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Abstract  

The topic of sustainable energy transition became forefront in the last two decades as a part of 

tackling the problem of climate change. Although attention is high on the harm caused by 

industries, individuals and households can and should also enhance the transition. Four groups 

of actions of individuals were taken into account, namely choosing energy sources, making 

their surroundings energy efficient, adopting energy-saving habits, and limiting their indirect 

energy use through responsible consumption. This research aims to explore barriers of 

sustainable energy transition for sustainability-oriented but low-income individuals. This 

specific group was chosen because lower-income groups of developed countries seem to be 

stuck at using fossil fuels, and to highlight that although motivation and an interest in 

sustainability are important, it is unfortunately not enough to make changes. This topic was 

approached with an exploratory qualitative research including semi-structured interviews to 

gain detailed insights. The results show twenty separate barriers, that could all be linked to the 

motivation, knowledge, and context triad. This study raises awareness about the fact that sub-

groups of society can have unique barriers that need to be overcome, enriches theories about 

implementing sustainable energy transition, and gives insights to sustainable entrepreneurs to 

support energy transition.  
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INTRODUCTION 

Climate change has been recognized to pose an adverse threat to the Earth and its habitats with 

already occurring weather and climate extremes across the globe, damaging both nature and 

people (1). The topic of sustainable energy transition became forefront in the last two decades 

as a part of tackling the problem of climate change, since energy production and consumption 

accounted for about 76% of annual human-caused greenhouse gas emissions in 2018 (2), and 

was also proved to have increased in emissions the most these past years (1).  

Sustainable energy transition is used as an umbrella term including aspects such as energy 

efficiency, affordability, reliability, lower dependency on the fossil fuel industry, and energy 

independence (3). Taking steps towards it can take various forms, however, some examples 

include chain efficiency such as producing goods with lower resource use, efficient use of clean 

and green gas including the energy efficiency of buildings, sustainable mobility solutions, CO2-

free electricity, and optimization of the built environment (4). Sustainable entrepreneurs are 

constantly emerging with new energy solutions, consultancy services and educational 

programs, but the pace of the transition is still relatively low (5). The increased attention on 

these topics is also represented by the growing number of national and international regulations 

and incentive systems. To deliver on the Paris Agreement’s claims, the European Union 

introduced the Clean Energy for All Europeans program in 2019 to accelerate the process. This 

includes the following targets for 2030: 

• At least 40% cut in greenhouse gas emissions 

• At least 32% renewables in energy consumption 

• At least 32.5% energy efficiency (6). 

At the same time, the European Green Deal appointed the goal of zero net emission of 

greenhouse gases to the year 2050 amongst other goals, in order to turn the EU into a fair and 

prosperous society, with a modern, resource-efficient and competitive economy where 
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economic growth is decoupled from resource use (7). The context of this research is the 

Netherlands, which was one of the first countries to aim to eliminate natural gas from its energy-

mix, and is transitioning according to the Energy Agreement for Sustainable Growth policy 

signed in 2017 (8).  

Although industries are certainly a key group of actors, consumers can also have the power to 

stimulate transformation as they shape the demand side of markets. The European Green Deal 

also acknowledged that the driving force of the transition is and has to be the citizens (7). 

Therefore this study focuses on individual or household energy consumption, which accounted 

for almost 20% of gross inland energy consumption or in other words, the overall supply of 

energy for all activities on the territory of the EU in 2020 (9).  

Finances have been a key issue in energy transformation from the beginning, as capital flowing 

into the fossil fuel industry is still greater than those aiming for climate adaptation and 

mitigation (1). Although the costs of solar energy, wind energy and batteries have seen a 

sustained decrease in the past decade (1), the extent to which lower-income consumers are able 

to engage in energy transition even if they are motivated to do so remains uncertain. Researchers 

found that low-income countries tend to use traditional bioenergy by burning natural materials 

for household needs, while higher-income citizens of developed countries usually adopt a 

higher percentage of modern renewable sources, but those in the middle tend to be stuck at 

using fossil fuels (10). This led this study to the assumption that low-income groups of high-

income countries might be an interesting group to examine. 

Furthermore, acknowledging that education and motivation towards mitigating climate change 

is a broad and difficult topic by itself, this study focuses on people who are already 

sustainability-oriented. This segment has the ability to show that often this orientation that 

nowadays more and more people feel is key, but not enough for transition to happen. Although 

incentives and the longing for a greener future might bring the motivation for energy transition, 
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these measures often remain unimplemented due to amongst others, the complexity of the 

process, the size of the necessary investment or the lack of specific expertise (11–16). This 

study intends to provide insight into this matter by answering the following research question: 

How do low-income, sustainability-oriented individuals perceive 

the barriers of sustainable energy transition? 

Accordingly, the main aims of this research are to explore and raise awareness about the barriers 

of sustainable energy transition and encourage sustainable entrepreneurs to think about these 

barriers and how to overcome them to accelerate the transition. Additionally, by looking at the 

low-income, sustainability-oriented group this study gives a potential explanation for the value-

behaviour gap in sustainable transformations and highlights that different groups may face 

different barriers and therefore require different solutions. 

In the next section, the important theories are introduced, including how sustainable energy 

transition can look like for individuals and what barriers were already discovered by 

researchers. Then the methodology of this study is described for transparency and replicability 

reasons, before introducing, discussing, and drawing conclusions from the twenty barriers 

found in this research. 
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THEORY 

Entrepreneurship and Energy Transition 

This study aims to offer insights to sustainable entrepreneurs in the field of energy transition, 

as entrepreneurs are key actors in such innovative fields. While traditional businesses mainly 

focus on profit (17), sustainable entrepreneurs are balancing between the triple bottom line of 

planet, people and profit (18,19). Green energy solutions often serve as business cases for 

sustainability, where economic success is increasing as the company performs in sustainability 

related issues (20–22), as with sustainable solutions purchased by individuals, both economic 

and environmental business performance increases. Besides offering innovative products and 

services, entrepreneurs can also engage in institutional entrepreneurship and shape the context 

they operate in (23). Overall due to this immense power of sustainable entrepreneurs, 

supporting them with insights about their target customers has the possibility to increase the 

pace of sustainable development. 

Sustainable Energy Transition for Individuals 

The essence of energy transition can be summarized as developing and increasing the 

production and adoption of less harmful energy sources, while reducing the production and use 

of fossil-based energy sources (24). Although there is plenty of attention on the decarbonization 

of companies and industries, individuals can also take their part in sustainable energy transition.  

Based on various literature (12,25–28), individuals’ or households’ contributions can be 

categorized into four main groups, namely the sources of used energy, the energy efficiency of 

surroundings and devices, the individual’s habits regarding energy use, and indirect energy 

use. 
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The sources of energy 

Unfortunately in 2019, burning fossil fuels is still the way 85% of the world’s energy needs are 

met (29). Besides being non-renewable, the main problem with using fossil fuels is the 

disproportionately high amount of greenhouse gas emitted, and the potential consequences of 

air pollution for both the health of people and the environment (30). Alternatives include 

biomass which emits less than half of fossil fuels per the same amount of energy, but still 

significantly more than standard renewables (30), hydrogen which is still a developing field and 

the emissions depend on how the hydrogen is created (31), and nuclear energy, which competes 

with renewables in emissions, but is surrounded by political and security related controversies 

(30,32). The standard forms of renewable energy sources include hydropower, wind, solar, and 

geothermal energy, which all come with very little emissions and potential negative 

consequences compared to the other solutions, but require infrastructure improvements such as 

new energy storage solutions amongst other investments (30).  

Moving towards renewable energy sources is therefore a goal and a challenge in sustainable 

energy transition (25). Fortunately, most of these less harmful sources have already been 

translated into household solutions. In many countries it is possible to choose your energy 

provider, therefore some can choose providers who use more renewable sources. There are also 

various solutions that are more local. Household energy can be generated through solar panels, 

smaller wind turbines, and smaller hydroelectric systems set up on and around the house, while 

specifically for heating purposes, besides solar heating panels, biomass heating systems, and 

air source heat pumps which derive heat from the air outside can be utilised. (33)  

The energy efficiency of surroundings and devices 

The energy efficiency of one’s surroundings and devices is key for smarter resource 

management. This category includes two main ideas for households, the energy efficiency of 

the building, and the devices they surround themselves with. The energy efficiency of a building 
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can be improved by for example gas leak detection, insulation and air sealing, thoroughly 

planning the heating system, and creating opportunities to use more daylight (34). When it 

comes to devices, one important decision is how many devices are even necessary for the 

household, for instance, one can easily choose to live without a drying machine and hang-dry 

their clothes. After identifying the necessary devices, they can be chosen with the energy 

consumption taken into consideration, like buying a smaller refrigerator with smaller energy 

consumption or choosing based on energy efficiency rankings of products. These rankings are 

often published by the manufacturer of the device, or by third parties. (27)  

Habits 

Besides the amount and kind of devices a person owns, their energy efficiency also depends on 

how they are using them. Although adopting new energy-saving habits often brings only smaller 

changes in an individual’s overall consumption, they are a relatively easy and zero- to low-cost 

methods. There are many small changes someone can do. For example, turning off the lights 

and devices when they are not in use and pulling out unused devices to eliminate standby energy 

waste. Appliances should be used to their full capacity, for example, washing machines and 

dishwashers need to be full in order to use the least energy per item. Newer appliances also 

have eco modes which are aimed to use less water and energy (35). From an electricity point of 

view, doing some tasks manually instead of using appliances is also a sustainable option, 

however there is the chance of a negative spillover effect (25) for example washing dishes by 

hand often uses more water than dishwashers do. On average 63% of household energy use 

comes from heating (9), therefore reducing the use of heating and air conditioning and instead 

dressing based on the weather is important. An individual’s energy use does not only happen at 

home, another major contributor tends to be personal mobility, therefore a more sustainable life 

can be facilitated by choosing to walk or bike more often, using public transport instead of a 

car and choosing trains instead of flights for longer travels (12,25,36). The last part of the habit 
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category is whether someone tracks their energy use in any way, as knowing your consumption 

can enable the reduction process (37). 

Indirect energy use 

The last category of household energy use is a very significant one taking up more than half of 

a household’s energy needs in developed countries (28,38). So far the direct ways of using 

energy were discussed which originate directly from one’s actions such as heating or lighting a 

home, however, energy use also comes indirectly, from the energy that is used for the 

production, transportation, and disposal of goods and services purchased by households (25,39–

41). Individuals can limit their indirect energy use by being conscious about the products and 

services they obtain and taking the full lifecycle of a product into consideration. This is 

unfortunately quite challenging due to the lack of data, as these lifecycle assessments often 

haven’t been conducted yet, or contain vague estimates, or are not publicly available. 

Barriers and Enablers of Sustainable Energy Transition 

Researchers identified various drivers and barriers of the energy transition process (11–15). 

Steg et al. discussed three main factors that can enable or hold back an individual’s progress 

for sustainable energy transition, knowledge, motivation, and context (25). Due to the 

universality of this theory, barriers previously identified by researchers are discussed in line 

with these three groups.  

Knowledge and Motivation 

Knowledge and motivation are two closely interlinked aspects. Before a person takes conscious 

steps towards sustainable energy, they have to be aware of the problem.  This can be the 

realization that the current energy system is a big contributor to climate change, but energy-

saving habits can also start with the aim to reduce household expenses. Second, after being 

aware of the problem the person needs to care about it enough or in other words find the 

motivation to look for solutions.  And third, the person needs to know about potential solutions 
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they could take (25). Researchers in the past pointed out that people tend to have a lack of 

knowledge and serious misconceptions about the topic of energy. Some examples are individual 

activities being insignificant compared to industries and therefore they don’t matter (42) and 

energy use being proportional to the size of the appliance (43). Additionally, many people are 

unaware of or have misconceptions about the energy system, the energy sources and their other 

options (44–46). 

Regarding knowledge and motivation, the IPCC noted the lack of citizen engagement, low 

climate literacy, and low sense of urgency as barriers for of the energy transition (1). 

When it comes to motivation and deciding whether or not to act on an issue, people compare 

their costs and benefits (25). The costs and benefits that apply to a situation are highly dependent 

on personal values, as it is often their perception of costs and benefits that they can compare 

rather than factual information. Those with more prevailing egoistic and/or hedonic values are 

less likely to positively evaluate sustainable transformation due to their focus on personal gains 

and pleasure, while those with stronger altruistic and biospheric values are more likely to 

engage in sustainable changes because they hold the well-being of society and the environment 

to a higher value (47–49). 

Biresselioglu et al. identified several potential barriers linked to knowledge and motivation (16). 

Although this might be starting to change due to last year’s changes in energy prices (50,51), 

according to Biresselioglu et al. (16) decision-makers perceive energy to hold relatively low-

value, due to their energy expenses being a low percentage of their overall expenditures. 

Households and small businesses also often take their current energy system for granted, 

partially because the high level of abstraction of the topic makes it difficult to imagine changing 

the status quo. This can be an important barrier to bigger changes like adopting a new source 

of energy into a home. The transition process is also slowed by the fact that most people do not 

know or cannot fully comprehend the long-term impacts, which limits the perceived worth of 
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the investments. Affecting willingness, there is the lack of interest and involvement, and the 

often-occurring resistance to change when it comes to transformative ideas, due to for example 

fear and anxiety. There are also social barriers such as norms, for instance, the idea that such 

investments are mainly a matter for the upper class of society. High levels of uncertainty and 

perceived risks restrain the diffusion of such innovative solutions. Technological and 

innovation uncertainty arises from the lack of expertise in the field, causing a fear of the new 

solutions quickly becoming outdated due to rapid development. In the regulatory context, the 

often-changing political environment and the interplay of international and national legislative 

forces make it challenging to always stay up-to-date and lead to uncertainty about the amount 

and kind of support decarbonization projects will get in the long run. (16)  

Context and Ability 

Even if people are motivated to act and have some knowledge about solutions, they can still 

remain unimplemented. This phenomenon is called the value-behaviour gap and can be 

explained by contextual factors restraining opportunities, making the person unable to take 

steps towards transformation (25). The IPCC highlighted limited resources and especially 

insufficient mobilization of finance as the main issue that hinders adaptation (1), while 

Biresselioglu et al. named these contextual barriers administrative and operational barriers and 

identified two main factors (16). First, they also elaborated on how technological improvements 

are very resource intensive, therefore scarcity in for example finances but also in available 

qualified personnel and expertise can obstruct the implementation of solutions. And second, 

implementing highly technological solutions, and understanding and leveraging the 

government’s support systems including possibilities for grants and loans that could ease 

resource scarcity, can be complex and require great effort. Additionally the amount and kind of 

external support people can get including both financial and operational help from banks, 

governments, consultancies, energy providers, etc., immensely affect one’s opportunities (16). 



12 
 

Researchers have found low-carbon and efficient technologies not being equally accessible to 

everyone, as an explanation to why these technologies are mainly adopted by higher-income 

groups (52–58). The high investments required by energy transition can also lead to an overall 

higher cost of energy in the short- to medium-term, due to the necessary infrastructure 

improvements, which would disproportionately harm those with low income (52).  
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METHODOLOGY 

Research design 

To answer the research question, an exploratory qualitative research was conducted. An 

inductive approach was applied, with the goal to explore how sustainability-oriented, low-

income individuals perceive the barriers of sustainable energy transition, in other words, to 

build a theory for what might cause a value-behaviour gap for this specific sub-groups of 

society. Various aspects of the topic were taken into account to reinforce reliability through 

methodological consistency (59). There are already existing theories about the barriers of 

sustainable energy transition, however, most articles view the problem from a policymaking or 

industry-related perspective (11–16), whereas this research focuses on a specific actor group, 

sustainability-oriented but low-income individuals and the value-behaviour gap. Therefore the 

topic of this research is closer to nascent theory on the maturity scale, meaning the use of 

qualitative data is more suitable (60). Qualitative research is aimed at identifying underlying 

concepts and the relationships between them (61), produces a wealth of detailed data on a small 

number of individuals (62), and is generally regarded as an approach where theory and 

categorization emerge after the collection and analysis of the data, therefore is the typical design 

for inductive research (63). A qualitative study often focuses on real-life events, processes and 

experiences (63), in this case, discovering and understanding more about the barriers of 

sustainable energy transition. It is also the preferred method when answering research questions 

starting with  “how” or “why”, in other words when explanations are being sought (64,65).   

Data collection 

The data collection of this research is qualitative by nature, in the form of semi-structured 

interviews, emphasizing the interpretivist view of qualitative research, where the gaining of the 

understanding about the world happens through discovering the interpretation of that world by 

its participants (63). The participants were chosen from university students from the field of 



14 
 

sustainability, as they are considered to represent both being sustainability-oriented and being 

low-income. These two sampling factors were confirmed for each individual at the beginning 

of the interviews. The study took place in the northern region of the Netherlands, and students 

were involved in courses at the University of Groningen, but apart from that the participants 

were chosen to be diverse in gender, age, background, and nationality to increase 

representativeness. 

An overall of six participants were interviewed, at the beginning of May 2023. Each interview 

took place in person in the offices of the University of Groningen to ensure a calm, comfortable 

and familiar setting for the participants and lasted between 25 and 50 minutes. The interviews 

started with introductory questions about the participants’ living situations, and general 

thoughts and attitudes towards the energy system, to get the discussion started. Afterwards, the 

main section of the interview covered all of the four types of activities discussed earlier, the 

sources of used energy, the energy efficiency of surroundings and devices, the individual’s 

habits regarding energy use, and their indirect energy use. The main focus of this section was 

to figure out the reasons behind their current energy use and what holds them back from 

engaging more in sustainable energy transition. The closing section of the interviews were more 

generally about what they perceive to be their barriers, whether this discussion changed 

anything about their attitude towards energy, and offered a possibility to clear up any previous 

answers or share information that was not specifically asked but seems to relate to the topic. 

The interview guide can be found in appendix A. 

Data analysis 

The interviews were recorded with informed consent to transcribe and code in the later stage of 

data analysis. The transcription took place with the help of Otter.ai and then coded with the use 

of Atlas.ti software.  
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The coding structure was developed inductively through thematic analysis to find themes 

emerging from the data (66). After careful revision of the transcripts, the three main themes 

mentioned in the theory section, motivation, knowledge, and context were deemed fitting to be 

the first-order themes, because even though these categories are not necessarily mutually 

exclusive (for example how knowledge affects motivation), this framework provided defined 

categories, in which all found barriers seemed to fit. The second-order themes provide a 

narrower categorization, and the third-order codes were the narrowest categories, to which the 

answers of the participants could be compiled. The coding tree can be found in appendix B.  

Ethical considerations 

Throughout this study, careful considerations were taken about the ethicality of the study, and 

as a result, the study abides all ethical suggestions and regulations of the University of 

Groningen. 
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FINDINGS 

In the following section, the results of the study are described, presented with example quotes 

from the interviews and discussed, intending to answer the following research question: 

How do low-income, sustainability-oriented individuals perceive 

the barriers of sustainable energy transition? 

Throughout the interviews, all participants confirmed that they are very interested in 

sustainability, care about the environment, and this motivates them to engage in topics such as 

energy transition. All of them described their motivations similarly to the following: 

“I'm aware of what's going on environmentally speaking. And, yeah, when I think 

about the future, I know that if we continue not changing our consumption and 

behaviour… we're not going anywhere.”(P4) 

Additionally, participants showed a sense of wanting to make a change: 

“…and also, I just have the feeling if we don't do it…. this transition is not going 

to happen.”(P5) 

At the same time, the conversations shed light on various barriers that stand in the way of 

sustainability-oriented low-income individuals. It is important to note, that the coding tree is 

although pretty close, but does not match the results model exactly, as after the coding some 

answers were inconclusive amongst participants thereby some codes were not concluded to be 

a barrier. A summary of the explored barriers is shown in Table 1.  
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Barriers of Sustainable Energy Transition for sustainability-oriented, low-income individuals 

1st- 

order  

T. 

2nd-order  

Themes 
 Barriers  Examples and explanations mentioned in interviews 

M 

O 

T 

I 

V 

A 

T 

I 

O 

N 

Self-

centeredness 

Comfort preference 
- Using a car in everyday life 

- Flying instead of train use 

- Using/ not using eco on appliances 

Habits - Not changing because "it has always been like that" 

Background 
- Parental example about energy saving 

- Education 

Ambiguity, 

Abstractness 

Taking energy for granted 
- Not realizing how essential energy is, 

 and how much it is used 

No feeling of control 
- Being demotivated by feeling powerless and depending on 

others 

Feeling of insignificant 

contribution 

- Being demotivated by others' irresponsibility 

- Waiting for bigger actors to change 

Difficulty of topic 
- Being demotivated by finding the topic too complex and 

scientific 

- No motivation to research the topic due to its size 

K 

N 

O 

W 

L 

E 

D 

G 

E 

About 

current 

situation 

Lack of knowledge about 

home & devices 

- Not knowing the sources of energy and the energy 

efficiency/ energy use of home and devices,  

- Building on assumptions 

Value attachment 

problems 

- Not tracking energy use 

- Utility cost being a fixed amount, or fully included in rent 

- Not paying based on how much is used 

Lack of 

informed 

decision-

making 

Difficulties in getting 

information 

- Companies not displaying energy-related data 

- Some info being too technical, and difficult to understand 

Lack of trust in 

information 

- Being conscious about potential greenwashing, not 

believing companies' claims 

- Being critical about certifications and metrics 

Shopping habits,  

bounded rationality 

- People being stressed and in a hurry during shopping, not 

spending a lot of time with choices 

About 

options 

Confusion about what is 

more sustainable 

- Lack of information about the best practices in both habits 

and products, e.g.: boiling water on the stove or a with kettle 

- Acknowledging spillover effects e.g.: dishwasher uses 

energy but uses less water than washing dishes by hand 

C 

O 

N 

T 

E 

X 

T 

/ 

A 

B 

I 

L 

I 

T 

Y 

Living 

situation 

No control over living 

space 
- Renters not being able to change aspects of their home 

Short-term focus,  

no attachment 

- Not wanting to improve home or invest in it due to renting 

for a short time 

Property traits 

- Location influences transportation habits 

- Location influences the housing market, e.g.: Netherlands' 

housing crisis limiting renters' choices 

- Built-in aspects cannot easily be changed 

Finances 

Low-income - Being reluctant about any solution that requires payment 

Investment, premium 

price of sus. products 

- Sustainable products being uninviting due to higher prices 

- Energy-related improvements generally needing bigger 

investment 

Buying second-hand 
- Second-hand buying eases expenses but can limit the 

choices, and lead to the purchasing of older, less efficient 

appliances 

Lack of 

options 

No available greener 

products 

- Feeling like all options are unsustainable from a product 

kind e.g.: all phones are transported from far away 

Table 1: Findings model, Barriers of Sustainable Energy Transition for Sustainability-Oriented 

Low-income Individuals 
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Motivation 

Self-centeredness 

Although sustainability served as a serious motivator for all participants, motivation-related 

issues were still mentioned. Comfort was repeatedly mentioned as an intense demotivator in 

the case of for example choosing a transportation method: 

“I try to cycle as much as possible. But I can be lazy sometimes. I do have my own 

car, so that's a big problem. I was willing to sell it already for over a year… The 

thing is, it's really easy to take it. So laziness, I think that's why I never sold it 

yet.”(P2) 

Comfort or amusement is also prioritized over sustainability when it comes to travelling. 

Multiple participants described travelling as a very important activity in their life, however, the 

train is only preferred for shorter distances. Sometimes the emissions of travelling by plane 

comes to mind but it is seen as a must to maximize satisfaction: 

“…the first time I came to Leeuwarden I used the train … and I had really one of 

the worst experiences in my life of being 16 hours in one room with five people… 

And from there on, I said to myself, okay, that's just not okay.”(P5) 

Whether a person has energy-saving habits in their daily lives, is also influenced by what actions 

are comfortable, as shown by for example the following two discussions about using energy- 

and water-saving eco-programs on appliances: 

"-…the dishwasher for us is always on eco, like if you don't actively change the 

program then it automatically does an eco-program. So, we always use the eco-

program because that’s just the basic option. 

-And if it wouldn't be the basic option? 

-I would do it still but I don't know about my roommate, I don’t think so."(P1) 
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“-Do you tend to use eco programs on your appliances?  

-Yes, I think I use it because also this is the quickest for us. So It’s more of a 

comfort thing.”(P3) 

Closely linked with comfort there is also being used to your way of life as a barrier of any kind 

of transition. Having habits or situations that would require conscious effort to change. For 

instance, one participant had the following reaction when asked why their home works fully on 

fossil fuels: 

„Hmm good point! Maybe because it's always been like this, it’s really like I came 

into that house and I didn't actually make efforts to change the situation.”(P1) 

On the contrary, building the right habits could also be a motivator, and highlights the important 

role of background, parental examples and education: 

“For sure education from parents. So how they raised me. I remember my dad 

every time when I left my light on, remark what is happening? Turn off your lights! 

Who's paying the energy? I mean, he's right so yeah…. I think for them, it's not 

even about price or sustainability, saving is just common knowledge.”(P5) 

Ambiguity/Abstractness of the problem 

Motivation in the field of sustainable energy is compromised by the difficulty, technicality, and 

abstractness of the topic. Some participants mentioned how people tend to forget how essential 

energy is and take it for granted, failing to motivate them towards saving it: 

„Energy hmm… I’m thinking… people take it for granted. Always. ….they don't 

think about leaving the lights on. I think people shouldn't take it for granted. 

Because it's kind of special. And we're very lucky here in the Netherlands that 

energy is everywhere.”(P2) 
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Because of the size of the issue of climate change and the many involved actors, the 

dependencies on for example energy providers create a feeling of having low control over 

personal energy use: 

“I don't have a choice, when I put my charger in the…*points at outlet*… 

charging my phone I don't know what kind of energy I'm using. Only fair I know 

it's electricity whether it's green or grey I wouldn't know.”(P2) 

“Of course, you have some control, in the end, you can choose which sorts of 

energy, which supplier you choose, but that's not right now. Of course currently 

me specifically no, I don’t have control…. It's kind of the same as buying products 

in supermarkets. So you have the offers and you choose from the offers, it's not 

like you can pick and choose okay, I want wind energy, sun, water energy, and 

this all combined. So you kind of have these pre-bundled packs, which you can 

choose from.”(P5) 

Furthermore, due to there being major actors and industries that are known for their emissions 

and harm, participants often have the feeling that their daily habits have insignificantly little 

effect: 

“…when it comes to, utility usages, like with water, you can maybe influence it, 

but it's not going to make I think, a big difference.”(P3) 

“I try to be as sustainable as I can. But I know that me alone, it’s not enough.”(P4) 

As discussed in the theory section, knowledge or awareness is necessary before motivation can 

occur. Although the participants of this study are highly interested in sustainability and 

regularly engage in broadening their knowledge, even they expressed feelings of uncertainty 

around the topic of energy transition: 
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“I know that our house is not with green energy and I always kind of wanted to 

change that. But energy for me is this topic that I just don't know a lot about so I 

don't touch it, you know.”(P1) 

„-Can you summarize what holds you back from being even more sustainable? 

-Probably, first lack of knowledge. I think that I should know way more to behave 

truly sustainably.”(P4) 

The next section discusses the different kinds of barriers within the problem of knowledge. 

Knowledge 

About the current situation 

Based on the interviews, the participants proved to be somewhat unaware of their surroundings 

from an energy point of view, for both the source of energy they are using, and the efficiency 

of their homes and appliances, their knowledge is mostly based on assumptions or feelings: 

“I really wouldn't know because… I never looked at it actually.… I don't know 

whether they are efficient or not. I know that the TV isn’t because when it’s like 

on for an hour it's heating the room up, losing a lot of energy.”(P2) 

When it comes to tracking their energy use, most of them do not track it on a monthly basis, 

either because they don’t know how to do that, or because of a lack of interest so far. This, 

together with paying fixed rates for energy, or the cost of utilities being included in the rent was 

agreed to make it difficult for them to attach value to their used energy: 

„- No, no I don’t track it. But I think I don't know if there's any application that 

we can use easily to track our energy. But yeah, if I knew that there's some kind 

of an app like that, I would definitely use it. 

- But so far, you have not really considered looking at it?  

- No, no.  

…. 
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- And so what you pay doesn't depend on what you use? Right?  

- It's always that. Yes.  

- Do you think it makes it more difficult to attach value to it? 

- Yeah, yeah, it's definitely because if I have to pay the cost of the energy based 

on what I use, then I will be more aware and track my energy use.”(P6) 

Informed decision making 

In order to become more consciously sustainable, it is inevitable to get reliable information 

about the different options, products and companies. Even though the participants are more 

aware than the average, they still feel that finding out about a product’s energy needs throughout 

its lifecycle is challenging as a consumer: 

“Yeah. Pretty difficult. Because.… I think it's already super hard to understand 

where the products are coming from. Not even thinking of which energy they used, 

or how much energy it took for the product to be here, I think it's, like, far away 

from us.”(P1) 

Moreover, participants expressed problems with trusting companies’ claims: 

“But mostly companies start just having their own scale, and suddenly the 

products are super green, but in this scale, nobody is interested. It's just 

measurement entities made up by their company so that their product looks 

good.”(P5) 

Unfortunately, available information and motivation are still not always enough to purchase 

sustainably, due to nowadays shopping habits and often being in a hurry, as explained by the 

next quote:  

“I think often you just especially when you're stressed and at the supermarket, 

you're not going to start thinking about oh my god, how much energy does this 
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product A compared to product B use, you're just going to take the cheaper one 

or which one is more attractive to you.”(P5) 

About options 

Due to the participants’ orientation towards sustainability, they already showed some 

knowledge about the different energy sources and solutions: 

“I'm definitely aware of some solutions and renewable sources but to me, it just 

feels difficult...”(P2) 

On the contrary, the participants mentioned multiple situations, where it is very difficult to 

decide which option is the more sustainable, or more energy-conscious decision: 

“I'm always struggling with the water if I want to heat up one litre of water what 

is now more resource efficient and more sustainable, using the kettle or the gas 

stove? And I actually go for the kettle, but… it’s just a feeling”(P1) 

“I think nowadays, there's so much confusion about what a sustainable product 

really is.”(P5) 

Context / Ability 

The third main group of barriers explain why someone who is motivated and has the necessary 

knowledge would still refrain from being more sustainable. Their contextual factors limit their 

ability to act. 

Living situation 

The feeling of low control was already mentioned as a demotivator, however, control is also a 

serious contextual barrier. All participants identified renting their homes as a control-reducing 

factor, as decisions about energy sources, efficiency improvements, and often also appliances 

are made by the landlord: 

“I think we're not allowed to change anything about anything.”(P2) 



24 
 

“…I live in a rented place and it's not exactly my place to choose which energy 

provider they choose for the building. So, I don't feel like I have any control 

now.”(P6) 

Renting also leads to a short-term focus and a lack of attachment. Participants seem to accept 

the conditions for a short time as opposed to putting efforts into changing them: 

“…the first thing that comes to mind is always my life in my home country… 

because that's my house or where I long term live so I feel more committed to 

changing the energy there, than, to be honest, get to it here in the Netherlands, 

where I'm just renting.”(P1) 

“I know that I'm only here for one year, I would not really invest money into 

it.”(P3) 

Given traits of the property can also be a barrier for a more sustainable life. For example, the 

location influences transportation habits: 

“I would say in the Netherlands or in cities where you have possibilities to take 

public transport or cycling lanes, I always do that. However, my hometown is on 

a hillside where you don't really have cycling lanes and it would also be harder 

than in the Netherlands and the public transportation is also not that really 

distributed in every section of the city so in that city I use a car because it makes 

commuting way more comfortable and easier.”(P3) 

And the built-in parts of the home influence how much a person can limit their energy waste: 

“Yeah, the windows are a huge thing like my window is...bad. Even though we 

went to the hardware store and we bought these insulation yarns... But windows 

are an investment and they lose a lot of energy. Also in our main living room, we 

have one big window and it's like freezing in front of the window and the heater 

is underneath the window, it’s just inefficient.”(P1)  
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And the current housing market at the location influences one’s priorities when looking for a 

home: 

“I moved to the Netherlands… and I already knew that the housing situation is 

going to be the most challenging…. the university also stated in the website that 

if you don't find an option to live until early August or something maybe consider 

postponing your studies…. the situation here in the Netherlands is always like this 

that you also have to compete with others because there's lack of housing 

facilities…”(P3) 

“- When choosing your current home, was energy efficiency something you 

considered? 

- No, it was actually so stressful to find a house here so once I found this rental 

online, I immediately just clicked on it and decided to go with the house I can 

get.”(P6) 

Finances  

Because this research is looking at low-income individuals, it was likely that finances will form 

a group of barriers. Based on the interviews, having a low income is in itself a barrier to a more 

sustainable life, for example by changing the attitude towards improvements: 

“I should get a job first, earn money. So, I can also like, act more consciously. So, 

I can be more aware of the possibilities and like, because of having the money, 

you can also afford more or different kinds of options”(P3) 

“I don't have the smart wires anywhere because we're still students and we don't 

have any money so yeah, I'm not buying that kind of fancy stuff.”(P6) 

At the same time, participants feel like sustainable travelling and sustainable products tend to 

have higher prices, and sustainable home improvements require an investment that is difficult 

to make: 
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“I don't know if I would be able to… at least alone to change this because there 

is an investment, they will have to pay a lot to install solar panels.”(P4) 

“I want to become more sustainable but… well, sustainable products are subject 

to like, premium pricing. So sometimes I would say, it's the biggest challenge for 

me to like really use sustainable things.”(P6) 

Due to their income situation, some participants opted for shopping second-hand, which might 

be more sustainable for some products, but when it comes to appliances, it can lead to buying 

older, less effective models, and an overall lack of focus on their energy requirements: 

“So, all of our furniture we’ve got second-hand from Marketplace. So, everything 

we bought was second-hand from our oven to our fridge, dryer to our washing 

machine. Everything…. We got them for cheap and we took them, we didn't look 

at the energy class…. of course, that’s a positive but… not the main focus.”(P5) 

Lack of options 

The last contextual barrier that was found is that sometimes it feels like none of the available 

options are truly sustainable, as explained in the next quote: 

“-When buying any kind of product or service, do you consider it sustainability? 

-No, I would say no, I guess, like, I know for sure that this one is not produced 

here *points at phone*… And I know that all the big businesses have their factory, 

planted in China, for example, and the other part of it is, from another country 

made with very low wages, then they export everything, and I know that they 

produce a lot of emissions and use energy. So, it's hard for me to take the 

sustainable option, because of the fact that they are not sustainable.  

-So, you feel like there are not really any more sustainable options?  

-Yes.”(P6) 
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DISCUSSION 

As a result of this research, an overall of twenty barriers were found that hinder the adaptation 

of sustainable energy transition practices. This section compares the results to the previously 

existing theories, to see what confirms and what diverges from them. As no previous research 

was found for the specific group of sustainability-oriented, low-income individuals, the results 

were expected to have some overlap with the general barriers of different authors, but some 

newly discovered insights were also awaited. It has to be noted that most of the results, 

especially the first- and second-order themes have already been mentioned previously in some 

ways as factors that affect sustainable energy transition, but the detailed barriers discovered in 

this study enrich the explanations of how and why those categories limit the adaptation of 

solutions. 

The fight between altruistic and biospheric values on one side and egoistic and hedonistic values 

on the other side (47–49) was shown to be intensified for the group of sustainability-oriented, 

but low-income individual as their motivation to act is strong from caring about nature and 

society but being somewhat self-centered is still present within them. Thomas Hobbes proposed 

that human motivation mainly emerges from self-interest (67), therefore being reluctant about 

compromising on comfort is likely. 

Energy being taken for granted has also been confirmed by the participants, although based on 

the discussions it might not be associated with a low perceived value of energy as Biresselioglu 

et al. stated (16), it was mentioned more as a reason people do not think about changing it. 

Interestingly within motivation, the topics of fear, anxiety, a general resistance to change, and 

perceived risks (16) were not mentioned by the participants. Two possible explanations can be 

that either the participants’ lack of focus on adopting new energy solutions caused them to not 

yet consider the risks, or that sustainability-oriented individuals have more trust in sustainable 

solutions and are less afraid of and resistant to change. 
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Two relatively newer addition to the topic of energy transition (although they have been noted 

in general sustainability studies (68)) are first, the unmotivating feeling of having no control, 

which can be attributed to the high number of dependencies when it comes to energy 

consumption (e.g.: being dependent on energy providers and having to choose from the 

available options), and second, feeling that the size of an individual’s contribution is 

insignificantly small, due to bigger actors being out there still engaging in unsustainable 

practices, and both energy and our planet being a common pool good where great results can 

only be achieved if all actors are cooperating (69).  

Although knowledge has been described as a precondition for motivation (25), and the 

complexity of the topic of energy was also discussed before (16), this research emphasizes how 

the ambiguity of the topic can serve as a serious demotivator. Low climate literacy was 

acknowledged as a problem by the IPCC (1), however, the barriers found in this study give a 

more detailed description of the fact that people don’t only have an issue with knowing about 

the solutions, but they are also barely aware of their own current surroundings and their current 

energy use. Because the assessed group was sustainability-oriented, they had fewer problems 

with understanding the importance of the topic and knew about existing solutions but still 

expressed a need for more guidance on what are the best options. The barriers around informed 

decision-making are relatively new to be put into the context of energy transition, but both trust 

and bounded rationality have previously been associated with issues in sustainable consumption 

(70–74). It is worth mentioning that these two barriers were brought up by participants a lot 

more around indirect energy use and habits and not so much around changing energy sources 

or the effectiveness of surroundings. 

As it was expected, finances did become a group of barriers for the low-income group, but it is 

highlighted how low-income and the premium prices of sustainable solutions can be viewed as 

two separate issues, besides the interesting aspect of shopping second-hand not always being 
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the most sustainable option being raised. Interestingly none of the participants mentioned 

available financial support systems (subsidies, loans, etc) even though they are highly educated 

and therefore most likely aware that they exist. This can lead to the conclusion that finances 

might not be the main barrier, for one-time investments as there would be available solutions 

for it, but it does define a lot of the daily purchases. 

One of the most important barriers seemed to be associated with the living situation, as renting 

led to having no control, no attachment and therefore no will to change much about their energy 

efficiency. This is an especially important finding, because on average about 30% of the EU-s 

population lives in rented homes (75), and the majority of the low-income individuals rent their 

homes (76) and therefore become limited in their ability and motivation for energy transition. 

A lack of available sustainable options was also described previously (52–58), besides it being 

mentioned as a consequence of low-income (e.g.: financial barrier, second-hand buying), this 

problem was also acknowledged regarding whether sustainable products even exist for all needs 

in general. 

Overall, this study was relatively in line with previous theories about barriers of sustainable 

energy transition but gave a more detailed understanding of what stops those who are already 

sustainability-oriented but have a lower income, from participating in practices supporting 

sustainable energy transition. 
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LIMITATIONS 

As usual, this study was also subject to certain limitations. The depth of the study was limited 

by the narrow timeframe for completion. This specifically affected the data collection, limiting 

the number of interviews taken, however within the six interviews, a multitude of answers 

overlapped, therefore it can be concluded that data saturation was reached. Potential biases were 

carefully considered and actions were taken to reduce them throughout the process, however, it 

is important to mention them as potential limiting factors. Selection bias can appear when 

choosing the interview participants (77), for this study apart from the criteria of sustainability-

oriented and low-income, participants were chosen to diverge in traits such as nationality, 

gender, and age, but still, generalizability can be limited by the fact that all participants were 

chosen from the students of the University of Groningen, for feasibility reasons. Any research 

on the topic of sustainability has a high chance of suffering from social desirability bias (78), 

in this study, this could mean the participants posing themselves as more energy conscious than 

they are, however the participants were informed about the anonymity of the study and were 

asked to answer honestly and as a result various answers contained major room for 

improvement within the topic of sustainable energy. Important to note that English is not the 

first language of either the participants nor the researcher, but all of them have professional 

English proficiency, therefore there were only minor misunderstandings that were solved with 

more explanation. Lastly, to reduce acquiescence bias, participants being more inclined to agree 

with the interviewer (79), extra care was taken to eliminate leading questions.  
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CONCLUSION 

This research shed light on barriers of sustainable energy transition for sustainability-oriented 

but low-income individuals, through an exploratory qualitative method. As a result, twenty 

potential barriers were discovered and grouped into the groups of motivation, knowledge, and 

context, following the theory of Steg et al. (25). 

This research can be seen as transdisciplinary due to the facts that the research question arose 

from a real life problem, namely the low implementation rate of sustainable energy solutions, 

and that the researcher’s heightened interest in sustainable energy transition was caused by 

previous discussions with stakeholders of the field (80). Due to the increased practicality of 

transdisciplinary research, the contributions are of heightened importance. The contributions of 

this research can be seen as threefold, practical implications for society, theoretical 

contributions for academia, and raising awareness for both society and academia. The main 

practical implication of the results is that those who wish to accelerate the process of energy 

transition can do so by focusing on overcoming the discovered barriers. For educators, this 

study provides the insight that the topic of energy transition is so complex, that even those who 

are already somewhat interested feel major uncertainties. For governments, energy providers 

and consultancies within this topic, besides the necessity of more education, the need for 

financial support and the important role of landlords, causing renters to feel incapable is 

highlighted. For companies producing sustainable products, the barriers about the lack of 

options, the financial difficulties, and the lack of informed decision-making are important 

barriers to decreasing the indirect energy use of individuals through their products. For 

sustainable entrepreneurs, all discovered barriers are important, as they have great capabilities 

in tackling them through innovative business ideas and therefore are encouraged to use the 

results of this study to enhance sustainable energy transition. 
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For academia, this research was enriching the theories about barriers of sustainable energy 

transition and the theory of Steg et al. (25) and specified it to the case of sustainability-oriented, 

low-income individuals. Linked to this study, some suggestions for future research are looking 

at the potential value-behaviour gap within sustainability-oriented but higher- or middle-

income groups, to figure out whether it even exists, and find explanations if it does. Linked to 

specific barriers it would be interesting to research the most effective ways to educate people 

about energy transition, and because renting was found to be a significant cause, look into the 

viewpoint of landlords and how to incentivize them to improve when it comes to energy. 

Lastly, the most important value of this research is raising awareness about sustainable energy 

transition in general, about some ways individuals could be more conscious, and about the fact 

that low-income groups can face specific barriers, and therefore a multitude of mitigating 

actions are necessary to support the different groups within society.  

By all of the above, this study contributes to easing the problem of limited research and slow 

uptake of adaptation science, which the IPCC identified as one of the key barriers to sustainable 

energy transition (1). 
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APPENDIX  

Appendix A - Interview Guide 

Starting questions: 

1. Please describe your current living situation! (renting/owning; room/apartment; 

shared/alone; newer/older; closer/further) 

2. How do you generally think of energy in our lives and the current energy system? 

Do you have any pre-existing thoughts around the topic? 

a. What comes to mind if I say energy transition? 

3. Do you consider yourself a conscious energy user? Why/Why not? 

Main part: This section is organized based on the four factors around energy use, Source of 

energy, Habits, Surroundings and Devices, and Indirect energy use. 

Source: 

4. Are you aware of the kinds of energy sources at your home? What are they? 

a. Why do you have these ones? 

b. Are you aware of different energy sources you could use? 

c. Do you feel like you have control over the sources of energy you use? 

d. Are you considering implementing greener sources at your home? 

Devices & Surroundings: 

5. Are you aware of the energy efficiency of your home? (Through for example a rating) 

a. Was this important to you when choosing a home? Why/Why not? 

b. Would you be able to improve it? Why/Why not? How? 

6. Would you say that your devices and appliances are energy efficient? 

a. Do you feel like you have control over the kind of devices you use? 

b. When you are shopping for devices, do you take energy efficiency into account? 



34 
 

7. Can you list some devices or appliances you use that you think probably use the 

most energy in your household? 

Habits: 

8. Do you in any way track your monthly or yearly energy use? Why/Why not? How? 

a. Do you know how much you pay after your energy use or is it included in your 

rent? Approximately what percentage of your monthly expenses is that? 

9. Do you feel like you have energy-efficient habits? What are they? 

a. Do you turn off lights and devices when not using them? Why/Why not? 

b. Do you pull out devices or use a smart line? Why/Why not? 

c. Do you focus on not overheating or overcooling your place? Why/Why not? 

d. Do you tend to use eco program on appliances? Why/Why not? 

10. Tell me about your mobility or transportation habits! How often do you use a car, 

public transport, bike, airplane, etc and why? 

a. Are you trying to travel sustainably like carsharing, using electric car, etc? 

Why/Why not? How? 

Indirect energy use: 

11. When buying any kind of product or service, do you consider its sustainability? 

Why/Why not? How? 

a. Do you specifically consider it from an energy point of view? 

b. How easy do you think it is to find out products’ energy needs throughout their 

lifecycle? 

c. If you would know every product’s energy use, do you think it would affect your 

purchasing decisions? 

d. Do you usually trust what companies claim about sustainability or energy? 
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Ending questions: 

12. Overall, can you tell me what motivates you to be more sustainable and more 

energy conscious every day? 

13. Can you tell me what holds you back from being more sustainable and more energy 

conscious? 

14. Is there anything else you would like to share about this topic or clear up anything? 

15. Do you think this discussion affects how energy conscious you are? Will you do 

anything differently? Why? 
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Appendix B – Coding Structure 
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