereas men are more likely to repair 

when the malfunctioning product is a motor vehicle (Rogers et al., 2021). In a UK house-

hold survey for the repairment of different kinds of electrical household appliances, rang-

ing from kitchen appliances to personal entertainment products, respondents were 

grouped into the level of their past repairment activities (Lilley et al., 2013). While most 

of those respondents who stated to always attempt to repair a broken product were men, 

90% of those respondents who indicated that they never had repaired a broken product 

nor do they have an intention to repair broken products from this product range in the 

future, were women (Lilley et al., 2013). These studies highlight discrepancies of 
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repairment behaviour between men and women, however they do not analyse further on 

the reasons and motives behind this observation.     

Another demographic factor is the age of the consumer. McCollough finds a significant 

and positive correlation between age and the likelihood of the individual to repair 

(McCollough, 2010). This result confirms his hypothesis that with increasing age, indi-

viduals have more time to spend on performing or organizing repairments (McCollough, 

2010). It is debateable on whether this assumption is realistic, as a young student might 

have more time to spend on repairments than later in life where he or she is fully em-

ployed. What McCollough argues is that more time is available for those who are old 

enough to find themselves in retirement:  

“It is assumed that as the survey participant's age increases, the participant has more time availa-

ble. For instance, in general, those survey participants who are retired have more free time avail-

able.” (McCollough, 2010, p. 198) 

Linked to the discussion of spare time for potentially repairing broken products are the 

two factors family size and employment status. With increasing family size, consumers 

have less time to spend on repairing products or arranging a repairments via repairment 

services, suggesting a negative correlation between family size and likelihood to repair, 

as argued by McCollough (2010). However, he also found a significantly positive corre-

lation between the two, indicating that the larger the family of the individual, the higher 

the likelihood of the individual to choose to repair a broken product (McCollough, 2010).  

Regarding the level of employment, individuals who work more also have less time to 

spend on other matters by definition. In the UK household survey where respondents were 

grouped by the amounts of repairments they have done in the past, a negative correlation 

between level of employment and number of repairs are visible, as most of those who 

always attempt to repair were mostly employed in part time whereas those who were 

referred to as the ‘Non-Fixers’ and ‘Extreme Non-Fixers’ were either employed full time 

or self-employed, respectively (Lilley et al., 2013).  
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Further research comes to the general conclusion that the personal time constraint plays 

a crucial role when the consumer reaches the decision of whether to repair or to replace a 

broken product (Frick et al., 2021; McCollough, 2018). Consumers do not just perceive 

repairment as more costly, frustrating and inconvenient than replacement, but they also 

perceive it as more time consuming (Scott & Weaver, 2014). In fact, with the option of 

purchasing items online, replacing a product has become increasingly convenient and 

takes less time to complete than organizing or performing a repairment (Frick et al., 

2021).  

Therefore, compared to replacing a product, repairing a product is relatively more time 

consuming (McCollough, 2018). If the personal time constraint is defined by the hours 

spent on working, whether it would be working itself or commuting to work, then survey 

participants who indicated to have a high time constraint were also more likely to choose 

to replace a broken product instead of repairing it (McCollough, 2018).  

Despite the clear picture research provides about the relationship of available time and 

the propensity to repair, it is worth noting that general statements about the relation of 

spare time to propensity to repair are challenging as the time to spend on repairments 

differs between product groups and types of repairment. For example, assuming that the 

individual is not an expert in the field of appliance repairments, a self-employed repair-

ment of a household appliance performed by the individual might take longer than send-

ing the broken product to a repair service.  

However, with a certain degree of skill and spare parts available, some repairments might 

consume less time if performed at home than if brought to a professional, for example a 

flat tire on a vehicle or a fault in a piece of clothing. The list of examples is non-exhaustive 

and suggests that the time spent on repairment is highly individual and can depend on 

numerous other factors, such as personal skill, access to information or the individual’s 

willingness to perform creative tasks.  

Although the factors mentioned above are certainly individual, they tend to be more of a 

circumstantial nature. Yet there are more private motivations that drive the consumer to 
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choose repairing instead of replacing, in the form of psychological. The last part of this 

section therefore aims to shortly introduce these factors as they are useful to explain sus-

tainable consumption behaviour and the consumers’ propensity to repair, even though 

they are not subject to the ground analysis of this paper. 

The way consumers are attached to a product or how they feel about repairing it strongly 

influences their propensity to repair (Lefebvre et al., 2018; Rogers et al., 2021). Related 

to financial aspects and social setting, some consumers develop a certain level of discom-

fort and shame related to repairing a product as it could signal financial incapacities (Rog-

ers et al., 2021). Others feel accomplished and proud and develop a sense of joy when 

they manage to repair an item themselves:  

“Some consumers may receive a great deal of enjoyment from fixing or repairing malfunctioning 

products. For them, this is a type of hobby or form of relaxation.” (McCollough, 2010, p. 191)  

Especially when the personal attachment to a product is strong, the likelihood that the 

consumer chooses to repair the product in case it breaks down is significantly higher 

(Scott & Weaver, 2014). For the UK household appliance survey, in the group of respond-

ents who indicated that they would always attempt to repair a product when it breaks 

down, 73% stated that they are driven by a sense of personal satisfaction (Lilley et al., 

2013).  

The reason for this personal satisfaction from repairing could be the possibility to chal-

lenge and confirm personal skills and creativity (Lilley et al., 2013). This suggests that 

personal satisfaction from repairing a product mainly applies to cases where the repair-

ment is done by the individual, rather than having outsourced the repairment task to a 

professional repairment service. This urge to explore the limits of personal skill and cre-

ativity together with other psychological traits regarding repairment performed by the 

individuals themselves has been labelled as ‘use innovativeness’ by researchers (Lefebvre 

et al., 2018). Amongst others, it includes personal risk preferences, the curiosity for cre-

ativity, voluntary simplicity and the satisfaction of driving the potential for products to 

have multiple use cases (Lefebvre et al., 2018). Specifically, product innovativeness as 
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the consumers’ ability to find innovative use cases for a product was found to be one of 

the most significant factors to drive the consumers’ propensity to repair (Scott & Weaver, 

2014).   

 

3.3. The Replacement Model by John McCollough  

In this section we briefly summarize and explain the theoretical model developed by 

McCollough (2019) who sets the framework to our theoretical discussion and the foun-

dations to our empirical analysis in subsequent chapters.  

3.3.1. The Model Equation 

The replacement model developed in McCollough’s paper (2010) demonstrates that indi-

vidual consumers compare the discounted expected net benefits from repairing 

and/or maintaining a product to the discounted net benefits associated with replacing 

the product. According to McCollough, the option with the greatest discounted expected 

net benefit will be the option the individual consumer chooses. Equation 1 (4 in the Ref-

erence Paper) in the reference paper equates the two discounted net benefits.   

Equation 1: DNB or repairing and DNB of replacing   

The equation equates the Discounted Net Benefit (DNB) of Repairing to the DNB of Replacing 

(equation 4 in the reference paper). 

 

−(𝑤 ∗ 𝑡) + (𝑝 ∗ 𝑋) ∗ [
1 − (

1
(1 + 𝑖)𝑚)

𝑖
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𝑖
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DNB from Replacing 
 

 

The RHS is for the Discounted Net Benefit of Repairing: – (𝑤 ∗ 𝑡) are considered initial 

negative cost outlays to repair the broken product, where 𝑤 = consumer’s wage, 𝑡 = the 

time it takes to repair and maintain a product (McCollough, 2010). The second term 
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represents the discounted monetary benefit from using the product after repairing it: p = 

the probability that the repair or maintenance will be performed correctly, 𝑋 = the dollar 

value of the future benefits received from services by prolonging the life of the product, 

𝑚 = the number of periods with which the repaired product will continue to be of ser-

vice, and i is the consumer’s individual discount rate (McCollough, 2010).   

The LHS is for the Discounted Net Benefit of Replacing: where 𝑃 = the explicit price of 

the replacement good, 𝑇 = miscellaneous transaction costs, such as search and removal 

costs, 𝐸 = disutility realized by a consumer due to the negative environmental conse-

quences that result from his or her disposing of an old, but repairable product, 𝑌 = the 

dollar value of the future benefits received from services provided by the replacement 

product, 𝑛 = number of serviceable periods or uses from the replacement product 

(McCollough, 2010). 

3.3.2. The Model Factors  

We now devote some further consideration to each factor and its determinants basing on 

McCollough (2010) argumentation.   

The factors for repairment: 

𝒑: it depends on the experience of the handyman or service shop’s reputation that per-

forms the repairment. Indeed, the latter increases consumer’s perception that the repair-

ment will be performed successfully. On the other end the more difficult the degree of 

repair work type, the lower the probability of successful repair.   

𝑿: this one is hard to measure. If the household self-repairs the appliance for the fun of it 

or for gratification, then this term is going to increase on top of the implied strict benefit 

from further uses after product’s repairing.  

𝒘: this can either be the consumer’s wage in case of self-repairing or the handyman/tech-

nician’s wage that performs the repairing; in both cases wage is used as a proxy for the 

price of the repairment as well as a proxy for the opportunity cost of time. Indeed, the 

extent of per hour expensiveness of a repairing work can be indexed by the wage of 
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the technician, which in turn will depend also on supply and demand factors like the busi-

ness concertation (i.e., competition) within the appliances repairing industry. Repairing 

is a labor-intensive activity and therefore major part of its total cost is due to from the 

cost of labor, that generally is also the highest compared to other input costs. Later we 

will look into and discuss about the trend for wage over the years in our reference country, 

the UK.   

𝒕: the time to operate the repairment decreases the higher the technician's expertise and 

the lower the difficulty of the repairment type.   

 

The factors for replacement:  

𝑷:  a low price for replacing an appliance would negatively impact on the probability of 

repairing, that most likely would decrease. If the price for replacing is relatively compet-

itive with respect to the price for repairing, it is reasonable to think that the costs of pro-

duction for a household appliance are relatively low. Contributors to this outcome 

might be the fact that labor for manufacturing of those appliances is outsourced to the 

low-income countries (McCollough, 2010) as well as the fact that the automation of the 

production processes make them less labor dependent. We will look more into aggregate 

figures relating those factors for the UK market later in the analysis and their relative time 

trends.  

𝑬: hard to measure and subjective to the individual; the higher the disutility realized by a 

consumer due to the negative environmental consequences that result from his/ her dis-

posing of an old, but repairable product, the higher his/her probability to repair.  

𝑻: incidental transaction costs; “search costs involved with the purchase, set-up and in-

stallation charges for larger items, and any miscellaneous charges for removing the older 

product” (McCollough, 2010). 

𝒀: just like 𝑋, for repairing, this one is hard to measure. Among the sources of benefits of 

a new product there can be technological improvements that offer more functionality 
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services and benefits as well as improved product durability that may also be sponsored 

through forms of insurance like a minimum guarantee period. Design and fashion fea-

tures of new products can be relevant as well and when those are the main movers for the 

purchase of a new product, we can talk about “conspicuous consumption”.    

𝒏 > 𝒎: “the number of future uses received from a new product (i.e. m) might exceed 

that of the repaired product (i.e. n)” (McCollough, 2010).  

𝒊: individuals that have a high discount rate value current consumption much more than 

future consumption, and therefore they tend to discount future “monetary benefits” at a 

higher rate. On the contrary individuals with a relatively low discount rate tend to save 

the most to smooth consumption across their entire life as well as insurance for illness 

and debilitating accidents. Those individuals are also expected to be the ones that save 

the least out of disposable income. The discount rate can be regarded as an “intrinsic” 

feature (or constant) of each individual consumer, therefore, an individual with a high dis-

count rate will have lower values for the discounted net benefit of both repairing and 

replacing, compared to an individual with a lower individual discount rate, respectively, 

all else equal. Although there are many determinants of the individual discount rate and 

“no methodological gold standard for measuring discount functions” (McCollough, 

2010), a part of the literature has validated savings to be used as major determinant in 

explaining individual discount rates (for reference to that part of the literature, please see 

McCollough, 2010).  

The following table presents a summary of the effects of an increase in each of the fac-

tors (all else keep constant) onto the Discounted Net Benefit (DNB) of repairing and re-

placing, respectively.   
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Table 1: Factors’ Effect on the Discounted Net Benefit of repairing and replacing 

DNB of Repairing 

𝑤 - 

𝑡 - 

𝑝 + 

𝑋 + 

 𝑚 + 

DNB of Replacing 

𝑃 - 

𝑇 - 

𝐸 - 

𝑌 + 

  𝑛   + 

𝑖 + (for both repair and replace) 

 

 

Table 1 shows the effect on an increase in each of the factors (all else keep constant) onto 

the Discounted Net Benefit (DNB) of repairing and replacing, respectively. Of course, 

the effect of an increase of one factor onto one of the two DNBs has just the opposite sign 

for the other decision; e.g. if an increase in 𝑤 has a positive effect (+) on the DNB of 

Repairing, it will discourage or have negative impact (-) onto the decision to replace. 

3.3.3. Model Implications – static Dimension in the USA 

Looking at Equation 2 (5 in the Reference Paper) in a static dimension, McCollough 

makes the point that the intrinsic benefits (at the denominator), from replacing are likely 

to be greater than those from repairing (i.e. 𝑌 >  𝑝 ∗ 𝑋, for the reasons previously ex-

plained) and if it is assumed that  𝑚 =  𝑛 , the benefits from replacing will be larger than 

those from repairing for the average household.  When focusing on the costs (numerator), 

the average household would compare the cost for repairing i.e., (𝑤 ∗ 𝑡) to the costs of 

replacing i.e. (𝑃 + 𝑇 + 𝐸) and for the reasons previously illustrated, the total intrinsic 

cost i.e. (𝑃 + 𝑇) will be lower than the cost for repairing. Therefore, while the intrinsic 

cost for replacing is lower than that for repairing and vice-versa for the benefits, the DNB 

of replacing will be the highest and, in the aggregate, the greatest percentage of the 
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population, that is assumed to put more weight onto intrinsic values, will choose relacing 

over repairing.  

Equation 2: isolating the discount factor 

[
1 − (

1
(1 + 𝑖)𝑚)

𝑖
] =

((𝑃 + 𝑇 + 𝐸) + (𝑤 ∗ 𝑡))

((𝑝 ∗ 𝑋) − 𝑌)
 

 

Equation 2 has been obtained from rearranging Equation 1 under the simplified assump-

tion that 𝑛 = 𝑚, so to isolate the discount factor. 

3.3.4. Model Implications – dynamic Dimension in the USA 

Then McCollough discusses the model in a dynamic dimension to investigate whether the 

percentage of the population choosing repairing is likely to increase in the future based 

on the underlying trends for each of the factors in the model. Those trends refer to the 

USA over two or three decades before 2005, year of the used dataset. He finds that “the 

number of independent repair facilities (as well as repair technicians) has decreased dra-

matically over time, suggesting that consumers’ ties to trusted technicians have become 

loose or are going to be non-existent (McCollough, 2010). Because of that, one might 

conclude that consumers’ perceived probability of a successful repair has been decreasing 

over time. If this trend in closures continuous, the replacement option will become the 

only possible choice. “Wage rates for service technicians have risen dramatically over the 

past three decades” while prices for the repairing have grown up to three times the costs 

of new model appliances between the 1980s and the 1990s (McCollough, 2010). “In ad-

dition, disposable income for the average consumer has also increased” (McCollough, 

2010). As far as the time (𝑡) employed in a repairing work is concerned, he argues 

that “[…] the more experience one has at repairing or maintaining a product, the less time 

it takes to achieve the repair. However, at some point efficiencies achieved with respect 

to this learning curve will flatten out” (McCollough, 2010). Therefore, in the long term 

the time to repair can be considered constant.  On the replacement side of Equation 1 in-

stead, “the cost of many consumer goods (𝑃) will continue to decline due to increased 
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productivity, innovations, global outsourcing of manufacturing, and the lowering of trade 

barriers” (McCollough, 2010). The transaction/research costs can be considered a minor 

component of the overall replacing price and often a complementary serving to it for large 

appliances, McCollough includes those in the model (𝑇)  without further discussion. The 

trend for environmental awareness (𝐸) in the USA is left undiscussed too (maybe for the 

same reasons as for 𝑇, i.e. considered as least material factor in the decision to repair or 

replace). Environmental awareness is also hard to measure rigorously through na-

tional statistics and McCollough does not even go deeper in “Policy Discussion” section.  

Equation 3 summarizes the trends of the repair/replace factors for the USA according to 

McCollough’s analysis. The sign “<<” is implied by the future continuation of those 

trends towards the directions indicated by the arrows. Therefore, in the long run the DNB 

of repairing is so low compared to the DNB of replacing, that the aggregate replacing 

remains the only viable and economical option. The practice of repairing is going to be 

completely lost.  

Equation 3: long-term outcome 

[
 
 
 
 

−(𝑤 ∗ 𝑡) + (𝑝 ∗ 𝑋) ∗ [
1 − (

1
(1 + 𝑖)𝑚)

𝑖
]

]
 
 
 
 

≪

[
 
 
 
 

−(𝑃 + 𝑇 + 𝐸) + 𝑌 ∗ [
1 − (

1
(1 + 𝑖)𝑛)

𝑖
]

]
 
 
 
 

  

  
   ↓ [−(↑ ∗ ↔) + ( ↓   ↔) ∗ [                         ]] ≪ [−(↓  +    +  )  + ↑  ∗ [                            ]] ↑              

         
DNB from Repairing DNB from Replacing 

 

Equation 3 summarizes the long-term outcome due to current trends of the repair/replace 

factors for the USA according to McCollough’s analysis. The sign “<<” is implied by the 

future continuation of those trends for each component towards the directions indicated 

by the arrows. Where there is a blank space, it means that those factors been neglected in 

McCollough’s analysis since presumably assumed of minor materiality in the decision to 

repair or replace a household appliance.  
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In a second stage, McCollough modifies his first model to include “the option to replace 

the repaired product once the repaired product fails again” (p.194)  and how “this in-

creases the attractiveness of, or the discounted expected net future benefits, from repair-

ing a product when there is an option to replace the repaired product at the end of its 

useful life” (McCollough, 2010,p.194).   

3.3.5. The Role of the Individual Discount Rate (IDR)  

In his analysis McCollough has his focus onto the role of the individual discount rate in 

the decision to repair versus replace a household appliance.  

Looking at numerator of the RHS in Equation 2, McCollough argues that “if the differ-

ential between the price to replace (𝑃 + 𝑇 + 𝐸) minus the price to repair (𝑤 ∗ 𝑡) de-

creases, then a consumer must have a lower discount rate for the repair option to remain 

attractive.”(p.193). On the other hand, if the differential increases, then some more indi-

viduals, among those having higher discount rate than those repairing in the first place, 

will choose the option to the repair too. With respect to the denominator, he argues: “if 

the benefits provided by a newer, replacement product exceeds the benefits received by 

repairing an older product (i.e., 𝑌 > 𝑝 ∗ 𝑋 ), then only those individuals that have a lower 

discount rate will choose to repair” (McCollough, 2010,p.194). Altogether this paves the 

way to the hypothesis that: “for populations with similar income levels and facing similar 

repair prices and replacement products, only those consumers with lower discount rates 

are more likely to repair than replace an existing product” (McCollough, 2010,p.194). 

When he brings this hypothesis to a USA dataset, he finds that the IDR (proxied by level 

of savings) is significant at ten percent level in the decision to repair when performing a 

Wald test and the increase for probability of repairing at different levels of IDRs across 

households, all other controls equal, is of just few percentage points on average but still 

significant.  

 

In the end, he suggests that  
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“This analysis can be extrapolated to the macro level with similar economies of compara-

ble GDP per capita and price levels; the economy with a higher societal discount rate might be 

characterized as more of a throw-away society than those with lower societal discount rates” 

(McCollough, 2010,p.194).  

By higher societal discount rate, given the approach McCollough choice for proxy, it can 

be intended the level of aggregate savings (as percentage of GDP) across the different 

countries. 

 

 

4.  FRAMING OUR RESEARCH 

This chapter acts as a bridge between theory and methodology by concluding on the the-

ory provided by existing research, developing the scope of our research in order to high-

light on the delimitations that distinguishes our research from the research discussed in 

the theory section, and by defining propositions which will be subject to our analysis later 

on.  

 

4.1. Research Scope 

After introducing the concept of the Circular Economy as the frame around our research 

and connecting the concept to individual consumption patterns by discussing character-

istics of a throwaway society, the theory section presents different types of product obso-

lescence before outlining the most prominent factors that influence the decision to repair 

studied by researchers as well as discussing McCollough’s replacement model.  

The first part of the theory section covering the Circular Economy, the throwaway society 

and types of obsolescence aims to gradually steer the reader towards our main focal point 

of research: the driving factors of repairment patterns.  
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In order to investigate those repairment pattern and their drivers we have decided to set-

up our analysis on the bases of McCollough’s theoretical replacement model (2010), 

which provides a clear framework of the major factors involved in the decision to re-

pair/replace and their dynamics. 

What this Paper takes from McCollough’s Paper 

We chose to replicate McCollough empirical analysis but for another country:  The United 

Kingdom. Therefore, we set-up a binary model, with the likelihood to repair as dependent 

dummy variable and with regressors the relative price of repairment to replacement, the 

level of education, family size, income, savings rate and age. We are mainly interested to 

test if the sign of each the factors is in line or not with the theoretical predictions and our 

expectations stated in the hypotheses section.  

Like in McCollough’s model, we also focus on a particular category of products: house-

hold gas/electrical appliances, large and small. Theoretical models reflecting the way 

other product categories/durable goods are consumed could be easily developed from mi-

nor changes to McCollough’s model. 

How this Paper departs from McCollough’s Paper 

There are two major differences in the set-up of our analysis:  

1) We have added a temporal dimension by analysing the households’ decision to re-

pair/replace over time, 18 years (2001-2018). McCollough, indeed limits himself to a 

cross-sectional analysis, leaving the long-term prediction about a decline in repairment 

pattern to a discussion within his theoretical model but without bringing it to the data. 

2) Unlike in McCollough’s model, our focus will not be onto household's individual dis-

count rate (IDR) but rather onto drivers of potential patterns in households’ behaviour 

among the model’s factors as well as among relevant macroeconomic trends that could 

explain   the patterns of the repairment over time.  
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Point (1) allows us to test if McCollough’s long-term model prediction about the decrease 

in the rate of households choosing repairing over replacing is met by the UK microdata. 

On the other hand, Point (2) is the result of a set of circumstances. McCollough aims at 

exploring the role of the IDR for the household's repair vs replace decision at the mi-

crolevel as well as the extent to which the aggregate factor can explain the wastefulness 

of a society/country at the macrolevel. McCollough proxies the IDR by using household’s 

savings. In our analysis, due to the nature of our Survey data, the variable has not been 

reliable enough to draw robust conclusions about the role of IDR in the UK scenario 

unfortunately. Furthermore, we are more interested in focusing on the pattern of behav-

iour over time and the underlying drivers as well as discussing the policy implications for 

the relevant country context in the framework of sustainability and the Circular Economy.  

Indeed, in the end, we concentrate our research solely on households in the United King-

dom but still with a cross-countries comparative approach. By focusing on one country 

only, we allow ourselves to provide background information on the UK and combine it 

with our own data analysis to help us understand British repairment patterns and their 

influencing factors.  

To summarize the scope of our research, we will analyse the effect of relative price of 

repairment/replacement, education, household size, income, savings rate and age on the 

repairment behaviour of households in the UK for the product categories gas and electri-

cal appliances. We will look at household behaviour over a time span of 18 years and test 

if an expected negative trend for the repair rate is there. We will finally explore drivers 

of such trend within the data and at the macro level. The clarification of the scope of our 

research leads us to the following definition of our research question:  

In the context of circular economy, what are the driving factors and trends for repairment 

dynamics with regard to household appliances in the UK and what do they imply for 

policy debates on economic sustainability? 
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4.2. Hypotheses 

The following seven hypotheses aim to answer the research question and are built around 

the expectations developed from theories of research discussed in the theory section. We 

also report the empirical findings of McCollough and others. Each hypothesis presents an 

expected effect of a variable on the likelihood to repair a malfunctioning product. In the 

analysis of our findings in chapter 8.1., we will refer back to these hypotheses.  

Hypothesis 1: The variable savings rate has a positive effect on the likelihood to repair.  

Reasoning: Saving rate is used as a proxy for individual discount rate which according to 

McCollough is inversely related to the likelihood to repair. The lower the individual dis-

count rate5, the higher the saving rate; therefore, we shall expect a positive coefficient for 

the latter. McCollough (2010) finds a positive relationship of household savings rate and 

likelihood to repair to be significant after Wald-test.  

Hypothesis 2: The variable income has a negative effect on the likelihood to repair.  

Reasoning: We expect households with higher after-tax (or disposable) incomes to have 

a lower likelihood to repair since the higher the income earned from one hour of income-

earning activity (e.g. work), the lower the time opportunity cost of repairing 

(McCollough, 2010). While studies have found repairment patterns to be decreasing with 

increasing income (Lefebvre et al., 2018; Scott & Weaver, 2014) , McCollough obtains a 

significantly positive coefficient very close to zero. 

Hypothesis 3: The variable price ratio of the price of repairment relative to replacement 

has a negative effect on the likelihood to repair.  

Reasoning: 𝑃𝑟𝑖𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 =  
𝑐𝑜𝑠𝑡 𝑜𝑓 𝑟𝑒𝑝𝑎𝑖𝑟

𝑐𝑜𝑠𝑡 𝑜𝑓 𝑟𝑒𝑝𝑙𝑎𝑐𝑒
 suggests that the lower the ratio - i.e., the 

higher the cost for replacing compared to the cost for repairing - the higher the incen-

tive to repair. Therefore, we can expect the coefficient for price ratio to be 

 
5 As individuals value the future more with a decreasing personal discount rate, savings can act as proxy 

such that individuals with a higher savings rate care more about future consumption and therefore see a 

greater utility in increasing product lifespans by repairing them (McCollough, 2010). 
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negative. Studies of McCollough (2010) and several other researchers have found empir-

ical results supporting this hypothesis.  

Hypothesis 4: The variable education has a positive effect on the likelihood to repair.  

Reasoning: We expect a higher likelihood to repair with increasing level of education as 

education potentially brings higher awareness for environmental topics as well as more 

skill and knowledge (McCollough, 2010). McCollough (2010) finds it to be positive but 

not significant6. 

Hypothesis 5: The variable age has a positive effect on the likelihood to repair.  

Reasoning: It is reasonable to think that older people (e.g., pensioners and parents whose 

children are adults) have more time available to spend on repairing rather than the 

younger (McCollough,2010). As well as we could view the propensity to repair as a gen-

erational feature of the elder, who have lived their youth soon after war times and scarcity 

of resources. McCollough (2010) finds a significantly positive effect. 

For the variable family size, we have varying expectations as conflicting theories exist.  

Hypothesis 6a: The variable family size has a negative effect on the likelihood repair.  

Reasoning: The larger the household size (i.e., the number of members) the more likely 

it is that the HRP will have less time available to spend on repairing a household appli-

ance but taking care of family, housekeeping, and work (McCollough,2010).  

Hypothesis 6 b: The variable family size has a positive effect on the likelihood repair. 

Reasoning: Having more household members can imply a higher availability of 

knowledge and skill and therefore more chances to a successful DIY-repair of the appli-

ance. According to this line of reasoning, the coefficient shall be positive. McCollough 

(2010) obtains a significantly positive coefficient. 

Hypothesis 7: The variable time trend has a negative effect on the likelihood to repair.  

 
6 That can probably be due to the fact the education is highly correlated with income. 
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Reasoning: We expect that in the recent 18-year period of analysis, repairment rate versus 

replacement has declined. Indeed, McCollough’s long-term predictive analysis is that the 

trend will be negative (2010). This is to the fact that factors composing the DNB of re-

pairing and DNB of replacing have been moving in the direction that cause the former to 

be much smaller than the latter. Among the different causes7 of trend, the fact that while 

production of appliances occurs in countries where cost of labour is low, repairment oc-

curs domestically, at higher labour cost. Also, Bayramoglu et al. (2017) have obtained 

findings in line with this argument. 

 

 

5. METHODOLOGY 

5.1 Scientific Anchoring 

This first section of the methodology chapter is a deviation from the topics of the Circular 

Economy and repairment patterns as it briefly evaluates our point of view and assump-

tions regarding the development of knowledge. Anchoring our ideas and approach in a 

scientific setting, the following philosophy of science and the theoretical method devel-

opment shape the design and implementation of our research. 

5.1.1. Philosophy of Science 

To begin with the discussion of how we developed our research method, we want to frame 

our philosophy of science by reflecting on the assumptions we have about knowledge and 

how we seek to build it from research. Saunders et al. (Research methods for business 

students, 2019) group these assumptions and paradigms about the development of 

knowledge in the field of management research into five management research philoso-

phies: interpretivism, postmodernism, positivism, critical realism and pragmatism 

 
7 For a detailed discussion, please see Section 3.4. Model implications – Dynamic Dimension in the USA. 
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(Saunders et al., 2019, p. 144). These philosophies are mostly applied to business and 

management research, but we will use the key takeaways from these concepts as guidance 

to frame our own beliefs about the development of knowledge for our research in the 

macroeconomic context.  

As we see reality as external, independent and often tricky to observe, we identify our 

research within the philosophy of critical realism. As critical realists we do not only ob-

serve the sensations around us as the direct realists would do, but we also take a step 

further and reflect on what could have caused these sensations (Saunders et al., 2019). 

 Specifically applied to our research, we do not only want to observe the trend of repair-

ment over time but also understand the possible reasons behind the observed dynamics. 

Additionally, we seek to incorporate our research about repairment dynamics of house-

holds into the big picture of the Circular Economy, which, according to Saunders et al. 

(2019), links our research approach to critical realism as we aim to analyse a small part 

of reality in order to understand bigger parts of the world around us (Saunders et al., 

2019).  

Like critical realists, we are aware that there is bias by different views and cultural expe-

riences when attempting to detect reality, which we try to minimize by being as objective 

as possible (Saunders et al., 2019). We share the believe of critical realists that knowledge 

comes from historic analysis, meaning that our level of knowledge is shaped by past ex-

periences (Saunders et al., 2019). However, we are also aware of limitations of purely 

statistical analyses of historic data, as they can fail to account for socio-cultural factors 

which yet play an important role in understanding reality (Saunders et al., 2019). 

5.1.2. Theoretical Method Development 

Saunders et al. (2019) differentiate between three approaches of theory development: de-

duction, induction and abduction. Inductive research collects and analyses data before 

framing a theory around the observed phenomena, whereas deduction tests the knowledge 

gained from theory that is often developed by researching existing literature (Saunders et 

al., 2019). The abductive research approach comprises an agile research loop and starts 
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by analysing data to identify patterns which might change existing theories that are then 

tested again by a new data collection (Saunders et al., 2019).  

Our research is mainly but not solely shaped by the characteristics of the deductive ap-

proach as defined by Saunders et al. (2019). Broadly stated, we gather insights from ex-

isting literature about repairment patterns and their driving factors before we do our own 

analysis using data and historical analysis in order to see and explain variations to the 

theory. However, when we take a more detailed look at our research, it shows some ele-

ments of the abductive research approach as we do not purely go from theory to data but 

also discuss theory in between and along the way where the data varies from expectations 

formed by the theory part (Saunders et al., 2019).  

As the abductive approach is often characterized by quantitative analysis of historical 

data, it goes in line with our research philosophy as critical realists (Saunders et al., 2019). 

Using this combination of the deductive and abductive approach allows us to set certain 

hypotheses that are based on existing research, to test them in our data analysis and to 

critically question existing theories without strictly declaring them as true or false.  

Specifically, existing literature provides us with knowledge about repairment patterns and 

factors that influence the decision to repair of consumers in a specific way which serves 

as a base for what we expect to see in our data. If then for example our analyses show 

different patterns in repairment dynamics or unexpected significances and coefficients of 

certain variables, the abductive approach provides us with the freedom to not directly 

accept or reject existing theories but rather to carefully modify expectations and evaluate 

to what extend existing theories need to be adapted. This way we can adapt formulated 

hypotheses and reflect on our approach during our analysis procedure in an agile manner.  
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5.2. Data  

5.2.1. Data Source 

We have used Survey data which is collected by the UK Office for National Statis-

tics (ONS) and accessible upon registration via the UK Data Service website. Unlike Eu-

rostat that grants use of microdata to scholars only, ONS allows access also to students 

but of the anonymized version, upon declaration of non-commercial use and statement of 

purpose. The Living Costs and Food Survey (LCF) collects information on spending pat-

terns and the cost of living that reflect household budgets across the UK. The LCF began 

in January 2008 as module of the Integrated Household Survey (IHS) and has replaced 

the Expenditure and Food Survey (EFS).  

LCF/EFS contain different many datasets. In our analysis we have used two of them: 

“dvhh”, which contains variables relating to the household’s characteristics and expendi-

ture by category as well as the plain answers to the survey questions and “rawper”, which 

contains the raw data for each member of the household.  

Our final dataset is the result of the merge of “dvhh” and “rawper_year_i” across all the 

years i and can be classified as an unbalanced repeated cross-section8. Indeed, the latter 

differs from a balanced panel data since households9 selected to participate in the survey 

change from year to year and the response rate (i.e., the percentage of households from 

the selected pool that agree to take part in the survey) also varies. In the financial 

year (f.y.) 2001/2002 it has been registered the highest response rate of 62%while 

 
8 “Repeated cross-sectional data are created where a survey is administered to a new sample of interviewees 

at successive time points. For an annual survey, this means that respondents in one year will be different 

people to those in a prior year. Such data can either be analyzed cross-sectionally, by looking at one survey 

year, or combined for analysis over time” ("UK Data Service", 2015). We will analyze the data both ways. 
9 Definition of Household 

“A household comprises of one person living alone or a group of people (not necessarily related living at 

the same address):  

• share cooking facilities, and  

• share a living room or sitting room or dining area. 

Resident domestic servants are included. The members of a household are not necessarily related by blood 

or marriage. As the survey covers only private households, people living in hostels, hotels, boarding houses, 

or institutions are excluded. Households are not excluded if some or all members are not British subjects.”  

Source:(Bulman et al., 2017). 
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in f.y. 2018/2019 had the lowest with 43% (Kidd,2020). In the years in between the per-

centage has either remained constant or decreased. The total number of households inter-

viewed over calendar years from 2001 to 2018 is 106,742.   

5.2.2. Time Horizon 

In our analysis we have considered a time span of 18 years, from January 2001 to De-

cember 2018. 

The EFS was first started in April 2001 as the result of the combination of the Family 

Expenditure Survey (FES) and National Food Survey (NFS), providing information on 

household expenditure patterns and food consumption, respectively ("Living Costs and 

Food Survey", 2011). The reason for our time frame is merely due to the fact that going 

back before year 2001 would have required a data collection across the FES and NFS to 

reconcile data into a unique file. Furthermore, some expenditure consumption categories 

have been measured for the first time only with the EFS while some other variables have 

been revised in the scale of values they could assume. When we started out research (Feb-

ruary 2021), data were available until the first quarter of 2019, which we have dropped 

since highly unbalanced with respect to the previous full years.  

5.2.3. Weights 

Weights are used to reduce the effect of survey selection bias10 and non-response 

bias with the goal to reflect the real population distribution. “A weighting variable as-

signs a value to each case in the dataset to indicate how much they should be represented 

in the analysis”(Buckley & King-Hele, 2014,p.3). Furthermore: 

“The weights are produced in two stages. First, the data are weighted to compensate for non-

response (sample-based weighting). Second, the sample distribution is weighted so that it matches 

 
10 The design of surveys of large-scale implies that not all units (i.e. households) in the population have an 

equal chance to be selected to take part. “When selection probabilities are unequal, the individuals or house-

holds with higher probabilities of being selected become over-represented within the sample. Unless we 

adjust the data to account for the unequal selection probabilities, the sample will not reflect the population 

and the estimates of the population characteristics will be biased.” (Buckley & King-Hele, 2014,p.3). 
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the population distribution in terms of region, age group and sex (population-based 

weighting)”(Bulman et al., 2017,p.62).  

Population-based weighting relies on census data. Since survey data are collected quar-

terly also the weighting is carried out separately for each quarter. “The main reason is that 

sample sizes vary slightly from quarter to quarter. Quarterly weighting counteracts any 

potential bias from the uneven spread of interviews through the year” (Bulman et al., 

2017,p.56). In the datasets both quarterly and annual weights are provided. Since we use 

expenditure amounts and income in annual terms, we will use annual weights and there-

fore all the summary statistics and regression results account for weighting. Data infor-

mation about primary sampling units (PSUs) and clustering is not provided, to ensure 

anonymization of the data. One can apply for access and use un-anonymized data only as 

an Accredited Researcher. Standard errors obtained from the anonymized differ from 

those calculated using the full method but are not incorrect as such. The extent to which 

there is variation between the simple and full method (Bulman et al., 2017, p.65, Table 

17) is not dramatic. PSUs and clustering, however, are not needed to get unbiased esti-

mates, only the sampling weights are required here. 

5.2.4. Data Cleaning  

For privacy concerns, household members’ age above 80 years has been censored and 

flattened to 80 while the top-4-percentile of the households’ income for each year has 

been also anonymized. Age and income are variables of interest and we wanted to test 

their effect on the repair/replace decision. While for age the anonymization is such that 

we miss variability above 80 years, income anonymization was done by rounding and 

slight adjustments that prevent the possibility that very high-income individuals or house-

holds can be identified by their income (in combination with other variables).  Therefore, 

we drop the censored values for age while we keep them for income in order to prevent 

bias towards the income distribution across the population. Comparing the summary sta-

tistics for income with the un-anonymized figures from the UK ONS, we can observe 

reasonable low discrepancies indeed. For example, the median household disposable 
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income was £29,600 in the financial year ending 2019 (O'Neill,2020), while we obtain 

£30,754. After cleaning the data, we are left with 98,637 observations.  

To briefly mention our chosen tool for the data analysis before we move on to the discus-

sion of the variables, the software we used for the regression analysis is STATA. Specif-

ically for survey data it provides the package “svy” which through the specification 

“[pweight=weighta]” applies the annual weights in the regression. The package automat-

ically applies heteroskedasticity robust standard errors (“Stata Survey Reference Man-

ual”, 2007). 

 

5.3. Variables 

5.3.1. The dependent Variable: a Dummy for Repair 

Household expenditure categories and their respective amounts are reported in the dataset 

“dvhh” and are grouped according to the COICOP11 classification. Within “gas and elec-

trical appliances” they report the weekly sterling-amount of expenditure for each pur-

chase of a brand-new household’s appliance. It ranges from small appliances like Micro-

wave ovens to larger ones like refrigerators12.  

They then report the weekly amount of expenditure for repairing and/or maintaining cur-

rent appliances in three categories: “Electrical appliance repairs” (41.99%), “Gas appli-

ance Repairs” (37.53%) and “Spare parts: gas and electrical appliances” (20.48%).  

 
11 Acronym for Classification of Individual Consumption by Purpose. 
 

12 The full list of appliances: Refrigerators, freezers and fridge-freezer, Clothes washing machines and 

clothes drying machines, Dishwashing Machine, Heaters, air conditions, shower unit, Sewing and knitting 

machines, Fire extinguisher, water softener, safes, Small electric household appliances, excluding hairdry-

ers, Microwave ovens, Vacuum cleaners and steam cleaners, Gas cookers Electric cookers, combined gas 

/ electric cookers. 
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While the first two categories are straightforward, the third requires the assumption (As-

sumption 1) that those purchased spare parts will be used for repairing a malfunction-

ing/broken appliance and not for example as for inventory.   

Within each of the three categories, the type of repairment made and to which type of 

appliance it was done is not specified. If it was specified, it would be possible to compute 

the percentage of repairing/replacement for each specific appliance category (e.g., fridges 

etc.) as well as having appliance-specific prices for repairing and replacement respec-

tively, respectively. Those, if fed into our regression, would have probably returned a 

more accurate variable for price ratio. The expenditure amounts in the original dataset 

were reported on a weekly basis13.   

For each household we create two macro-variables: expenditure on repairing versus ex-

penditure on purchasing gas/electrical household appliances. The two macro-variables 

are obtained by aggregation of the three expenditure categories for repairing versus the 

total expenditure in brand-new appliances for replacing. The two macro-variables might 

have great variability since it is possible that some households have purchased more than 

one brand-new appliance. Some have repaired (or purchased) only one in that year while 

others did not purchase nor repair any. Then the two aggregate variables have been annu-

alized (= weekly GPB amount   x   52 weeks in one year) in order to obtain the annual 

expenditure amounts in electrical/gas appliances for each household.   

At this point, we can classify the households into four categories:  

1) having positive expenditure amounts in both aggregate macro-variables for repair-

ing/purchasing, i.e. they might have chosen to repair at last one appliance while replace 

at least one other.  

 
13 It is likely indeed that the producers of the Survey have amortized the expenditure for a household appli-

ance occurred at one time of the year across the 52 weeks a year is composed of.  
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2) having zero expenditure amounts in both macro-variables, i.e. those households that 

have nor purchased nor repaired a household appliance in the specific year that they par-

ticipated to the Survey. 

3) having positive expenditure amounts in the repairing macro-variable and zero ex-

penditure in the purchasing. 

 4) having positive expenditure amounts in the purchasing macro-variable and zero ex-

penditure in the purchasing.   

The aim of our analysis is to focus on the repairment vs replacement decision of an ap-

pliance and the household characteristics that correlate to repairing. Therefore, we build 

a binary regression model, with dependent dummy variable repair being equal to 1. 

In other words, we want to focus on the behavior of those households whose preference 

for repairing vs replacing is clear and definite. Therefore, we only consider category 3 

and 4. To all the households in category 3, we assign the dummy for repair = 1 while to 

those in category 4, the dummy for repair = 0 (i.e., replace). 

We can consider “purchase” of a brand-new appliance as equivalent to “replace” of an 

actual one only under a strong assumption (Assumption 2) that the household in cate-

gory 4 purchases a new appliance to replace an existing one that broke or that is so ex-

tremely outmoded that the appliance is missing functionalities that are common to the 

current average appliance in the market. Therefore, under this assumption we rule out the 

possibility that some newly formed households were buying an appliance for the first-

time (e.g., moving from the parental house into a private flat or getting married) or simply 

they are buying an ultimate-technological appliance whose functionalities were not avail-

able before in the market or could not have been performed by other appliances. In sup-

port of this assumption, there is evidence that in the UK “most major appliances are re-

placement purchases, most prominent in ovens, refrigeration and washing machine appli-

ances which usually operate on a 70%:30% replacement market versus planned buy, 
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respectively”14 (Consumer Appliances in the United Kingdom, 2021).  Also, Assumption 

2 becomes of minor importance when applied across all the years with the aim of focus-

ing onto the time trend.  

Households in category 1, those who have both repaired and replaced, represent only 

1.46% of the population that has expenditure in either repair or replace OR on both 

(i.e., categories no. 3+4+1= 9,268 obs.) and therefore we could discard those without 

worrying too much about biasing the population sample with respect to the other features 

of the households. Within the final sample of aggregate repair or replace used in regres-

sion analysis (about 9,134 obs.), 11.08% of the household choose to repair while 

88.92% replace. 

5.3.2. The independent Variables 

Within UK LCF/EFS all the GPB15-denominated variables, including expenditure cate-

gories, disposable income, savings amount etc. are reported on a weekly basis. There-

fore, all those explanatory variables have been annualized (= weekly GPB- expenditure 

amount   x   52 weeks per year). For each of the variables we are going to discuss the 

expectation of their effect into the regression, their construction and the limitations of the 

latter. 

In the following sections for each of the variables used, we report the mean of the medi-

ans, mean of the means of the values and mean of the standard deviations for each single 

year. We have favored medians over means since they are more robust to extreme values 

in the sample and estimates resulted to be closer to the ONS statistics. Benchmarking our 

estimates with ONS and macro data is one of the methods used to evaluate the soundness 

of our variables for use in the regression analysis. 

 

 

 
14 As this quote comes from a website, we unfortunately cannot provide a page number 
15 Great British Pound 
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Income 

McCollough’s paper uses household’s after-tax earned disposable income to measure the 

opportunity cost of time spent on repairing. Indeed, we could expect that if the house-

hold income from e.g. one hour of work or other income-earning activities is large 

enough to repay for the cost of replacing a household appliance, then the household 

would spend that time working rather than repairing the appliance themselves or engaging 

into the generally time-consuming process of looking for a professional who can fix it or 

call the guaranty service, arrange the appliance pick-up etc.  

Therefore, we could expect that the coefficient for income is negative. In our analysis, we 

have used after-tax disposable income and this implies that be-yond earned income, it 

also accounts for rents and donations. Therefore our variable is looser as control for op-

portunity cost of time, although our underlying assumption is that the great majority of 

disposable income is founded out of wages for most of the households. 

The mean of the medians over the 18 years is £28,322.36; the mean of the means is 

£32,324.77. The mean of the std.dev. equals £21,090.79.   

 

Saving rate 

Saving rate in McCollough’s paper is the most relevant empirical variable since it works 

as a proxy for the Individual Discount Rate, whose role in the repair/replace decision is 

at the heart of his analysis. As previously discussed in the model section, individuals with 

a relatively low IDR are more likely to repair and, those individuals are generally identi-

fied with those having a relatively high saving rate out of disposable income. A variable 

for saving rate is used indeed for regression analysis and the sign of its effect onto the 

dependent variable for repair is expected to be positive.   

The dataset “dvhh” provides a variable for the household’s weekly sav-

ings “ck5111t”. The variable is not good for use since about 86% of the observa-

tions in sample of the main regression are zeros. For this variable, a zero was entered also 
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for non-responses and therefore it is impossible to distinguish between the situation in 

which the household had saved nothing and the one in which it did not respond to the 

survey question. According to studies in the period between 2002 to 2014 an average of 

20% the UK households had zero savings (Papworth, 2014) and this suggests a great ma-

jority of the zero entries are due to non-responses. This hypothesis has been confirmed by 

the staff of the ONS upon enquiry:   

“[…] variable ck5111t is the variable used for savings in the Living Costs and Food Survey da-

tasets. This variable is derived from entries into respondents’ diaries where they consciously rec-

ord savings; or alternatively from the questionnaire if they pay money into a savings account as a 

regular direct debit or standing order. It is possible, of course, that respondents do not consider 

this movement of money to be expenditure and so do not record it in either the diary or inter-

view.” (Bloomfield P., personal communication, March 26, 2021). 

Therefore, we had tried another approach to come up with an estimate of savings. The 

way the actual variable used in the main regression has been obtained, is the following: 

saving rate = 100 x (disposable income – total expenditure)/ disposable income. In order 

to  compute saving rate according through this equation, for disposable income it has 

been used the same variable Income, while for total expenditure, we have used an ad-hoc 

variable in the dataset that aggregates the 12 COICOP consumption general catego-

ries (e.g., Food and non-alcoholic beverages, Miscellaneous etc.). The variable obtained 

is not very accurate. Limitations of this approach have been illustrated upon enquiry by 

the staff of the ONS but without proposing a feasible alternative. (Bloomfield P., personal 

communication, March 26, 2021).  

Considering all the observations (106,742) for the HRPs within the entire dataset, the me-

dian for saving rate is 13.02 percent points which seems plausible and not too far from 

the historical mean of about 9% over the last twenty years ("United Kingdom Household 

Saving Ratio",n.d.) , but the mean goes down to –127.13 percentage points, which means 

that a very significant number of households would dissave or even borrow to finance 

their consumption. When we look at the subsample used for the main model, 
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figures change substantially to a mean = 1.32 percentage points and a median = 105.80 

percentage points with a std.dev. = 11,880.28 percentage points. 

 The mean of the medians over the 18 years is 3.42% and it seems to be the most reason-

able statistics (i.e., one digit) but still far from the mean saving rate of about 9%. The 

mean of the means is 83.77 percentage points and the mean of the std.dev equals 2,978.41 

percentage points, which altogether suggest that our estimation procedure is faulty. How-

ever, we still include saving rate for consistency with respect to the theoretical model and 

to see if the direction of the sign will still reflect the theoretical prediction. 

 

Price Ratio 

According to the theoretical model, the higher the difference between the price for replac-

ing and the price for repairing, the former being much larger than the latter, the higher the 

incentive for households to repair (McCollough, 2010). The variable price ratio being 

equal to the cost of repair/cost of replace16 suggests that the lower the ratio ( i.e., the 

higher the cost for replacing compared to the cost for repairing) the higher the incen-

tive to repair. Therefore, we can expect the coefficient for price ratio to be negative.  

The way the price ratio has been built in practice resembles the one used by McCollough 

and consists of the following: for those households that have repaired an appliance(s) the 

numerator coincides with the price paid for repair while the denominator is obtained as 

the average of the prices paid by the households that have replaced an appliance(s) within 

the same year. For example, in year 2009 the average cost to repair an appliance was £ 

1,166.30, while the average cost to replace an appliance was £1,656.94. 

Therefore, if in 2009 a household repaired an appliance(s), the price ratio would be the 

actual cost to repair they have paid divided by the average price to replace, i.e., £1,656.94. 

On the contrary for a household that decided to replace an appliance(s), then the price 

 
5 The cost of repair and replace include delivery and installation of the appliances when applicable (i.e., 

when it is not a DIY work), according to COICOP standards.  

Source: ("OECD MEETING OF NATIONAL ACCOUNTS EXPERTS", 1998). 
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ratio would be the average cost of repair, i.e., £ 1,166.30, divided by the actual paid cost 

to replace.  

The mean of the medians for the price to repair across the 18 years is £ 894.60; the 

mean of the means equals £ 1,435.16 with a std.dev. = £1,632.56. The mean of the medi-

ans for the price to replace is £ 602.79; the mean of the means equals to £ 1,997.16 with 

a std.dev .= £4,679.45.  

The magnitude of the standard deviations in both repair and replace gives the extent 

of the wide range of appliances and their respective prices. Indeed, the minimum ex-

penditure for repair across the entire dataset is £7.8 while the maximum is £17,134 and 

they both come from the category “Gas appliance repairs” that along with “Electrical ap-

pliance repairs” and “Spare parts: gas and electrical appliances” participates in the macro-

variable for expenditure on repairs.  

For replace, the minimum expenditure across the entire dataset is £ 0.5217 and it has to do 

with “Clothes washing machines and clothes drying machines” subcategory for replace, 

the maximum is £ 105,352 from “Heaters, air conditioners, shower units”. It must be 

noted the reported expenditure amounts have been annualized. While annualizing is a 

simple scaling operation and so does not have an impact on the effect of the price ratio 

within regression analysis, it is revealing that low expenditure value for replacing, like 

the minimum might not be realistic and potentially due to typos from those transfer-

ring the data from the Survey to the dataset or even misunderstandings of the question 

from the household's member filling the Survey. ONS’s staff have indeed confirmed that 

these kinds of mistakes might occur (Bloomfield P., personal communication, March 26, 

2021). With respect to the maximums and large similar values, we can think of major 

house renovations, with repair/maintenance or replacement of more than one appliance 

and labor-intense delivery/installation works. 

 
17 Divided by 52 (i.e., the number of weeks in a year), it returns the amount reported in the original da-

taset: £ 0.01 (weekly expenditure) . 
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The mean of the means of the price ratio over the years is 4.89 and the std. dev. = 19.11. 

This has to be interpreted as repairing being almost five times more expensive than re-

placing on average. The mean of the medians is 2.00.    

It should be noted that there are some main limitations in the way this variable has been 

constructed:  

1) The variable for price ratio does not compare the cost of repairing versus replacing of 

a specific type of appliance. 

We have explained before that we have built two macro-variables for positive expendi-

ture on repair and replace. With respect to the aggregate macro-variable for repair, it is 

not possible to look at a household’s expenditure into the repair macro-variable (nor into 

the three subcategories18) and from that nor defer the kind nor the number of appliances 

that have undergone repairment. On the other hand, the variable for replacement is the 

result of the aggregation of expenditures onto thoroughly reported categories of appli-

ances (e.g., fridge, oven, blender etc.)19 and therefore it is possible to check if the house-

hold has replaced more than one appliance in that very same year. The aggregation for 

both repair and replace is a strategy to make repair and replace costs somehow compara-

ble and due to the lack of specification of the repair type from the original data source. 

Ideally, if we had the specification for which type of appliance had been repaired, we 

could have built a probably more precise price ratio where we could compare reported 

repair and replace costs for each specific appliance.  

2) The variable for price ratio fails to fully reflect of the monetary opportunity cost of re-

pairing versus replacing.  

As already mentioned, the price ratio is thought to account for the extent of the monetary 

opportunity cost of repairing versus replacing; to reflect this, ideally the ratio should be 

constructed such that for the households that decide to repair a broken appliance, we 

would have at the numerator the actual price paid for the repair while at the denominator 

 
18 i.e. “Gas appliance repairs” , “Electrical appliance repairs” , “Spare parts: gas and electrical appliances”. 
19 Please see footnote 3 for the full list. 
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the approximate price the household would have paid in his local area if he decided to 

replace the old appliance with an analogous one that at least can offer the same function-

alities. Likewise for the household who has chosen to replace instead. 

The issue with the approach used in this paper is that in the data we do not observe the al-

terative price for the non-decision, that for the same appliance can also easily vary from 

area to area in the UK, especially those for repairs. 

It should be also noted that even if we observed the alternative prices to a specific re-

pair/replace, those would not be good representative of the UK price indices for a home 

appliance repair and replace respectively within each of the years. Indeed, it is fair to 

believe that prices for repair and replace will be both biased downwards with respect to 

their respective national indices as the households that repair might choose to do so be-

cause the price is particularly attractive (i.e. low) and likewise for those who replace20. 

Of course, such discrepancy between the observed prices in the microdata and the in-

dexes for repair/replace, respectively would be of concern only if one demanded to draw 

generalized conclusions about the convenience of repair compared to replace by looking 

at the microdata results.      

 

Education 

Education is used as a proxy for environmental awareness. We are interested in the edu-

cation level of the Household Representative Person (HRP), who is assumed to be the one 

taking the decision to repair/replace a household appliance for the entire household.   

The LCF/EFS reports a variable called “current level of educ” (code: A007 in LFS /a007 

in EFS) that measures the total years of education for each member of the household. This 

was our first choice for the regression. However, it has been the case that the variable 

 
20 Here we assume that other relevant factors in the decision to repair/replace, like environmental aware-

ness, sentimental attachment to the appliance that gets repaired or conspicuous consumption mo-

tives for those who replace instead, are neglectable.  
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contained a large percentage of missing values (until 99 percent for the f.y. 2001/2002) 

and therefore could not be used. Therefore, we created our own variable. It should be 

mentioned that LCF/EFS set of variables changes across the years as new variables are 

introduced each year. Furthermore, the list of values a categorical variable can take might 

change from year to year.   

We needed a variable that presented two features:  

1) easy interpretability (i.e.  it assumes values out of a rank of education levels)  

2) being present in most of the years and with only a small percentage of non-recorded 

values  

As far as 1) is concerned, variable “HighEd1” from the original data source assigns a 

value from 1 (= non formal qualification) to 8 (= degree or equivalent) to the HRPs. In 

Table 2, we report the full list of qualitive values that HighEd1 can assume and their 

respective indicators.  

As far as 2) is concerned, variable “HighEd1” was present for the last seven years in the 

original data source and within those it reported a more reasonable percentage of non-

responses (the highest non-response equals 30.58%21 among all HRPs in year 2013).   

To further empower the education variable, we have tried to infer the level of education 

for those missing values and additionally created it entirely for the first ten years by using 

the variable “status”. The latter allocates each HRP into one of the forty socio-economic 

categories in terms of employment. The variable “status” is available for all 18 years and 

shows to have a high response rate (the lowest response rate for a category is still above 

99% among all HRP across the years).   

 

 

 
21 Of the entire original dataset including households that were discarded from our regression analysis. 
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Table 2: Education Levels and their Indicators 

Education Level Indicator 

No formal qualification 1 

Other, including foreign qualification below degree level 2 

GCSE D-G 3 

O-Level or GCSE A-C 4 

ONC National level/BTEC 5 

A-Levels/Highers 6 

Higher education qualification below degree level 7 

Degree or equivalent 8 

 

Table 2 shows the values that the variable for education level “HighEd1” can assume and 

their respective indicator. We have first checked the correlation level between “status” 

and “HighEd1” for the seven years in which both variables were provided and that re-

sulted to be high (0.65). The matching process from the “status” category to one of the 

eight categorical values for education has been possible through a set of reasonable as-

sumptions of the like: “What level of education does it take to be in that employment 

position in the rank?”22.  The means of the medians for the price to repair across the 18 

 
22 Of course, we had to use some degree of discretion: for example, for the “status” categories “Never 

worked” and “Long-term unemployed”, we have assigned Education level=1, which basically correspond 

to elementary school level. In some ambiguous cases we have also used the age of the HRPs to cross-check 

our match to a certain Education level given status. Fortunately, ambiguous cases were relatively few while 

the labelling for “status” categories made the matching straightforward since the rank was already designed 

on the criteria of competence and responsibility levels. Furthermore, we use a set of sources to familiarize 

with the UK education system and make sensical matching. Those sources: (Higginbotham, 2019 );( "Why 

is earning a diploma of higher education important?,n.d.); ("The National Statistics Socio-economic 

classification (NS-SEC", 2010); ( What Is A Foundation Degree?, n.d.) 
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years is 4.28. The mean of the means equals 4.66 which corresponds to a level of educa-

tion between GCSE and ONC National level onto the scale, with a std.dev.= 2.83.   

 

Age and Family size 

The variable “age” and “family” have been introduced as controls for availability of time. 

“Age” refers to the age HRP. It is reasonable to think that older people (e.g., pensioners 

and parents whose children are adults) have more time available to spend on repairing ra-

ther than the younger (McCollough, 2010). We could also view the propensity to repair 

as a generational feature of the elderly, who have lived their youth soon after war times 

and scarcity of resources. Therefore, the expected coefficient for age shall be posi-

tive.  The mean of the means of the age over the years is 49.61 and the means of the std. 

dev.= 14.47.  The mean of the medians is 49.06.  

Moving on to “Family size”, the larger the household size (i.e., the number of members) 

the more likely it is that the HRP will have less time available to spend on repairing a 

household appliance but taking care of family, housekeeping, and work (McCollough, 

2010). Therefore, we would expect a negative coefficient. On the other hand, increasing 

family size can imply a higher availability of knowledge and skill and therefore more 

chances for DIY repair. According to this line of reasoning, the coefficient shall be posi-

tive.  

The mean of the means of the age over the years is 2.69 and the means of the std. 

dev.= 1.29.  The mean of the medians is 2.06.     

 

Time trend 

In the main regression we include a time trend. The expectation from McCollough’s long-

term predictive analysis is that the trend will be negative i.e., the probability of repair has 

decreased over 18 years (McCollough, 2010). Alternatively to the time trend, we could 
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include all the time dummies so to see paths in change in repairs over time in more detail. 

For example, we could see if there are fluctuations or not around a potential trend. 

 

5.4. Model Choice 

For our binary dependent variable, we could choose between one of the following mod-

els for our MAIN regression: LOGIT, PROBIT or LINEAR PROBABILITY MODEL 

(LPM).  

We first run the LOGIT and the PROBIT. The two models assume a logistic and normal 

distribution for the dependent variable “repair”. The coefficients and their respective 

level of significance resulted to be similar between the two models. For parallelism 

with McCollough’s model and given that the returned pseudo-RSquared for the LOGIT 

(0.2114) being higher than for the PROBIT (0.2062), we selected the LOGIT as candidate 

for our main regression. 

We then moved to some theoretical considerations between the LOGIT and the LPM 

since the empirical results between the two differ more.  

From a preliminary theoretical perspective, the LOGIT might seem more adequate. In-

deed, the logistic function can only return predicted values that can range between 0 and 

1 (which are also the only ones that probabilities can assume). Contrary, the LPM can 

return predictions outside the interval, and this does not is not always suitable especially 

when values can be negative.  

The percentage of negatively predictive values it is not dramatic but still there (2.66%). 

In terms of correctly predicted percentage, the LPM has 89.21% but the percentage of 

correctly predicted values within repairs is almost zero percent (0.01%). About the 

LOGIT, the percentage correctly predicted slightly rises (to 89.24%) as well as the per-

centage of correctly predicted values within repairs (0.50%).     
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On the other hand, the advantage of the LPM is an easy interpretation of the coefficients 

since the effects of the regressors remain constant at each observation. In the LOGIT, the 

effects are not linear and so we need to compute the marginal effects at specific values 

(later we will choose the medians since they are more robust than the means). Again, 

looking at the empirical results, for the LPM we obtain all the regressors to be significant 

at zero percent level of confidence, while in the LOGIT “saving rate” is the only (highly) 

insignificant regressor. For both, the sign of the coefficient is negative. Aware of the fact 

that savings rate has been constructed in a daring way and combined with the fact that we 

get different results and a sign contrary to the theoretical hypothesis in both two models, 

we decide that the LOGIT might be the more suited one.  

Clearly our models are not suited for predictive analysis and that is not our purpose either. 

If that was our goal, we could have already dropped the variable Saving Rate due to faulty 

construction and insignificance in the regression. This is just a minor issue though since 

our real focus is onto the economics of the regressors with respect to the repair varia-

ble (i.e., the sign of the coefficients). 

 

5.5. Research Limitations 

Similar to other academic studies, our research is subject to limitations that potentially 

impact our results, interpretation and therefore our conclusion of findings. These limita-

tions regarding us as researchers and general data limitations are stated as follows. 

A major source of potential for limited research quality is the selection of data we decided 

to use. To investigate for an answer to our research questions, data sets with other char-

acteristics could have been more appropriate. For example, data sets that specifically 

monitor the active decisions of the individuals to repair a broken product over time. Also, 

a panel dimension of the data would have been preferred over the repeated cross section 

used in our analysis. Additionally, we face the limitation that we have taken the data from 

an external source.  
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With respect to our Data source, while the LCF/EFS has the advantage to cover the entire 

population through Survey design and weights, the power of certain variables (see for 

example “ck5111t” for Saving rate out of disposable income or the designed variable to 

measure Education level) is little or none, due to non-response. Therefore, the necessity 

of creating our own variables has forced us to use some extra discretion.  

Deviations of results from expectations (see the coefficient for the variable Income) can 

generally be minimized by either adapting expectations, critically questioning the re-

search approach and improving the research design or by looking for external explana-

tions of the result. We are aware of the limitations of our research and would suggest 

using a more appropriate dataset that allows for direct analysis without initial extra steps 

like for example categorising household expenditures into repairment and replacement 

categories, as this procedure is prone to personal bias and human error.   

Next, McCollough’s study, which we use as reference paper, was published in 2010 (Con-

sumer Discount Rates and the Decision to Repair or Replace a Durable Product: A Sus-

tainable Consumption Issue). Establishing our own reasoning and conclusion by using 

the argumentation and theories behind his replacement model might not be adequate to 

explain long time as well as current repairment dynamics for ongoing debates on sustain-

ability and Circular Economy topics. Using more recent studies that cover a similar time 

horizon to ours as reference paper might be a more appropriate alternative to reduce lim-

itations. This would also have the advantage that certain macroeconomic shocks like the 

financial crisis in 2007/8 or, specifically for the UK, the so called “Brexit” would be more 

actively considered in the analysis procedure and subsequent discussion. We are aware 

that excluding these and other macroeconomic shocks likely influences repairment pat-

terns and potentially explain the observed fluctuations around the time trend. However, 

we consciously decided against the inclusion of these factors into our analysis as, with 

constricted time, this would go beyond the scope of our research. 

Lastly, even though we worked truthfully, critically and in all conscience, we as research-

ers act as a source of limitations as human error and personal bias can influence several 
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aspects of our research such as the selection of literature, application of analytical tools 

and interpretation of results, and thereby decrease the quality of our research. Further-

more, we are to no extend experts in this field and therefore cannot rely on our own past 

research but are restricted to research of others. 

 

 

6. ANALYSIS & FINDINGS 

This chapter presents the findings of our analysis and is structured in three parts. We first 

give the results of the main regression analysis and evaluate whether the results reject or 

confirm our hypotheses stated in chapter 4. We then discuss robustness checks. Finally, 

we address the result for the observed time trend. 

6.1. Regression Analysis  

Here we present our MAIN (Reg.1) regression that includes all the regressors explained 

above as well as the time trend. Before running the regression, we check for correlations, 

and we find all of them to be reasonably small while education and income show to have 

a comparably high positive correlation i.e. 0.43. 

Equation 4: Main regression (Reg.1) 

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 +  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑  
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 Table 3: Main regression results 

 

 Number of observations = 9082, Df = 7  
Coefficients Marginal effects  

at the medians 
Discrete Increase  

at the medians 

  Beta P-value Expected  

sign*** 
Beta P-value  Beta P-value 

 

After-tax In-

come 
(÷ 1,000,000*) 

5.80 
(0.184)** 

0.002 - 0.349 
(0.116) 

0.003 .002949210 

(.00100299) 

0.022 

Savings rate 
(÷ 1,000,000*) 

-8.59 
(21.4)  

0.688 + -0.517 

(1.29) 
0.689 -0.01820 

(.04543) 
0.701 

Price ratio -.9361 
(.0604277) 

0.000 - -.0562617 

(.0026194)  

0.000 -.025165 

(.00117482) 

0.000 

Education .0448 
(.0157602) 

0.004 + .0026928 

(.0009411)  

0.004 .0116 

(.0043875) 
0.033 

Age .0282 
(.0034596) 

0.000 + .0016927 

(.0002078) 
0.000 .01915139 

(.0025935) 
0.000 

Family size -.1369 
(.0369617) 

0.000 - / + -.0082266 

(.0024459) 
0.001 -.0077521 

(.00218684) 
0.009 

Time trend -.0147 
(.0074407) 

0.048 - -.0008828 

(.0004439) 
0.047 -.00087717 

(.0004382) 

0.085 

Constant 27.1290 
(14.90689) 

0.069 / / / / / 

*it only applies to the coefficients and robust standard errors of the Beta columns. 

**the number inside the brackets represents the Robust Standard Error.  

***based on the theoretical expectations discussed in the Hypothesis section (also discussed at the begin-

ning of the section for each of the Variables).  
 

 

Table 4: Median values and discrete increases 

Variable Names Median Values Discrete Increases23 

Save_rate 3.52% +1% 

Inc £ 27,616.16 + 30% of the median 

Age 49 years +10 years 

Fam 2 components + 1 component 

HighEd1 424 = + 425 

Price ratio 1.89 +30% of the median 

Year 2009 +1 year from the median 

 

 
23 the discrete marginal increases from the median values to check their respective increase in probability 

and their standard errors 
24 i.e., O-Level or GCSE A-C 
25 i.e., from “O-Level or GCSE A-C"=4 to “Diploma or Equivalent”=8  
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Table 3 reports the relevant results.  

In the first section of the table, we have reported the coefficients for the MAIN regres-

sion.  

The coefficients refer to the base calendar year 2001. Those do not have a clear interpret-

ability, but we can already see their effects on the probability of repair as well as the 

respective significance. All signs reflect the expected theoretical predictions except for 

the variables “savings rate” and “income”. 

Hypothesis 1: The variable savings rate has a positive effect on the likelihood to repair. 

Result: not confirmed.  

The beta coefficient is negative and highly insignificant. As previously mentioned, the 

variable has been derived in a non-fully proper way and presents unrealistic values for 

extreme levels of income and expenditure. Therefore, we are not surprised about its sign 

and lack of significance. In McCollough’s paper, saving rate was only significant  at a 10 

percent level when a Wald test was performed (McCollough, 2010). 

Hypothesis 2: The variable income has a negative effect on the likelihood to repair.  

Result: not confirmed. The beta coefficient is highly significant and positive but very 

close to zero in magnitude and therefore of neglectable importance for the decision to 

repair or replace a household appliance.  

Hypothesis 3: The variable price ratio of the price of repairment relative to replacement 

has a negative effect on the likelihood to repair.  

Result: confirmed. 

Hypothesis 4: The variable education has a positive effect on the likelihood to repair.  

Result: confirmed. 

Hypothesis 5: The variable age has a positive effect on the likelihood to repair.  

Result: confirmed. 
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Hypothesis 6a: The variable family size has a negative effect on the likelihood repair.  

Result: confirmed. The beta coefficient is negative and therefore hypothesis 6a for which 

the larger the family size, the less the time available for the HRP to deal with repairing 

costs prevails over hypothesis 6b which states that the more the members there are in a 

family, the higher the concentration of skill and knowledge and thus the chances of DIY 

repairing (i.e. positive coefficient). 

Hypothesis 7: The variable time trend has a negative effect on the likelihood to repair.  

Result: confirmed.  

In the second section of the table 3, we report the marginal effects at the weighted median 

values of the sample regression. The beta coefficients return the increase in the percent-

age probability of repair for a marginal increase of one of the variables, keeping the other 

fixed at their initial level.  

Discussing margins for variables of discrete nature and for which we are searching for 

the effect of realistic increases brings only limited value. Therefore, in the third section 

of the table we report the effects of each variable for a substantial (but still plausible) dis-

crete increase for each of the variables at medians, keeping the other variables fixed. Ta-

ble 4 reports the medians and the discrete increase as percentage of the respective median. 

The interpretation is the following: e.g., for an increase of four levels in Education 

(i.e., from GCSE26 to University Diploma), the probability of repairing increases 

by 1.16pp, all else fixed at the median values. An increase from the median of 30% in the 

price ratio reduces the probability of repair by 2.51pp. As we can see from the beta coef-

ficients, the effect of those discrete changes on the probability of repair is just of few 

percentage points at best, although still significant for all of the variables but savings rate.  

Taking the antilog of e.g. the education coefficient into consideration with the con-

stant term, while holding the other explanatory variables constant, one can see the 

 
26 GCSE typically ends at 16 years of age and corresponds to last cycle of compulsory education in the 

UK. 
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impact on the probability of making a repair at various levels of education. For instance, 

the probability of making a repair for a consumer who has (HighEd1=1) is 16.36%. The 

probability of making a repair increases as the household representative person (HRP) is 

more educated. Furthermore, for a household whose education level 

equals 48.95%, the probability of making a repair is 49.35%. For the HRP consumer 

who has just completed compulsory educ (i.e., GCSE, HighEd1=4), the probability of 

making a repair increases to 17.67%. For those HRPs with a University Diploma or 

equivalent (HighEd=8), the probability of making a repair increases to 49.88%.  

 

6.2. Robustness Checks 

In this section we explain some robustness checks we have run with respect to the set-up 

for the dependent variable used in the MAIN regression. 

We have tried to rerun our main regression but dropped Assumption 127. Therefore, we 

drop “Spare parts: gas and electrical appliances” as one of the three28 subcategories to 

construct the aggregate macro-variable for amount spent on repairs on which the depend-

ent dummy variable for repair was built on in the MAIN regression. We are interested to 

see if the negative trend is still there and significant. The regression results show a nega-

tive coefficient (-.013) of magnitude close to the one in the MAIN regression and almost 

significant at 10 percent level (p-value = 0.102). The signs and significance of all the 

other regressors reflect those in the MAIN. We then try to relax Assumption 1 and as-

sume that only one in two households has positive expenditure onto “Spare parts: gas and 

electrical appliances” and buys the spare parts for an actual repairment and not any reason 

other than repairment. Therefore, we randomly select29 only 50% of households in the 

 
27 Assumption 1: purchased spare parts will be used for repairing a malfunctioning/broken appliance and 

not for example as inventory. Please see section 5.4.1.“The dependent variable: a dummy for Repair” for 

further details. 
28 The other two were: “Electrical appliance repairs” and “Gas appliance Repairs”.  
29 On STATA: “sample 50 if c53311t >0”, where c53311t is the identification code for the subcategory. 
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entire subcategory sample. The regression results show a negative coefficient (-.014) and 

almost significant at the 10%-level (p-value= 0.071). 

 

6.3. Regression Results for the Time Trend 

The time trend in the MAIN regression tells the average change in probability of repairing 

across the years after 2001 (the base year). The trend is negative and significant at 5% 

level, meaning that over the 18 years households repair less and less. This is also quite 

evident when plotting the percentage of repairs over the years, although there is quite 

some oscillation around the trend and when running the regression with the time dum-

mies most of them are negative and significant. Figure 1 illustrates the rate of repairing 

over the time period as well as the oscillations around the downward sloping pattern. In 

the third section of Table 3, the coefficient of the time trend for the discrete increase is to 

be interpreted such that the change in probability of repair is -.088pp from year 2009 to 

year 2010, all else equal at median values.  

The significant negative trend in the MAIN regression of the repair rate is our most im-

portant result and confirms McCollough’s model prediction about the percentage 

of households that choose to repair (vs replace) a gas/electrical household appliance. Fig-

ure 1 visualizes this overall downward trend with clearly visible spikes around 2012 and 

2017. 
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Figure 1: UK repair rate of Household Appliances over time  

 

 

6.4. Looking for Drivers of the negative Time Trend in the Data 

Referring again to the theoretical model by McCollough (2010), we can see that in theory 

there might be four main drivers of such negative trend in repairs: 1. a decrease of the 

effect of the individual discount rate (i.e. an increased effect of the variable saving rate) 

over time; 2. a decrease of effect of education over time; 3. an increase in effect of in-

come; 4. an increase in the effect of the price ratio.    
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While 1. cannot be empirically tested, due to default and non-significance of our savings 

rate variable, we will empirically test 2., 3., and 4. next. To do so we interact each of those 

variables with the variable for the time trend.  

6.4.1. Education and Time Interaction 

In Reg.2, we test the time effect of education in three forms: across all the levels of edu-

cation (Reg.2); using the dummy “having a GCSE Diploma” (vs not, Reg.3); through the 

dummy “having a University Diploma or higher qualification” (vs not, Reg.4).   

Equation 5: Education*Time (Reg.2)  

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 

+  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 ∗ 𝐻𝑖𝑔ℎ𝐸𝑑1  

Equation 6: GCSE (Reg.3)   

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 

+  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 ∗ 𝑂 − 𝐿𝑒𝑣𝑒𝑙  

Equation 7: Degree (Reg.4)  

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 

+  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 ∗ 𝐷𝑖𝑝𝑙𝑜𝑚𝑎  

From the results of Reg.2, the education level has no time varying effect over time. In 

other words, the impact of education on repairment, for all the different levels of educa-

tion, does not significantly change over time, except for the level “O-Level or GCSE A-

C" whose coefficient is negative and significant at 10 percent.  Given the latter result, in 

Reg.3, we created and interacted the dummy for “O-Level or GCSE A-C and Above” 

with the time trend but it resulted to be insignificant. The same holds when testing for the 

effect of the dummy “University Degree” over time. We shall recall that the variable 

education is used as a proxy for environmental awareness and according to our empirical 

analysis for the UK, it is not the driver for a decrease in the percentage of repairs over the 

last 18 years. We would have been surprised if it was the case that results showed that the 

positive impact of environmental awareness on repairing had decreased over time, 
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especially over the last ten years when the debate around the climate crisis has become 

prominent in an unprecedented coverage by media and academia.  

6.4.2. Income, Price and Time Interactions 

Equation 8: Income*Time (Reg.5)  

 

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 
+  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 ∗ 𝑖𝑛𝑐  

 
Equation 9: Price ratio*Time (Reg.6)  

 

𝑃𝑟(𝑟𝑒𝑝𝑎𝑖𝑟) =  𝑠𝑎𝑣_𝑟𝑎𝑡𝑒 +  𝑖𝑛𝑐 +  𝑎𝑔𝑒 +  𝐻𝑖𝑔ℎ𝐸𝑑1 +  𝑓𝑎𝑚 
+  𝑝𝑟𝑖𝑐𝑒_𝑟𝑎𝑡𝑖𝑜 +  𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 ∗ 𝑠𝑎𝑣_𝑟𝑎𝑡𝑒  

 

Both the interaction term of income and price ratio with the time trend are not signifi-

cant. Therefore, the impact of the income and price ratio on repairment rate does not sig-

nificantly change over time. 

From this section about interactions, the data analysis leads us to conclude that no variable 

by itself is significantly responsible for the negative time trend of the repairment rate. In 

the next section, we will therefore look at external evidence that might have induced such 

decrease in the rate of repair of a home appliance in the UK, with a focus on country 

specific relevant context, statistics, and legislation. 
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7. EXTERNAL EVIDENCE FOR THE NEGATIVE TIME 

TREND 

Western Europe is the third region for Consumer Appliances retail sales after the Asian 

Pacific and Northern America. Within Western Europe, the UK has the highest volume 

of consumer appliances historically30 as well as one of the highest per capita unit rate 

(1.2 house appliances per head) in the world. ("Consumer Appliances in the United King-

dom", 2021).  

 

7.1. Trends for Wages and Price Ratio for gas/electrical Household Ap-

pliances  

We could expect that the trends in wages and the price ratio of repair/replacement in the 

UK are comparable to those anticipated in the state of research (chapter 2) and framed by 

McCollough for the USA context as follows:  

“[...] the reduction in the number of service technicians has pushed the labor supply leftward, 

putting upward pressure on wages. This drives up repair prices, increasing the ratio of the re-

pair/replacement price” (2010, p. 188).   

On the other hand, cost of replacing has become relatively low “because much manufac-

turing has been relocated to newly industrialized countries (or) appliances are made in 

countries where labour is relatively cheap, yet would have to be repaired in the country 

of sale where labour costs are invariably higher.” (Cooper, 2014, p.437 as cited in 

McCollough, 2010).  

In the UK, hourly real wage and labor costs have been growing steadily from 2009 to 

2019 both for the whole economy (+18.08%) as well as for the “Trade and Repair Sector” 

 
30 The source shows that the UK has held the lead from 2006 (with volume of sale above 57,000 million 

units) and it is expected to remain there for the entire forecasted period i.e. until 2025 (forecasted sale 

volume above 80,000 million units.  
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(+19.64%), for which other input costs apart from labor have basically remained at 2009 

levels (Wojcikowski,2020).  

A 2019 study on data collected from a pool of producer companies offering repair ser-

vices breaks down the cost for repair activities for large appliances and confirms 

that “[…]the biggest chunk is the labour cost, representing 44%; 39% of the average price 

for a repair is the cost of the spare parts; 16% goes to transport and 1% are listed as other 

costs.” (Richeson, 2019,p.15).  

The figures for imports and exports confirm the increasing reliance onto buying im-

ported cheaper appliances over the last decade. In the period from 2008 to 2018, the im-

ports of large home appliances from extra-EU28 countries have registered an increase 

of almost 75% in both value and volume versus a change in exports of - 11.11% 

in value and - 32.26% in volume. For small appliances, imports have increased 

by 78.75% in value and 16.18% in volume versus a change in export of  +63.38% in value 

and –11.11% in volume. In 2018, the top 3 countries of origin for small home appli-

ances were China (imports for € 5.819 M), Malaysia (€ 492 M) and Turkey (€ 436 

M)  (Richeson, 2019,p.42-43). 

Despite numerous barriers, it seems that civil society has an intention to act more sustain-

ably, while organization in the sector stress the potential of a resurrection of the repairing 

sector also in terms of employability. ("Electronic Waste and the Circular Economy Contents 

- Environmental Audit Committee - House of Commons"31, 2020)  

 

7.2. Shortening Product Lifetimes   

One other reason explaining the downward trend in repairing could be a reduction in ap-

pliances quality over time that discourages repairs. UK research shows that regarding the 

durability of white32 goods there has been a clear decrease in lifetimes, for example, the 

 
31 From here onwards this source will be simply cited as ("Environmental Audit Committee”,2020). 
32 By white goods it is meant “large electrical goods for the house, such as cookers and washing ma-

chines”. Source: “White Goods” (n.d.) 
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average lifetime of a washing machine fell by a third, from an average life of 10 years to 

seven years between 2000 and 2010, while consumers’ expectation of durability is 12 

years.(Peake et. al, 2018) 

A publication from the UK Environmental Audit Committee (2020) reports the statistics 

from accredited sources that confirm this trend. From 2004 to 2013, the number of large 

household appliances being replaced within the first five years of their service life due to 

a defect has more than doubled, from 3.5% to 8.3%. In particular with respect to Large 

Domestic Appliances (LDAs), the  UK ranks last for average replacement age (5.1 years), 

which means that a LDA in the UK gets replaced 25% time more than in Sweden/Finland, 

which score the highest at 6.8 years. ("Electronic Waste and the Circular Economy Contents", 

2020).   

A recent survey in Norway has found consensus between consumers and the repair in-

dustry about better quality being a crucial factor that can contribute to more repairs. It is 

found that the interviewed consumers were more likely to choose to repair products they ex-

perienced to be of good quality. Consumers probably realize that  better  quality  is more worth-

while since the product is likely to have a longer service lifespan left after the repair and so in-

crease the profitability of repairing. (Laitala et al., 2021,p.10). 

On the other hand, household might have become more reluctant to buy high-priced products if 

they have reasons to believe that planned obsolesce is a widespread phenomenon and therefore 

the price doesn’t reflect quality. This especially affects low-income groups that are often afraid 

of taking the risk of buying highly priced products and so they opt for the cheapest options that 

will even more likely have a shorter-life span.(Bachér et al., 2020,p.16).  

Households might not give repair a chance due to experienced frustration from difficulty 

to repair, discouraged by unmet expectations about durability of their own prod-

ucts. (Peake et al., 2018)  

 

 



83 

 

7.3. Planned Obsolescence   

“If premature obsolescence is intentional, (when a product is designed to have a shorter life so 

that consumers are required to repeat purchases), it is referred to as planned or programmed ob-

solescence.”("Electronic Waste and the Circular Economy Contents", 2020,p.1) 

In the already mentioned UK Environmental Audit Committee report about E-waste, it 

was argued about how reported cases mainly concern electronics appliances such as mo-

bile phones, for which notorious producer companies have been sanctioned by authorities 

both in EU countries and the USA ("Electronic Waste and the Circular Economy Contents", 

2020). The current business model for those products pursues a tendency for fre-

quent launches of new models, sometimes even outpacing technological progress, 

while exploiting consumers’ wave of conspicuous consumption motives such as fashion 

and status.  

In the report, with respect to electronics, it argued that planned obsolescence can come 

twofold: as mechanical obsolescence and as incompatibility. The latter mainly comes 

from new software updates that are often not supported by on older hardware forcing the 

consumer to necessarily  replace the hardware despite the physical product still working. 

“For example, 40 per cent of Smartphones running the Android operating system are no 

longer receiving security updates” (p.1). 

Documented cases of products designed to make repair not viable report among others 

“[…] sealed drums in washing machines or mobile phones with non-removable batteries 

or inkjet cartridges with a chip that prevents them being re-used,” ("Electronic Waste and 

the Circular Economy Contents", 2020,p.1). Although in general the European Environment 

Agency has stated that is difficult to prove that the obsolescence is planned or that prod-

ucts are designed to break. ("Electronic Waste and the Circular Economy Contents", 2020). 

In the near future, with the penetration of the Internet of Things (IoT) into home appli-

ances, the same kinds of strategies may be perpetuated for built-in remote-control soft-

ware. When IoT will become part of the home appliances extensively, intentional lack of 

software updates for the category may turn easier to prove and tackle through legislation 
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but at the same time provide a new tool to perpetuate planned obsolescence on household 

appliances.   

   

7.4. AI and IoT as the next Frontier for Home Appliances   

Some primary examples of smart devices like Google Home and Amazon’s “Alexa” al-

low users to access and control multiple smart products, like TVs, thermostats, lightbulbs 

and security devices. We can expect IoT to expand to full range of home appliances like 

microwaves, coffee machines, vacuum cleaners (Laroui, 2019). 

For example, the adoption of robot vacuum cleaners over the traditional cylinder and up-

right cleaners that offer greater convenience to the growing number urban consumers who 

live hectic lives is expected to increase further as result of the rising demand for home 

appliances that are enabled and supported by artificial intelligence (AI) and internet of 

things (IoT) (Bachér et al., 2020). Already in 2016, a Deloitte Research had found that 

for some appliance categories33 consumers were much more likely to  buy a connected ap-

pliance than a traditional one (Richeson, 2019). 

From 2017 to 2024, the revenues and users of smart appliances in Europe are expected 

to register a 19.8% and a 23.7% average annual growth rate, respectively, with the UK 

registering the highest growth after Germany (Revenues: 21.2% (UK) versus 22.2% 

(DE); Users: 19.6% versus 23.2%) (Richeson, 2019,p.25-27). 

The main threats and challenges of the IoT concern privacy and security of data as well 

as energy efficiency given that “communication is the most energy consuming task on 

devices”(Vermesan et al., 2014,p.91-93). 

 

 

 
33 Here some: +30% Fridge; +21% Oven; + 16% Coffee maker; + 15% Keattle (Richeson, 2019) 



85 

 

7.5. Intentional Preventions of Repairments  

An informal survey of on over 500 repair groups and organizations within the UK Envi-

ronmental Audit Committee report, provides insights on individualizing the major barrier 

to products repair. 

It turns out that products are intentionally manufactured to prevent repairment. Almost 

one out of two respondents blame it on the design and components being glued together, 

which results as the absolute major barrier. Secondly, there is lack of available spare 

parts followed by lack of repair manuals. To a minor extent there are not better specified 

security after repair and warranty concerns, respectively.(p.2-3). 

The very same respondents were inquired about the potential actions from behalf of the 

producers to make repair easier. Almost two thirds suggest making repair manuals avail-

able online followed by selling products’ parts and components.  

“Within the tech industry, concerns have been raised about repair being prevented or dis-

incentivized by monopolistic practices that undercut the ability for third party businesses 

to undertake repairs.” ("Electronic Waste and the Circular Economy Contents", 2020,p.2) 

Those concerns and practices34 seem to involve mainly electronics producers like Apple. 

Ugo Vallauri from the Restart Project accused the latter of a “systematic” approach35 in 

preventing its product reparability, especially from independent repair services such to 

jeopardize the carbon reduction achieved through its sustainability initiatives.  

Again, these scenarios might expand and become more significant within the industry for 

home appliances in view of IoT integrated systems, especially with regards to the lifespan 

 
34 “For example, Ifixit highlighted products where parts are soldered and glued together and the use 

of unique “pentalobe screws” to prevent wide access for repair, with Apple laptops in particular ranking 

lower than those of most other companies. For example, the 2019 MacBookPro 16” is ranked one out of 

ten for repairability.” ("Electronic Waste and the Circular Economy Contents", 2020,p.2). 
35“ He highlighted a number of allegations against Apple including: Apple and Nokia’s refusal to supply 

original parts to independent workshops…causing products to fail or work less optimally following third 

party repair, examples include Apple’s ‘bricking 'of iPhones that had their home buttons replaced by third 

party technicians and Apple’s battery warning message that appears upon third party battery replace-

ment.” ("Electronic Waste and the Circular Economy Contents", 2020,p.2). 



86 

 

of software updates in production for old appliances. Furthermore, it has been predicted 

that from 2017 to 2024, with the introduction of smart appliances the average revenue per 

user is decreasing by 3% on average annually (Richeson, 2019,p.25) and companies 

might record to similar strategies to shorten product lifespans and make up for the loss.  

 

7.6. Changes in Production of Business Models and Consumer’s life-

style  

IoT integration to home appliances could potentially steer appliances durability and fight 

planned obsolescence as companies move from seller of products to seller of services, 

finding in the latter a new source of revenue streams.  

A recent study in the UK has interviewed insiders36 about the rise of this new business 

model for manufacturer companies. They stress how the adoption of an as-a-service model 

could bring along benefits for the consumers such as better security development due to compa-

nies relying more heavily on reputation and branding than they would if they simply developed 

and manufactured a product as well as better prices due in part to the fact that consumers can 

more easily switch between service providers than when they invest in a physical product (Malan 

et al., 2020). 

With respect to households’ changes in lifestyle, two main opposite trends of behavior 

can be found. On one hand, with “the increase in remote working: consumers who spend a part 

of their work week at home may be attracted to consumer IoT devices that could improve their 

work environment […].”(Malan et al., 2020,p.11). On the other hand, the increase in work 

mobility/relocation for living may induce the purchase of cheaper and more traditional 

products with a relatively short lifespan that reflects the limited time of stay within a 

place and that the appliances will be disposed or left unused when moving out.   

 

 
36 23 interviews were conducted with UK-based stakeholders including manufacturers of IoT devices, in-

dustry and consumer associations, in the period from February to April 2020. 
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8. DISCUSSION ON POLICY IMPLICATIONS 

In the theoretical foundation, chapter 3, we have elaborated on the crucial role of repair-

ments within a global context of the transition from linear to circular economic models. 

In chapter 7 we have zoomed into the actual barriers to repair in the UK, now we will 

briefly discuss a set of policies that can enhance repairing and make it more convenient. 

 

8.1. Principles and Measures to incentivize Repairs 

In order to incentivize repairing and according to McCollough’s model, we could act on 

four main frontiers:  

1) reduce the price ratio, that can be achieved by increasing the cost of replacing and/or 

reducing the cost of repairing  

2) spurt product durability by promoting quality and increasing consumers’ awareness 

through extension of consumer rights  

3) promote regulations that enhances repairability of the appliances (through eco-design) 

and increase chances of successful probability of repair 

4) think ahead from a legislative point of view i.e. make guidance rules and legislation 

(not posterior corrective) for the next generation of IoT-integrated household appliances 

to prevent planned obsolescence while exploiting connectivity potential for consumer’s 

DIY repairs and remote product assistance.  

Each of those goals can be achieved through different many policy instruments.  

1) As mentioned before, labor cost is the greatest component of the repairment cost there-

fore a VAT reduction or (partial) tax deduction could make cost of repair gain competi-

tiveness against the low cost of replacing so to create new jobs domestically under the 
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demand pressure for repairments. Green Alliance even proposes a zero-VAT on all re-

pairs. (Improving the environmental and social impact of the UK VAT, 2020) 

2) Extend product rights to at least 5-year-warranty for all electrical appliances, including 

home appliances. This measure, already in place in Norway, is expected to put out of 

market all the cheap/low quality products, especially within the subcategory of small ap-

pliances, that would rather be replaced after malfunctions while products designed for 

minimum durability will make the entire offer (Laitala et al., 2021). In addition, laws 

should ensure that once warranty is called, the company will try the repairment when 

deemed possible rather than replacing the product with a new one immediately. 

(McCollough, 2010)37   

3) Even when consumer rights are in place, many consumers are still uncertain about 

those when purchasing products. “In a recent survey, half of the respondents were not 

aware of the legal rules for warranty, complaints and guarantees (Laitala et al., 

2021,p.11)”. To enhance companies repairment attempts as well as customer behavior 

rights, a form of “eco-design” labels may be adopted to signal that the product design 

is “modular” and therefore prompt to fast repairability. The latter might spurt repairabil-

ity trials by the consumer also after warranty expiration. Indeed the percentage of house-

holds who would do that is currently estimated to be pretty low according to a survey data 

for Norway38 - “only 10-15% are willing to pay for the repair themselves after the five-

year warranty has expired.” (Laitala et al., 2021,p.10)  

“However, even 5 years could also be perceived as old to some consumers, as this is a relative 

concept. Four years could for some (particularly young consumers) be old for a mobile phone, but 

probably less so for household appliances like a freezer.” (Laitala et al., 2021,p.10-11). 

Indeed, a more ambitious and effective policy could fix a minimum warranty period that 

targets state-of-the-art product durability for each different kind of home appliance so to 

fulfill also unmet consumers’ expectations about durability.  

 
37 This idea is the assumption on which McCollough builds his second version of the model  in his Paper. 
38 The country is regarded as a front-leader for consumer rights. (Laitala et al., 2021) 
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4) As direct implications from the evidence of the survey on the UK organizations39: com-

panies should provide access to repair guides and manuals for consumers to operate re-

pairs themselves. Manufacturers shall also ensure access to spare parts to third par-

ties at reasonable costs so that independent repair services have better chances to increase 

rate of success and precision in repairs. This would also lead to an expansion of their 

business volume via increased reputation.   

Products should be designed to be repairable (e.g. without the need for specialized tools) - 

improving design and making it modular. “A balance needs striking between making it 

easier and cheaper for consumers to get their Electrical and Electronic products repaired, 

while ensuring health and safety, and balancing the interests of manufacturers40.”  

("Electronic Waste and the Circular Economy Contents", 2020,p.1). 

“[…] to help consumers choose more repairable products manufacturers could be re-

quired to state the repairability of a product in much the same way as they are currently 

required to state its energy efficiency.” ("Electronic Waste and the Circular Economy 

Contents", 2020,p.1). 

For example, since January 2020 France has adopted its own initial repairability score 

index, as part of its new waste strategy, calculated by factoring in the availability and 

pricing of spare parts, as well as the ease of disassembly of a product. Consumers pur-

chasing bot online and in stores are already able to compare the repairability score of five 

categories of products: smartphones, washing machines, TVs, computers and lawn mow-

ers. “The Restart Project recommended that the UK Government should consider adopt-

ing a similar approach but be extended to other product categories relevant to the UK 

context.” ("Electronic Waste and the Circular Economy Contents", 2020,p.1) 

 
39 See section 8.5 Intentional preventions of repair as barriers to repairs. 
40 “The EU is attempting to address some of these concerns with (1) the introduction of resource efficiency 

requirements through changes to the Eco-design Directive agreed in October 2019, which will come into 

force in April 2021 and (2) through its Circular Economy Action Plan (CEAP), announced in March 2020.” 

("Electronic Waste and the Circular Economy Contents", 2020,p.1). The UK should ensure for its stake-

holders to keep the pace.  
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4) With respect to the new generation of smart home appliances, it should be ensured that 

“planned obsolescence” practices, currently extensively endured within electronics, will 

be prevented for connectivity integrated (or IoT) home appliances. This implies for ex-

ample that manufactures will have to provide software updates that can be supported by 

older appliances too for a reasonable number of years after the launch (e.g. matched with 

the designed mandatory warranty period). 

AI applications are already employed to predict failure and therefore anticipate mainte-

nance of machines involved in consumer good’s production line (Ayvaz & Alpay, 

2021). Speculatively, we could imagine IoT and AI to positively contribute to design 

more durable products as well as minimize products failures and breakdowns. For exam-

ple, data about use and appliance status collected via connectivity to smart phones could 

be used to increase predictability of product failures, most common types of break-

downs and respective success in repairability.  

AI technology could be used to provide remote service assistance to the customer in case 

of appliance breakdowns and proper maintenance could be.  

For example, one could think of the situation where an IoT systems integrated into the 

appliance detect the component where the breakdown has occurred and communi-

cates this via smartphone to the consumer. Thanks to the product modular design, the lat-

ter will be able to dissemble the appliance via App. Then, through an image recogni-

tion algorithm, the consumer might be able to take a photo of the damaged component, 

upload it on the App and be informed on the extent of the damage and next steps for 

repairability in real time. This procedure would save time to the consumer and make the 

process of repairment more effective. Furthermore, this would allow the consumers to 

benefit from a repairment guidance directly provided by the app in addition to information 

on where to find the nearest affiliated service shop.   

Apps of the kind are already available, for example the app Zolve (Rayome,2020.). 

Their potential and number of users could be taken even further if the policies in favor of 

repairing, as previously discussed, would be implemented.  
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According to many experts and market insiders, regulatory frameworks and further R&D 

are in still much need within the sector while consumer associations warn that “new 

emerging risks are related with AI products and services, calling for a comprehensive 

legislative framework and a new policy approach, based on calculated standards and as-

sessments” ("The EU race towards AI: striking a balance between safety and innovation", 

2021.). The importance of adopting a human-centric approach to artificial intelligence is 

also in need of a regulative framework.  

 

8.2. Along with Repairs, Policies to incentivize Re-use   

A pillar of the CE is preventing waste. In Figure 2 we show its Waste Hierarchy. In this 

paper, we have mainly focused onto the top-layer: preventing waste. We argued how this 

can be achieved through increasing product durability, ranging from manufacturing qual-

ity products that are ensure a longer natural product life span to providing them with a 

modular design that enhances reparability. The trends in repairs, the relative barriers and 

the relevant polices have been the focus of our analysis and of great importance. There-

fore, in a CE framework it is crucial to look beyond the first layer i.e. to how waste is 

managed.  
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Figure 2: The Waste Hierarchy within the CE   

 

Source: Defra (2011) 

“The “waste hierarchy” ranks waste management options according to what is best for 

the environment” (“Guidance on applying the Waste Hierarchy”,2011, p.3). If we look 

at the Waste section in Figure 2, the lower part of the triangle, we first see Re-use, fol-

lowed by Recycling. This is because re-using a product consumes less material, resources 

and energy when turning the discarded product into a new one ready for use.  Indeed, by 

re-using, it is meant “checking, cleaning, repairing, refurbishing, whole items or spare 

parts”, while the Recycling entails “turning waste into a new substance or product” 

(“Guidance on applying the Waste Hierarchy”,2011, p.3).  

Despite the fact that current Producer Compliance Schemes (PCs)41 require to priori-

tize re-use of products that are no longer wanted by their original purchasers, rates of re-

use have been low, estimated at 2.5% in 2018 in the UK and well above the rates of re-

cycling. ("Electronic Waste and the Circular Economy Contents", 2020,p.4) 

 
41 under the WEEE (Waste Electrical and Electronic Equipment Directive) Regulations. 
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Evidence on re-use versus repair rates show that the UK is well-behind compared to other 

EU countries42 and that this is because currently, producers, local authorities and recyclers 

have little or no incentive to re-use products over recycling them. ("Electronic Waste and 

the Circular Economy Contents", 2020). 

The UK Environmental Audit Committee has highlighted policy directions to incentivize 

re-use from all parties. At the national level, ambitious targets for re-use and repairs shall 

fixed. With respect to producers’ activity, re-use evidence shall be made worth more than 

recycling evidence43. At the same time, local authorities shall open new collection sites 

(or at least not close to the actual ones to reduce costs), and therefore enabling household-

ers to deliver their discarded appliances44 without driving distances that are too. “There 

is a need for a properly funded national communication campaign as well as better infor-

mation from retailers.” ("Electronic Waste and the Circular Economy Contents", 2020, 

p.4). 

 

 

9. SUGGESTIONS FOR FURTHER RESEARCH  

Here we propose three main ideas for future research extensions.  

First, it would be interesting to extend our analysis to other product categories to investi-

gate their repairment patterns as well as elaborate category-specific considerations about 

options to repair/replace. Potentially, one could still use and apply McCollough’s theo-

retical model and our same approach with household expenditure in the different catego-

ries in order to have comparable results and interpretation for different product categories. 

As categories like foe example shoes are consumed differently than home appliances, it 

 
42 In particular, Spain and Belgium are regarded as the countries with the most ambitious policies for re-

use ("Electronic Waste and the Circular Economy Contents", 2020).  
43 “An example might be a PCS that has a target to recycle 1000 tonnes of large household appliances.  If 

the PCS uses re-use evidence to meet this target, it might only need 800 tonnes of evidence – a premium 

of 25%.”("Electronic Waste and the Circular Economy Contents", 2020,p.4) 
44 Especially the large ones. 
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might be more difficult to infer from ONS expenditure data if the household has bought 

a new pair of shoes to replace an old pair or just to be able to merely increase wardrobe 

selection.  

Secondly, as the debate on how to reach sustainable economic growth in the context of 

the Circular Economy continues to receive more attention and significance, it would be 

useful to extend our analysis to a cross-country comparison because there is a question of 

whether a country with similar economic aspects as the UK would show comparable re-

pairment dynamics. It would also be interesting to replicate the analysis both for the UK 

and other countries, using a reliable estimate of the saving rate as regressor. This will 

allow to test if the IDR significantly affects the repair/replace rate in the different geo-

graphical contexts and determine which is the most (least) wasteful society according to 

McCollough’s theory (2010). In particular, it would be insightful to extend the analysis 

to countries with emerging markets and economies, whose practices for repairing and re-

using, for reasons like potential scarcity of resources, might be more prominent.  

In the end, with respect to the next generation of household appliances i.e. “smart” or 

IoT-integrated appliances, more research is needed regarding the challenges and oppor-

tunities for repairing that those products can potentially bring. Sequentially, legislators 

must enact policies to minimize the threats to repair while enhance the potential of tech-

nology to develop more efficient solutions to repair products (e.g., DIY repairment apps 

and Big Data to improve product manufacturing from risk of break-ups). 
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10. CONCLUSION 

The aim of this research paper was to analyse data of UK household expenditure in order 

to see if there was a trend in repairments of gas and electrical household appliances in the 

years 2001 to 2018, as elaborated in McCollough’s theoretical model (2010). Addition-

ally, we wanted to find, examine and explain factors that influence repairment dynamics 

in the UK in order to discuss potential challenges for policy makers in the context of the 

Circular Economy. In order to address these topics, we chose to replicate McCollough 

empirical analysis: a binary logit regression using household expenditure survey data, 

with the likelihood to repair as dependent dummy variable. 

Then we wanted to investigate the drivers of such negative trend in the data. We do that 

by interacting time with education, income and price ratio in three more regressions, re-

spectively. None of those three factors can explain the negative trend. Therefore, we in-

vestigated external evidence that can justify this trend by extending our research to the 

current barriers to repairment in the UK context. We concluded with a brief section dis-

cussion of the potential challenges policy makers will face transforming the UK from a 

throwaway society to a Circular Economy. 

We found that over time, the rate of repairments to replacements have decreased signifi-

cantly over the 18 years of analysis. Furthermore, our results show that the variables in-

come, age and education have a significantly positive effect on the likelihood to repair, 

whereas the price ratio and family size are reported to be significantly negative. The re-

sults mostly meet the expectations we had set before. The only nameable deviation to our 

expectation was the significantly positive result for income. Even though the reported 

coefficient is extremely close to zero, we expected income to be significantly negative 

related to the likelihood to repair.  

Furthermore, and to help us understand the driving factors of the negative repairment 

trend we observe from our data analysis, UK specific factors and barrier to repairment 

were researched on. By gathering and analysing information on current economic and 

technological trends for product repairment, it became clear that the evolution and 
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implementation of the Internet of Things plays an increasingly important role as it comes 

with both opportunities and challenges for the development of repairment dynamics in 

the UK. 

Combining our results with external evidence from the UK, we conclude that concrete 

measures to incentivize repairs to consumers as well as producers are needed if the ob-

jective is to increase repairment activities and to therefore benefit from the enhanced life 

cycles of products towards a sustainable economic growth model. These measures can 

include but are not restricted to a reduction in the price ratio of repairment to replacement, 

the implementation of regulations to enhance repairability, and the promotion of the con-

sumers’ awareness and sensibilisation towards their rights and gains of repairing a prod-

uct instead of replacing it.  

As the debate on how to reach sustainable economic growth in the context of the Circular 

Economy continues to receive more attention and significance, it would be useful to ex-

tend this research to a cross-country comparison because there is a question of whether a 

country with similar economic aspects as the UK would show comparable repairment 

dynamics. This analytical country comparison would allow to investigate on factors that 

influence repairment patterns that lie outside the macroeconomic perspective. Addition-

ally, research on factors that influence repairment patterns should be differentiated for 

various product categories, as different product characteristics, consumption patterns and 

repairment options make each product type offer their own potential to add sustainable 

value towards the transformation towards a Circular Economy.  
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