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Abstract 
As climate change is progressing, it is important to find mitigation strategies to reach the 
Paris Agreement’s long-term temperature goal. The objective is to keep the increase in 
global average temperature to well below 2 °C above pre-industrial levels. One approach 
to climate change mitigation is to decrease people’s carbon footprint. This complex 
problem can be approached with top-down programs and bottom-up methods. One such a 
bottom-up approach is the app Deedster. This app is designed to educate its users about 
sustainable behavior choices and encourage the users to try out these new behaviors in so-
called deeds to reduce their personal carbon footprint. In this research, an exploratory 
qualitative approach was taken to gather insights into the suitability of the Deedster app 
as a tool to change individual behavior towards a more sustainable lifestyle as well as 
investigating obstacles to acting sustainably. App users were interviewed in the beginning 
and at the end of a four-week Deedster challenge. The findings suggest that the Deedster 
app is a suitable tool to encourage behavior change and to educate its users about 
sustainability topics. Based on the results, the app may be stronger in changing low-cost 
(less difficult) behavior changes than effortful behavior changes. However, in some cases, 
also effortful behavior changes were reported.  In addition, the users reported more 
knowledge about sustainable lifestyle alternatives and opened conversations about the app 
and their behavior changes with others. This study makes valuable contributions to the 
field of sustainable behavior changes and proposes the Deedster app as a useful method to 
engage more people in sustainable lifestyles. 
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Summary  
Sustainable behavior change is an important contribution and mitigation strategy to 
reaching the Paris Agreement’s long-term goal of keeping global temperature increase to 
well below 2°C compared to pre-industrial levels. In addition, the SDGs 12 and 13 also 
call for climate action and sustainable consumption patterns. Policy and top-down 
approaches to reach the SDGs and the temperature goal are needed, however, bottom-up 
grassroot approaches are just as important. The Deedster app is such a bottom-up approach 
to sustainability which aims to decrease people’s carbon footprint. This app is designed to 
educate its users about sustainable behavior choices and encourage the users to try out 
these new behaviors in so-called deeds to reduce their personal carbon footprint. Through 
a qualitative approach, this research investigated the potential of the Deedster app to 
change individual sustainable behavior. Through interviewing app users at the beginning 
and at the end of a four-week Deedster challenge trial period, the results suggest that 
Deedster is a valuable tool for sustainable behavior change. There were some obstacles to 
behavior change such as an optimism bias or behavior momentum which the research 
participants faced. However, these did not hinder the impact of the app. The app users 
gained a lot of knowledge about sustainability, learned about their carbon footprint and 
talked to others about the app and sustainably. In addition, the users also made some 
sustainable behavior changes based on the app. To a large extent, these behavior changes 
were low-cost behavior changes, hence, did not require a lot of effort from the individual. 
However, some high-cost behavior changes through Deedster were also witnessed, which 
is a promising outlook for the app. This study makes valuable contributions to the field of 
sustainable behavior changes through apps and proposes the Deedster app as a useful 
method to engage more people in sustainable lifestyles. 
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1. Introduction 
In August 2018, 15-year-old Greta Thunberg started spending her Fridays sitting 
in front of the Swedish parliament with a sign displaying ‘Skolstrejk för klimatet’ 
(school strike for the climate) instead of attending classes.  Known for her 
straightforward manner in criticizing world leaders for their failure to take 
sufficient action to address the climate crisis, Thunberg has gained international 
recognition. She has been nominated for the Nobel Peace Prize twice and is on the 
Forbes list of The World’s 100 Most Powerful Women (Forbes.com, 2020). 
Named the ‘Greta effect’, her protests have encouraged environmental discussions 
amongst politicians, the greater public and the global youth (Watts, 2019). 
Students around the globe follow her example and immerse themselves in a global 
school climate strike movement titled ‘Fridays for Future’. Together, they protest 
for more climate awareness and action.  

Climate change poses a serious threat to ecosystems and the future of 
humanity (IPCC, 2018). This threat calls for global action. Under the Paris 
Agreement, which was signed by all UNFCCC member states, states from all over 
the world therefore agreed on the long-term temperature goal to keep the global 
average temperature increase to well below 2°C above pre-industrial levels. 
Moreover, efforts are pursued to limit the increase to 1.5°C, acknowledging that 
this would substantially decrease the climate change-induced risks and impacts. 
As a necessary action of climate change mitigation, the recognition of a necessary 
low carbon culture to comply with the required greenhouse gas (GHG) emission 
reductions is increasing (IPCC, 2014). The increased involvement in climate 
matters, especially among young people, presents the juncture for bottom-up 
political pressure (Maier-Albang, 2020). This also comes with a growing 
awareness of necessary lifestyle changes to mitigate GHG emissions amongst the 
public.  

Since their implementation in 2015, the attainment of the UN’s 
Sustainable Development Goals (SDGs) has posed significant challenges for its 
state parties (Allen, Metternicht and Wiedmann, 2018). As these goals have to be 
attained by 2030, states are prompted to take significant measures to shift towards 
a more sustainable society. In this process, both top-down and bottom-up 
approaches are needed (Allen, Metternicht and Wiedmann, 2016). While top-
down approaches such as policymaking and efficient legislation are needed, 
bottom-up approaches also play a significant role to reach the SDGs (Cam, 2004; 
Barr, 2016; Bowen et al., 2017). Bottom-up approaches target specific grassroot 
changes such as behavior change and aim at changing the general society. In terms 
of the SDGs, bottom-up approaches such as individual behavior change can 
provide an active and effective approach to reach various groups of people 
(Hopper, 2018). This thesis will therefore investigate a recent bottom-up project, 
namely the app Deedster, as a case study. 
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Today’s society presents a paradox phenomenon: While many are aware 
of the need to change their behavior in order to limit global warming, concrete 
individual actions do not reflect this knowledge. An example of this is the recently 
coined Swedish term “flygskam” (flying shame), which alludes to individuals 
being ashamed of travelling via airplane, while there are other modes of 
transportation available (Banis, 2019). Despite environmental awareness and the 
shame associated with it, many people do not pass a year without using an 
airplane. This presents just one of several behavioral habits of society that are not 
very sustainable and environmentally friendly. Sustainability as a concept is 
deceivingly simple, yet very complex in practice (Gifford et al., 2011). In one 
sense, it seems achievable and yet in other ways it appears elusive (Barr, 2016). 
No doubt, political mainstreaming of sustainability and public participation pose 
an imperative step in the shift in the sustainable discourse.  

Deedster is an app that aims at a gradual increase in sustainability in the 
individual, everyday lives of citizens (Deedster.com, 2019). What started with the 
founding idea in June 2016 in Stockholm, the app became freely available to the 
public with the WWF Earth Hour Challenge 2019.  The app provides a customized 
carbon footprint, on the basis of which users are encouraged to do “deeds”, i.e. 
micro-assignment actions that will reduce their footprint. Additionally, the app 
increases awareness through game-like behavior, as users can challenge each 
other in quizzes and games. The competitive element therefore is designed to 
make it enjoyable and personally rewarding to include more sustainable actions 
in one’s life. The app has already been used on a larger scale, for example with 
companies such as Scania encouraging their employees to challenge each other. 
This study about behavior change through the app is done in consent with the 
Deedster company.  

 

1.1. Research Questions   
 
While in theory, the app seems to be an interesting and possibly very effective 
solution to cumulate individual efforts, little research has been done regarding the 
durability of such bottom-up initiatives. This study aims at generating insights 
regarding Deedster’s suitability for increasing individual sustainable actions in 
relation to the SDGs with lasting impact on reducing the carbon footprint. The 
research aims at answering the following question: 
 

To what extent can bottom-up initiatives, such as Deedster be considered 
a tool to change individual behavior towards a more sustainable lifestyle within 
the framework of the SDG? 
 
In the process of answering the research question, the following sub-questions 
will be addressed: 
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1. What are possible behavior changes for the individual?  
2. What structural or individual obstacles to acting sustainably can be 

identified from the literature? Which of these factors are at play in the 
example of Deedster?  

3. What is the theoretical support for the app to trigger behavior changes 
on the individual level?  

4. What is the evidence for users to make behavior changes, with help 
from the app?  

 
The scientific contribution aim of this thesis is to investigate the potential of 
bottom-up initiatives such as Deedster to change individual behavior towards 
reducing their carbon footprint. In order to fulfill this aim, a qualitative approach 
is taken to gain deeper insights into the users’ perspective of employing the 
Deedster app. Thereby, the author hops to contribute to academic understanding 
and the usage of apps in the sustainable behavior change field. 
 
 
 

2. Background 
 
2.1. Definition of Sustainable Development  

In 1987, the World Commission on Environment and Development (WCED), 
published a paper titled “Our common future”, otherwise known as the Brundtland 
Report (World Commission on Environment and Development, 1987). The 
document stated that pivotal environmental issues were primarily the result of the 
extensive poverty of the global South and the non-sustainable consumption and 
production patterns in the North (World Commission on Environment and 
Development, 1987). The report developed and proposed a guiding strategy 
uniting the environment and development – today known as sustainable 
development (SD). According to the Brundtland report, sustainable 
development is defined as “development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs” 
World Commission on Environment and Development, 1987). This definition is 
also used in the course of this paper when referring to the term sustainable 
development. Consequently, the term “sustainable or environmental behavior” 
describes any activity which is in accordance with the definition of sustainable 
development and/or which is (explicitly) undertaken to obtain a net benefit for the 
natural environment (Barr, 2016).  
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2.2. Sustainable Development Goals  
 
The Brundtland Report paved the pathway for sustainable development from 
receiving gradually more attention over the years to becoming a prominent 
domain in global politics today (Hopper, 2018). Building on decades of work – 
Earth Summit 1992, Agenda 21, Millennium Development Goals – the 
cornerstone was set at the United Nations Conference on Sustainable 
Development (Rio +20) in 2012 to develop mandates and measures to implement 
sustainable development. Adopted by all UN member states in 2015, the 2030 
Agenda for Sustainable Development presents strategies in form of 17 goals for 
peace and affluence, for society and mother earth, now and well into the future. 
The 17 Sustainable Development Goals (SDGs), established for developing and 
developed countries alike, aim to end poverty and other hardships through 
improving health and education, reducing inequality, and instigating economic 
growth – all whilst mastering climate change and protecting nature 
(Sustainabledevelopment.un.org, 2020).  
 Although all 17 SDGs are relevant to create more sustainable societies, 
this research mainly focuses on two SDGs, Goal 12 and Goal 13. SDG number 12 
aims to ensure sustainable consumption and production patterns 
(Sustainabledevelopment.un.org, 2020). The worldwide consumption and 
material footprint per capita have increased drastically since the 1950s (Hopper, 
2018). In 2017, worldwide material consumption amounted to 92.1 billion tons, 
which presents a 254 percent increase from 27 billion tons in 1970 
(Sustainabledevelopment.un.org, 2020). If resource extraction and consumption 
rates continue to grow at current rates, total material consumption might come to 
a total of 190 billion tons by 2060. With regards to the material footprint per 
capita, 12 tons of natural resources were needed in 2015 to satisfy a person’s needs 
while the 1990 equivalent was only at 8.1 tons.  

In comparison to developing nations, developed countries have a per 
capita footprint which is at least twice as high (Hopper, 2018). Especially the 
footprint of fossil fuels is four times higher than that of developing countries. To 
achieve not only goal number 12 but also the other SDGs, it is essential to ensure 
that current material needs do not contribute to an over extraction and degradation 
of natural and environmental resources. According to the UN Report, policies and 
strong national frameworks are needed to reduce waste, improve resource 
efficiency and increase mainstream sustainability practices of businesses and 
consumer behavior across various sectors of the economy 
(Sustainabledevelopment.un.org, 2020).  

SDG 13 compliments SDG 12 by urging signatories to take action to 
combat climate change and its impacts with one of its sub-targets. The 13.3 target 
calls for improving education, awareness-raisin and human and institutional 
capacity on climate change mitigation, adaptation and impact reduction 
(Sustainabledevelopment.un.org, 2020). Deedster is such an educational tool 
which aims to raise awareness on environmental issues as proposed in target 13.3 



 5 
 

(Deedster.com, 2020). In addition, it seeks to show alternative sustainable 
behavior changes through deeds which lead to sustainable consumption patterns 
and reduced carbon footprints as addressed in SDG12.  

 
 

2.3. Top-Down Versus Bottom-Up Approach to SD 

Policymaking and legislation provide an efficient approach to Sustainable 
Development (SD) (Bowen et al., 2017). While political progress with regards to 
the SDGs has been made in the last years, there is still a long way to go. Bottom-
up approaches play a significant role in furthering citizens’ sustainability practices 
which should not be underestimated (Cam, 2004; Barr, 2016). Moreover, 
participatory discourses and the growing importance of citizens with regards to 
political mainstreaming of sustainability has been a process which received more 
awareness over the past years (Barr, 2016). This goes so far, as a widespread 
realization evolved that if the SDGs are to be achieved, behavior change amongst 
the wider population is a necessity. Lowering GHG emissions, reducing waste and 
increasing water and energy efficiency can only be achieved when the public 
majority participate (Mckenzie-Moh, 2000). 

Current calculations advocate that GHG emissions need to decrease to net 
zero by 2055 in order to meet the two-degree global warming target, and if the 
1,5-degree target is to be achieved the net zero must even be attained by 2040 
(IPCC, 2018). Especially industrialized countries with economic means need to 
decrease their emissions. The present shift in policy debate considers 
technological development and agreements alone insufficient in halting climate 
change and urges for ways to involve and encourage citizen consumers in 
transitioning to a more sustainable society (Andersson, 2020). Carbon calculators 
which generate individual carbon footprints are one way to engage citizens to 
learn about and change their behavior towards sustainable lifestyles. The Deedster 
App provides such a bottom-up approach and aims at encouraging citizens to 
decrease their carbon footprints.  

 
 

2.4. Deedster APP 
 
The Deedster app, founded by Anders Åkerlund, Daniel Dellham, Monika 
Martinsson and Niclas Persson, stands for “Sustainable living. Step by Step. Deed 
by Deed” (Deedster.com, 2020). With the motto “We need a new attitude in caring 
for our planet, and a change in attitude starts with a change in behavior”, the aim 
of Deedster is to engage individuals in sustainable lifestyles. The Swedish app 
was developed to create a digital platform for sustainable consumption. The goal 
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is climate impact, more specifically the UN’s sustainability goal number 12- 
sustainable consumption and production (Deedster.com, 2020). What started with 
the founding idea in June 2016 in Stockholm, the 1.0 version was released to 
companies and organizations in May 2018. By August 2019 over 100 companies 
and organizations have used the Deedster challenge to engage their employees in 
sustainability. The app first became freely available on app stores to the public 
with the WWF Earth Hour Challenge 2019. 

The founders, believe that the biggest potential for individual sustainable 
lies in the small decisions one makes everyday life, for example when consuming 
goods and services. Deedster sees a large opportunity in changing small acts of 
everyday life, such as taking the train instead of flying, or trying vegetarian 
options. The mobile app engages the individual to reduce their footprint through 
guidance and challenges in a gamified format. Tailored and customized offerings 
around sustainable options and services synchronized with the individual 
ambitions to reduce the carbon footprint guide the user towards more sustainable 
habits. Deedster’s mission is to make it both fun, easy and rewarding to live more 
sustainably by “challenging friends, the mother in law or colleagues in actions for 
the planet.  

Before engaging in challenges, the user is asked to calculate his/her 
carbon footprint based on a questionnaire on consumption and lifestyle. These 
questions come in five categories: transportation, food, consumption behavior, 
housing and traveling. Examples of questions include: ‘In the past three months I 
have bought ___ (number)____ of pieces of clothing’ or ‘I use car/ public 
transport/ bike to get to work and it takes me ____ (number)___ of minutes to get 
to work’. The carbon footprint of the app user is calculated based on data by the 
Swedish Environmental Research Institute (IVL) and is specifically developed for 
living conditions in Sweden (Andersson, 2020). By providing information about 
lifestyle and living conditions, the user obtains an estimate of both direct and 
indirect GHG emissions combined in the overall carbon footprint (Andersson, 
2020). The user then receives his/her carbon footprint calculated in metric tons of 
CO2 per year such as 9.1 tons CO2/year. An example of a calculated footprint can 
be found in Figure 1. 
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Fig. 1. Individually calculated carbon footprint (Deedster.com, 2020) 

 
 
The app is developed as such that the user can compare the personal CO2 

footprint (white color) with the average footprint (color) of people living different 
countries such as  Sweden (8.1 tons CO2/year), Denmark (11.7 tons CO2/year), 
Nordic average (11.8 tons CO2/year), Russia (8.0 tons CO2/year), the USA (24.9 
tons CO2/year), Turkey (3.9 tons CO2/year), Thailand (2.5 tons CO2/year), 
Lithuania (5.4 tons CO2/year), or individuals living in specific cities or regions, 
such as a New Yorker (19.0 tons CO2/year), a Texan (24.5 tons CO2/year), 
someone living in Florida (22.1 tons CO2/year) and in California (22.5 tons 
CO2/year). In addition, the sustainable carbon footprint (1.0 tons CO2/year) as 
proposed by the Paris Agreement is another comparison option. With the carbon 
footprint calculator, Deedster is including the necessary science into the app with 
facts and figures.  

In general, carbon footprint calculators can be seen as eco-feedback 
technology helping users understand their environmental impact (Andersson, 
2020). Moreover, research shows that multiple motivational processes are 
triggered by allowing users to compare themselves to others by cooperating or 
competing (Staats et al., 2004). By comparing the personal footprint which might 
be below or above the average of others, users are likely to form a response 
(Cialdini et al., 1990; Cialdini & Goldstein, 2004). This design of comparative 
feedback which includes a mode of social interaction has been shown to develop 
into significant and durable behavior changes (Staats et al., 2004).   
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After calculating the individual carbon footprint, the next phase of the app 
is targeted at guiding the user towards more sustainable behaviors. In the Deedster 
quizzes, the user can test their knowledge on sustainability topics. An example of 
a quiz question states as follows: A tub of Kalles Kaviar (Swedish fish spread in 
a tube) should be recycled in a) the combustible bin b) metal c) bulky waste. A 
timer counts down the seconds that the user has to answer the question. When 
answered wrong, a window opens with an explanation of the correct answer. Each 
chapter consists of three questions. An example of a quiz question can be found 
in Figure 2. There are multiple chapters of quizzes on a weekly level and a final 
test comes at the end of a level. When passed, a new level becomes available to 
the user.  

 

 
Fig. 2. Example of a Deedster quiz question (Deedster.com, 2020) 

 
 

Once the questions of one quiz chapter have been answered, one can 
engage in deeds. There are multiple deeds available in one chapter which the user 
can choose from to lower the carbon footprint. Examples include to shower in one 
minute, shop second hand or eat vegan for a week as can been seen in Figure 3. 
With these deeds, Deedster is aiming to change behavior to more sustainable 
habits. The user chooses deeds which are then tried out in “real life”. Once a deed 
has been successfully acted out, the app user marks it as completed on the app.  
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Fig. 3. Example of a deed (Deedster.com, 2020) 

 
 

As stated on their website the digital platform of Deedster believe in 
community, challenges and having fun in order to change attitudes and behavior. 
That is why the user receives an overview of the progress towards a lower 
footprint. The user can also see the achievements of friends and colleagues, the 
number of deeds they have accomplished, the total CO2 they have saved with the 
deeds, and what chapter of the challenge they are on. With this tool, Deedster 
intend to engage the users with each other in the competing component. An 
example of such an overview can be found in Figure 4.  

Deedster launches various challenges for the public such as the Veguary 
challenge, where users were encouraged to eat vegetarian for the month of January 
2020. Companies can join, challenging the colleagues of various departments as 
well as organizations and the regular public. Friends and colleagues can form their 
own teams and compete not only within the team but also against other teams. For 
this research, participants were engaging in the WWF Earth Hour Challenge 2020 
which is a cooperation with WWF (Worldwide Fund for Nature). The challenge 
ran from March 2nd at noon until the 28th at 20:30. Over the course of the four 
weeks, new challenges and quizzes were released weekly covering themed topics. 
After the final day, two winning teams were announced. First, the team which had 
accomplished the most deeds, and second, the team which had saved the most 
carbon over the course of the challenge.  
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Fig. 4. Example of a group competition (Deedster.com, 2020) 

	
 
 
2.5. Individual Behavior Change Possibilities  
 
Society has two options to respond to climate change; adaptation and mitigation 
(Semenza et al., 2008). Preventive adaptation measures aim to avoid, equip for 
and react to climate change impacts and weaken associated population risks. 
These methods can include behavior changes, clinical procedures, and technical 
and structural procedures. They tend to be short-term, intuitive and direct 
adaptation measures to problems. Albeit, long-term planning such as for public 
health responses to climate change and thus indirect and impersonal tactics can 
also fall under this category. This is not to claim that adaptation measures are any 
less important compared to mitigation strategies. Climate change adaptation and 
climate change mitigation are not mutually exclusive. Instead, both are needed to 
successfully reach the SDGs and the Paris Agreement’s goal (TEG, 2020).  
 Mitigation strategies reduce the sources and augment the sinks of GHG 
emissions and benefit society as well as ecosystems on the national and 
international level (Semenza et al., 2008). As these methods are often initiated by 
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politics with the correlated lack of political commitment and cooperation, 
technical and institutional hurdles, their implementation is slow. Hence, 
opportunity lies in growing voluntary actions by individuals committing to more 
sustainable lifestyles. These can be either structural or individual bottom-up 
actions. Individuals receptive to low-carbon choices of domestic consumption and 
transportation contribute less CO2 and reduce their carbon footprint substantially. 
With the absence of large-scale legislative interferences, voluntary consumer 
carbon reductions contribute as an important mitigation effort. This voluntary 
action is contingent to the individual’s awareness, willingness to act and ability to 
change as well as on the concern about climate change.  
 In the next view paragraphs, possible individual sustainable behavior 
change sectors are explored.  In 2017, 33% of total energy consumption in Sweden 
was industrial, 25% was transportation, 22% was residential, and 12% was 
commercial and public services (IEA, 2020). Disregarding industrial energy 
consumption of out the total, transportation then becomes the biggest category of 
energy consumption followed by residential consumption. Therefore, the biggest 
potential for behavior change of individuals lies within the sphere of 
transportation and the residential consumption patterns.  
 In the transportation sector, the biggest impact comes from reducing 
flying or traveling (Semenza et al., 2008). It has always been in the interest of 
humans to travel and explore, however, this does not always have to be an exotic 
country at the end of the world. There is no other human activity which produces 
such high amounts of carbon emission than far distance traveling via airplane or 
holidays on a cruise (Maier-Albang, 2020). Traveling by car or even better, public 
transport, are also options for a relaxing vacation. Deedster is running a Facebook 
group called “hemestertips” which translates to staycation tips. Here, people have 
the chance to post pictures and tips for vacation destinations and weekend 
getaways and to encourage each other to seek the beauty of the own country 
compared to far way destinations. If one does fly, carbon offsetting is an option 
which at least compensates the amount of emitted carbon (Maier-Albang, 2020). 
It demonstrates that the person has at least reflected on the act of flying which is 
already a positive approach. Large compensation forests promoted by the airplane 
industry, however, are a questionable approach as this can be considered 
greenwashing by companies without searching for long-term, innovative 
solutions. Reduced flying for business trips may also be possible although this 
requires cooperation from companies and do not fall under the individual’s 
responsibility.  

In addition, people who own a car can reduce their car usage (Semenza et 
al., 2008). For example, people can choose to take fewer trips with the car to save 
fuel by combining car trips to grocery stores with driving to the gym or choosing 
alternative modes of transportation. Moreover, people can transition to more fuel-
efficient cars or change their driving behavior to save fuel. This includes measures 
such as driving according to the speed limit, refrain from forceful accelerating and 
breaking driving behavior. Regular car maintenance can save up to 10% fuel 
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consumption as can appropriate tire pressure (up to 2% savings) and leaving 
excess loads at home (45kg make an 2% fuel increase) (Berrill et al., 2020). If 
accessibility is given, public transport should be chosen over driving the car. Even 
better for the carbon footprint and personal health, biking or walking are the most 
emission neutral forms of transportation.  
 In the housing sector, energy savings provide a significant area for 
individual behavior changes. When it comes to energy savings, there are also 
many possibilities to reduce the carbon footprint (Semenza et al., 2008). For more 
renewable energy, a switch to green energy providers lowers the carbon footprint 
(Berrill et al., 2020). Space heating and cooling also provides an opportunity to 
save energy and reduce the personal carbon footprint. Air conditioning 
temperatures should be set at higher temperatures in the summer while heating 
thermostats should target lower settings in winter. Air conditioning may not apply 
as much in colder climates such as Sweden but heating energy in winter could be 
reduced in these areas, thus conserving energy. Further homestead improvements 
include thicker wall insulation to keep heat in/out, solar panels, and energy 
efficient appliances. As many of these energy saving measures are expensive 
some providers offer cheap mortgages and loans for energy efficient 
improvements (Berrill et al., 2020). The refrigerator and the freezer are electrical 
appliances that are run 24/7 and equate about 7% of the monthly energy bill. It is 
recommended to switch these appliances out every ten years to save energy over 
the years.  

Maybe the most straightforward carbon saving measure is general 
conservation of consumption products. Every product requires energy in the 
production process; hence, the less products are consumed the more energy is 
saved. Consumers should refrain from buying travel size products and choose 
reusable personal care products in 100% post-consumer recycled plastic (PCR) or 
choose glass or refillable packaging (shampoo as an example) (Berrill et al., 
2020). Upcycling old clothing, tailoring it if needed, and sewing ripped buttons, 
socks and holes are easy steps to make clothing wearable again (Berrill et al., 
2020). Swapping clothing with friends and family or buying secondhand clothing 
are also great alternatives to changing the wardrobe up.  
 An additional measure to reduce carbon footprints lies in water 
conservation (Semenza et al., 2008). Reduced use can be achieved through low 
flow faucets and shower heads, and decreased shower times or homestead 
rainwater harvesting and greywater recycling systems (Berill et al., 2020). In 
addition, dishwashers should only be turned on when they are full. The same holds 
for washing clothes by only washing full washing machine loads and decreasing 
how often each piece of clothing is washed. 82% of the energy a garment uses are 
due to washing and drying (Berrill et al., 2020). Sometimes, airing clothing out or 
spot-cleaning may be enough. For garden owners drip irrigation timer systems are 
useful water conservation measure for watering plants. Up to 20,000 liters of 
water are needed to produce 1kg of cotton, hence, all one-time use cotton products 
should be replaced (Berrill et al., 2020). Reusable options such as flannel make-
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up removal disks (still made from cotton but reusable) or alternatives for cotton 
sticks provide sustainable alternatives to one-time use products.  
 Emission saving opportunities also lie within the food sector (Semenza et 
al., 2008). Examples include choosing local, seasonal and organic produce over 
far away produced and conventional food, canning and growing own produce if 
possible, and, most importantly, eating less meat and animal products. Statistics 
show that the average carbon food footprint of a conventional diet with red meats 
such as beef and lamb stand at about 3.3 tons of carbon a year while vegetarians 
are at 1.7 tons and vegans even at 1.5 tons of CO2 a year 
(Shrinkcarbonfootprint.com, 2020). Therefore, reducing meat and animal intake 
can reduce the personal footprint by up to 50%. In addition, leftovers can be turned 
into other meals and not thrown away and the own grocery shopping behavior 
should be evaluated (Berrill et al., 2020). Some may like to shop small amounts 
frequently others may want to plan meals for the entire week and shop only once 
a week, whoever creates less food waste. When in stores, consumers should try to 
buy food with little packaging and bring their own reusable bags.  
 Last but not least, individuals can spread the news and educate others on 
carbon saving behavior changes and create more awareness about climate actions 
and related personal behavior (Semenza et al., 2008; Berrill et al., 2020). The 
aforementioned examples of behavior change of individuals engaging in and 
making more sustainable swaps show the vast scope possibilities to reduce their 
carbon footprint. Along with this comes the problem that individuals come from 
different backgrounds, varied stages of climate awareness and diverse levels of 
willingness to change. However, literature shows that behavior changes can lead 
to an energy saving of 5 to 20% which highlights the importance of sustainable 
behavior change (Berrill et al., 2020).  
 
In the paragraphs above, research question one was answered; What are possible 
behavior changes for the individual? With the absence of large-scale legislative 
interferences, voluntary consumer carbon reductions contribute as an important 
mitigation effort. There are five bigger areas where these can be made are the 
transportation, traveling, housing, consumption and food sector. The most 
significant categories of behavior change with regards to the carbon footprint for 
the individual lie within the transportation and traveling sector, where flying has 
the biggest carbon impact compared to biking or taking public transport which are 
more sustainable behavior options. Another sector is housing where energy can 
be saved through different methods. In addition, the consumption sector provides 
sustainable alternatives and buying less products in general. Last but not least, 
other possible sustainable behavior changes can be made in the food sectors 
through choosing more local, seasonal organic and vegan foods.  
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2.6. Understanding Human Behavior  
 
Various theories have been developed over the years to try to explain human 
behavior. As the present project seeks, among other things, how sustainable 
behavioral is formed, it is a necessity to understand what factors affect behavior 
change. Behavior formation is very complex and is difficult to theorize and 
visualize the different factors influencing behavior into one single framework or 
diagram. Therefore, behavior theories use simplified models and frameworks. 
This paper uses a commonly used model of behavior to set a ground understanding 
of behavior.  
 
 
2.6.1. Theory of Planned Behavior  
 
There is not one theory which sufficiently accounts for the complexity of 
behavior; however, some are more established than others. One of the most 
frequently cited and influential models for explaining and predicting social 
behavior and behavior change is the Theory of Planned Behavior (TPB) (Ajzen, 
2011, Gifford et al.,2011). This theory has been successfully applied to climate-
related behavior such as energy saving in households and reduced car use (Stern, 
1999; Steg, 2005). The TPB, developed by Ajzen (1991), is an extension of the 
Theory of Reasoned Action (TRA) which was constructed by Icek Ajzen and 
Martin Fishbein (1980). This rational choice model (TRA) assumes that 
individuals consider a behavior’s consequences before performing the particular 
behavior. Resulting from this assumption, intention is an important factor in 
determining behavior and behavior change. In turn, this behavioral intention is 
itself influenced by two factors. The first factor is the attitude towards behavior. 
Attitude refers to the level of a person’s positive or negative evaluation or 
appraisal of the behavior. The second factor is subjective norm and refers to the 
perception of social pressure to either perform or not perform the behavior of 
interest.  

With the expansion of the TRA to the TBP, Ajzen (1985) proposed one 
more factor which influences behavior and behavior change; perceived 
behavioral control. Specifically, this is referred to as people’s perception of the 
simplicity or difficulty of performing the behavior of interest. This addition to the 
theory stemmed from the critique that a person is not in control of all factors 
affecting the actual performance of behavior. As a result, the TPB states that 
actual behavior performance is in proportion to the amount of control an 
individual maintains over the behavior and the strength of the individual’s 
intention to perform the behavior. Thus, the TPB can be used to explain non-
volitional behavior and explains the relationship between behavioral intention 
and actual behavior.  
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Therefore, in the TBP, intention is the determining factor of behavior, and 
attitudes, social norms (SN) and PBC predict this intention and thereby behavior 
(Mullholand & Wersch, 2007). The likelihood of a specific behavior decreases if 
one or even two of these constructs are unfavorable. The theory assumes that 
positive cognition leads to increased intention and thus behavioral expression 
(Ajzen, 1991). See Figure 5 for the TPB model created by Ajzen (1991). 

 

 
Figure 5. Model of Theory of Planned Behavior (Ajzen, 1991) 

 
 

2.6.1.1. Attitude  
 
Within the field of psychology, an attitude is a construct and emotional entity 
which is acquired through experience. It refers to an individual’s predisposed 
state of mind regarding a value towards people, places, events, objects, activities 
or ideas (so-called attitude objects) and has an effect on the individual’s thoughts 
and actions (Ajzen, 1991). The values and attributes towards these attitude objects 
are formed based on certain attributes and characteristics associated with them. 
The attributes and characteristics are positively or negatively connected towards 
these attitude objects. Therefore, the individual retrieves an attitude, either 
positive or negative, upon encountering the attitude object. These accessible 
beliefs determine and influence the individual’s behavior. Both, a person’s past 
and present influence attitudes which are assumed to change as a function of 
experience. In addition, attitudes can be positively influenced when a person is 
frequently exposed to the attitude object; termed “Mere-Exposure Effect” 
(Zajonc, 1968). In terms of behavior, the attitude needs to be positively attributed 
to the behavior in order for it to be acted out (Gifford, 2011). As an example, a 
person is more likely to bring cloth bags when going grocery shopping if the 
person has a positive attitude towards bringing them.  
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2.6.1.2. Social Norms  
 
Following the TPB, the second antecedent to intention are social norms (Ajzen, 
1991). Comparing one’s situation with that of others is a deeply inherent impulse 
of humans (Gifford, 2011). When individuals routinely compare their own 
behavior with that of others, they derive normative beliefs based on their 
observations about what is conventional behavior. The logic follows along the line 
that if many people act in a certain way, this must be the correct behavior. These 
norms can be influenced by the peer group of the individual such as friends or 
family members or they can stem from broader society and culture. Norms are 
highly sensitive to societal change and are prone to spread easily amongst society 
(Keuschnigg & Wolbring, 2015). This attribute makes norms a helpful tool in 
fostering behavior change on a wider scale due to its cumulative power.  
  Social norms are actively built by society in three stages (Ingebritsen, 
2002). First, they emerge, then they are accepted before they are internalized. 
Agents such as individuals, states or societal actors behave as norm entrepreneurs 
who have strong notions about desirable behavior in their society and persuade 
others to adopt similar stands. Norms are accepted the more societal members act 
based on the new norm and norms enter stage three when they become automatic 
and unquestioned. If the dominant culture propagates a lifestyle that is sustainable, 
for example pro-environmental behavior, these social norms, cultural traditions 
and family customs shape and influence people’s perceptions of normative 
behavior. Thus, climate related actions will follow and become the norm 
(Kollmuss & Agyeman, 2002). One example is recycling behavior which has 
become a normal practice and a social norm (Thomas & Sharp, 2013). 

A social norm not only defines what one ‘ought to do’ but also 
encompasses the ‘promise of social sanctions’ and personal social costs for non-
compliance (Hewstone et al., 2012). These personal costs are purely cognitive and 
stem from the fear of being excluded by peers, which motivates the individual to 
refrain from norm violation. As something becomes a social norm, the ‘social 
penalties’ or social cost increases for non-participants, resulting in a trade-off 
between participating in the environmental behavior and convenience driven 
actions. Research has shown that individuals with low environmental attitude still 
engage recycling behaviors due to the fear of social sanctions by their peers 
(Diekmann & Preisendörfer, 2003). In that sense, social norms and the 
comparison to them can have a negative or positive influence on sustainable 
behavior change. When sustainable behavior is a norm, people will more likely 
comply. When sustainable behaviors are not the norm, those with a lower 
environmental attitude will be less likely to engage in pro-environmental 
behavior.  

As stated above, norms are not only formed by family and friends but by 
society and culture as well. Thus, norms are also shaped by scientific and technical 
information, social movements, mass media coverage, public statements of 
advocates and opinions of friends and the reference group (Keuschnigg & Kratz, 
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2017). One current social movement which matches the above-mentioned 
characteristics is the Fridays for Future movement as a result of Great Thunberg’s 
school strike. This movement has found a lot of followers especially among the 
younger generation. Academic studies for this movement are still lacking, yet, it 
can be hypothesized that this movement increases environmental awareness and 
creating stronger climate-related norms amongst the followers and even the wider 
public (Maier-Albang, 2020). The movement has increased the awareness of 
personal responsibility in mitigating climate change (Maier-Albang, 2020). 
Experts even argue that the movement influenced a shift of values. While it was 
prestigious to fly to vacations destinations, children from the movement pressure 
their parents to abstain from flying. Regression can be seen with inland flights 
which have decreased by 8.6% in Germany for the year 2019 (Maier-Albang, 
2020). To experts, this downward trend is a result of changing norms.  
 
 
2.6.1.3. Perceived Behavioral Control  
 
The third antecedent of the TPB is perceived behavioral control (PBC) (Ajzen, 
1991). PBC refers to the degree of intrinsic motivation to which a person believes 
that they control a given behavior. Individuals are more likely to perform a 
behavior when they perceive that they can act out the behavior successfully and 
the needed resources and opportunities for this are believed to be high. In 
addition, perceived behavior control increases with the belief that there are few 
obstacles which might hinder the execution of behavior. In this context it is 
important to differentiate the notion PBC from actual control. Actual control is 
defined as a non-motivational facet of behavior which is influenced by the 
accessibility to resources, skills and collaboration of others (Ajzen, 1991). PBC 
refers solely to the belief of control of a behavior. In terms of this research, PBC 
describes a person’s perception of themselves to have the competencies to live 
sustainably (Mulholland & Van Wersch, 2007). An example of PBC would be a 
person’s believed motivation and control over brining the recycling waste to the 
designated recycling station. If the recycling station is within walking distance 
individuals might see themselves more likely to fit recycling waste disposal into 
the daily schedule compared to if the recycling station would be farther away.  

Research identifies perceived behavioral control and self-efficacy as 
individual obstacles of sustainable behavior (Semenza et al., 2008; Gifford, 2011). 
Self-efficacy is the perceptions of one’s own agency and ability to one’s 
individual performance. If a person is not self-efficacious about their own ability 
to engage in behavior change and to impact the environment, they are not likely 
to change their behavior change intention. Within academic literature, the term 
perceived behavioral control and self-efficacy are sometimes used 
interchangeably, while at other times they are defined as two different concepts. 
Ajzen (1991) himself states that the concept of perceived behavioral control was 
based on Bandura’s (1977) concept of self-efficacy. Lately, Fishbein (who worked 
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with Ajzen on the TBP) and Cappella (2006) stated that self-efficacy is equal and 
identical to perceived behavioral control. Therefore, the concepts will be used 
interchangeably in this study.  
 
Some authors have voiced critiques to the predictability of the TPB. As an 
example, PBC does not account for extrinsic motivation factors, only intrinsic 
motivation factors are part of the model (Mulholland & Van Wersch, 2007; Masud 
et al., 2015). Therefore, when external measures influence behavior such as 
opening times of organic grocery stores or distance to cycling to work the TPB 
cannot account for these. In addition, research found a gap between intention and 
behavior. Some authors argue this is due to the limited variables that are part of 
the model (Parker et al., 1995; Terry et al., 1999; Sheeran et al., 2001). More so, 
the theory assumes behavior to be causal-linear and individuals to make rational 
behavior decisions (Hargreaves, 2011). Nevertheless, Collier et al. (2010) sees the 
TPB as an adequate model of behavior change and sees the ability to add new 
variables to the TPB as a great strength of the theory. In addition, the TPB is 
frequently used quantitative methodological research approaches (Smith, 1999). 
Since this research is taking a quantitative approach to behavior change as well, 
this theory was considered as an appropriate framework for this study.  
 In summary, the TPB states that there are three antecedents to behavior 
intention and formation. These include the attitude towards the behavior. If the 
behavior is positive towards acting out the behavior, then the individual is more 
likely to execute this behavior. The second antecedent is social norms. These can 
be seen as societal guidelines on behavior. If social norms (formed through 
society, friends, family members) are positive towards the behavior, it is more 
likely to be performed. And the third antecedent, perceived behavioral control 
(PBC), states that if a person believes to have high control over a behavior, the 
behavior is more likely to be acted out.  
 
 

2.7. Structural and Individual Factors of Behavior Change  
 
As stated above, there are many actions individuals can engage in to reduce their 
carbon footprint. However, behavior change is a complex phenomenon and there 
are many barriers which influence a person to engage in a specific behavior such 
as reducing the carbon footprint. As part of research question two, some of these 
structural and individual barriers to environmental behavior are explored below to 
understand why environmental behavior can be so difficult to achieve and 
implement. When reasons for a deficit in sustainable behavior are external 
structural problems, these lie beyond the individual’s control (Gifford, 2011). The 
individual may have the highest behavior change attitude, yet, is unable to act out 
certain behaviors due to structural problems. Individual obstacles are a different 
category as individuals are often able to do something about them if the intention 
to change their behavior is high enough. These structural and individual obstacles 
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are behavior specific and differ from behavior to behavior; hence, obstacles to 
walking to work are different to recycling behavior. In addition, behavior can be 
one-time incident (buying an energy efficient light bulb) or a repetitive action 
(turning the faucet off when brushing teeth). Repetitive behavior change is more 
difficult to change than one-time changes in behavior (McKenzie, 2000). 
 
 
2.7.1. Structural Factors  
 
2.7.1.1. Demographic factors   
 
Demographic factors are one category of structural obstacles which influence the 
individual in sustainable behavior (Kollmuss & Agyeman, 2002). Two factors 
which have been shown to influence pro-environmental behavior are education 
and gender. According to research, a higher education is associated with a greater 
knowledge about climate change and related issues. However, more knowledge 
does not necessarily relate to increased sustainable behavior as will be explained 
in the individual factors chapter. In addition, research shows that women are more 
concerned about environmental destruction and are more emotionally involved in 
environmental protection. They believe less in technological solutions to climate 
change and are more willing to change their behavior. Men, on the contrary, show 
more competitiveness for resources and lower levels of empathy for the 
environment (Brough et al., 2016). According to the study, this has to do with the 
general upbringing where empathy towards the environment is deemed as 
something feminine.  
 
 
2.7.1.2. Economic Factors  
 
In addition, economic factors have a strong influence on individual’s sustainable 
behavior decisions (Kollmuss & Agyeman, 2002). First of all, the individual’s 
financial background is an important structural factor. The economic situation 
influences which products and services are bought and used. Some sustainable 
investments such as PV cells on the roof or an extra layer of insulation for the 
homestead are expensive expenditures not everyone can afford. The same goes 
for organic produce, eco-friendly dyed clothing and hybrid cars. However, there 
are also other reasons why economic factors influence behavior. Economic 
research reveals that if a person decides between two energy appliances, one being 
energy- efficient and the other conventional, the individual only chooses the 
energy efficient gadget if there is a short payback time of the saved energy. Hence, 
long-term payback investments are less likely (Kollmuss & Agyeman, 2002). 
However, sustainable behavior can be influenced by economic incentives. With 
the introduction of the 30-cent plastic bag, the overall purchase went down and 
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plastic recycling for these bags increased. This shows that already a small 
monetary incentive can have a large behavioral impact. Economic incentives are 
an important aspect in new environmental policies and strategies which are 
designed to influence people’s behavior.  
 Similarly, sunk costs may hinder individuals from engaging in more 
sustainable behavior is (Takács-Sánta, 2007). People are generally loss-aversive 
and do not want to see their financial investment made for nothing (Hewstone et 
al., 2012). Therefore, people may lean towards taking their car to work instead of 
public transit or the bike as they have invested in it and have continuous running 
costs such as insurance and maintenance. Cognitive dissonance may arise from 
hearing that driving a car is bad for the environment, yet, this cognitive dissonance 
is often easier to ignore than changing one’s behavior (Gifford, 2011).  
 
 
2.7.1.4. Geographical Factors   
 
Furthermore, geographical factors such as weather and climate can be another 
structural obstacle to behavior change for individuals (Gifford, 2011). It is unsure 
to what extend weather really influences environmental behavior, as this can 
depend on the behavior itself. For example, there are general lifestyle 
circumstances which influence this. Individuals in colder regions are limited in 
their ability to reduce their energy consumption for heating their homes. Another 
example is composting where individuals in colder and wet climates did not 
engage in composting as much compared to warmer climates (McKenzie-Mohr et 
al., 1995). However, even in the colder climates, individuals engaged in 
composting when they viewed it as a necessary waste-reducing strategy, pleasant, 
convenient and not time consuming. Hence, weather and climate are not 
necessarily a limiting factor. A prominent example of this are the Netherlands, 
said to be one of the most rain intensive countries in Europe it has more bikes than 
people with about 1.3 bikes per citizen (Bicyclesdutch.com, 2020).  
 
 
2.7.1.1. Infrastructural Factors  
 
One external structural obstacle to pro-environmental behavior includes 
infrastructural factors (Kollmuss & Agyeman, 2002). In order to engage in 
sustainable behavior, the necessary infrastructure must be provided and 
accessible. These include services such as public transportation or recycling 
facilities. An example this are the Netherlands where the recycling and bike 
commuting percentage are high due to great infrastructure (Hopper, 2018). The 
poorer these services are, the less likely are people to use them. If municipalities 
do not offer these infrastructural factors, the individual can have the highest pro-
environment behavioral intentions, yet, cannot act on them. As an example, for 
people living in rural areas, access to public transport is limited, if it is there at all. 



 21 
 

Oftentimes, driving a car is the only motion of commute as proper options are 
lacking. Covered distances are long, and a bike does not provide a reasonable 
alternative, more so, since appropriate and safe bike paths are not available. 
Therefore, the individual is more or less forced to use the car even though the 
person would maybe like to use more environment friendly modes of 
transportation.  
 
 
2.7.2. Individual Factors  
 
In research individual obstacles to behavior change are oftentimes more vaguely 
defined as these factors are interrelated (Kollmuss & Agyeman, 2002). The 
following paragraphs aim to present the most important factors in the context of 
this research.  
 
 
2.7.2.1. Ignorance to Needed Behavior Change  
 
One individual obstacle to climate friendly behavior change is the range of 
ignorance, denial, skepticism and uncertainty (Semenza et al., 2008). For one, 
there are still individuals out there who claim to be generally unaware of the 
ongoing climate change or choose to ignore its anthropogenic causes (Gifford, 
2011). Behavior change from this group of people cannot be expected, as a general 
attitude, willingness to change and awareness is lacking. Providing more 
information on climate change may be one method to raise awareness which may 
influence behavior in the long term, however, only if the person has no knowledge 
of climate change indeed and not if the knowledge is ignored.  
 
 
2.7.2.2. Lack of Knowledge  
 
In line with this follows the lack of knowledge as another individual obstacle of 
behavior change (Semenza et al., 2008). Individuals who fall under this dimension 
simply don’t know how to act.  This falls under the afore mentioned problem of 
uncertainty and ignorance. Individuals may be uncertain which actions to take, 
how to undertake actions or if certain actions are even beneficial and effective in 
limiting the carbon footprint. The individual may have a general awareness of 
climate change but is missing general guidelines on what effective actions to 
implement. A best practice in Stockholm, for example, may not be a best practice 
in northern Sweden due to situational differences. The individual is not a 
technological expert to whom the correct answer might be more obvious. 
Moreover, the uncertainty also stems from mixed media messages coming from 
well-meaning reporters or are funded by the industry (Gifford, 2011). Multiple 
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‘truths’ and ‘fake news’ are circulating so the individual does not know who to 
believe in buying tomatoes from Spain or from Sweden for example.  
 
 
2.7.2.3. Environmental Numbness  
 
Another individual obstacle is the so-called environmental numbness or 
saturation (Semenza et al., 2008; Gifford, 2011). Individuals are surrounded by 
hundreds of influences on a daily basis, resulting in carefully attending to 
environmental details selectively. Physical surroundings and topics which do not 
pose immediate impacts on the individual are therefore sorted out easily. Slow 
changes over a large period of time, such as climate change, and the accompanied 
threats to society are difficult for the human nervous system to grasp, thus, humans 
do not attend to them specifically (Takács-Sánta, 2007). However, humans are 
well aware of big events harming the environment such as the Australian bush 
fires in 2019/2020 and the large quantities of CO2 that were released in the process 
(Kitselaar, 2020). If smaller bush fires scattered around the world would have 
released the same amount of CO2 over the past 5 years, it is likely that people 
would not have paid as much attention to it. 

 Meadows et al. (1972) highlighted the issue of the spatial and temporal 
scale as a reason why humans ‘fail’ to act on environmental threats. Humans 
respond highly to threats on the close ‘family’ scale that happened on a short 
timescale, while those on a global and generational scale are only recognized as 
weak threats. Although this can vary among people, in general, the more distant, 
slower, and unrelated to the present welfare and significant others, issues such as 
climate change are, the smaller the number of distressed people (Gifford, 2011; 
Barr, 2016). Coming back to the ‘flygskam’ example, the message is a simple one: 
flying is bad (a message now being countered by airlines through planting trees). 
The act of flying is contextualized at the broadest spatial scale and is rarely 
conceptualized within temporal constraints (Barr, 2016). This disconnection 
between time and space forms an intellectual and practical challenge of western 
societies when seeking to tackle environmental problems (Takács-Sánta, 2007). 
Environmental numbness can also occur from an oversaturation (Semenza et al., 
2008). Frequent news about climate change, especially when that piece of 
information is lacking new content, habituation increases, and individuals create 
a numbness towards this kind of information flow. 

In addition, the increasing interaction with different technologies such as 
the internet and television may inform about current environment conditions. 
However, increasing interaction with the virtual world also distances the 
individual from the environment due to decreasing interaction and physical 
experience with the physical surroundings (Takács-Sánta, 2007). More so, media 
may increase concern about a current environmental condition in a specific part 
of the world, however, alienate and even decrease concern for their own front door 
nature. This leads to judgmental discounting as individuals perceive 
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environmental conditions are worse in places other than their own (Gifford et al., 
2009). As a result of this environmental numbness, individuals can distance 
themselves from climate change and do to see the need to take immediate climate 
action to reduce their carbon footprint.   
 
 
2.7.2.4. Optimism Bias  
 
Furthermore, an optimism bias applies as individuals generally expect climate 
change to worsen. However, individuals with an optimism bias do not believe that 
climate change advances at a rate that makes the world inhabitable in the 
foreseeable future for their living region (Gifford et al., 2009). Thus, climate 
change is a phenomenon outside the present attention as it is not causing 
immediate individual problems. Although well aware of the danger which may 
come in the future, individuals may sometimes not see the need to act now.  
 
 
2.7.2.5. Collective Action  
 
Furthermore, the lack of pro-active behavior to mitigate climate change partly 
stems from the well-known collective action problem (Gifford, 2011). Climate 
change is a global problem and the individual believes to have no real effect on it 
with its own actions. This ties into the role of the individual within the global 
system and the inherent tension between the individual and societal interests. 
Garrett Hardin (1968) conceptualized this phenomenon in the concept of the 
Tragedy of the Commons. In this thought experiment, the individual herdsmen 
want to keep as many sheep as possible on the common herding fields. This 
becomes a tragedy if the sheep population increases and the field’s carrying 
capacity is exceeded. However, each herdsman seeks to maximize his own gain 
by profiting from each additional animal while all herdsmen have to share the 
negative utility of the additional animal overgrazing the common grounds. This 
long-established notion of over-consumption presents as much a dilemma for 
today’s industrialized societies as it does for the herdsmen. The most effective 
illustration of the tragedy is everyday consumer behavior since the increase in 
GHG emissions is, by definition, the result of the individual exploitation of 
resources (Barr, 2016). This dispute is termed a wicked problem; modern society 
has the desire for ongoing economic growth while acknowledging that this 
economic progress can cause environmental damage. And a strong belief in 
economic growth and capitalism does not involve behavior change towards 
sustainable lifestyles (Gifford, 2011).  
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2.7.2.6. System Justification  
 
In line with this, system justification is another aspect hindering individuals from 
adapting sustainable behaviors. When people live a comfortable lifestyle, they do 
not want to degrade their living situation and their self-interest and refrain from 
engaging in effortful and perceived inconvenient lifestyle changes (Semenza et 
al., 2008). They can justify this behavior through the system’s status quo; 
Individuals tend to compare themselves to norm and the derived (in)equity that 
comes with reducing the carbon footprint (Gifford, 2011). Individuals ask 
themselves, why they should engage in environmentally responsible behavior, 
possibly even making cuts to their comfortable lifestyle when others are not. With 
perceived inequity, willingness to cooperate and to change one’s own behavior 
declines (Hewstone et al., 2012). Similar to the status quo, mitigating climate 
change behavior is often in conflict with individual goals, values and aspirations. 
These goals can include buying a house, shopping the latest fashion or going on 
vacation to exotic countries and are often related to societal “success” standards 
(Takács-Sánta, 2007). Interestingly however, research shows that if mitigation 
measures are depicted as part of the system, people are more likely to change their 
behavior (Feygina et al., 2010).  
 
 
2.7.2.7. Behavioral Momentum  
 
Furthermore, behavioral momentum influences behavior change (Gifford, 2011). 
Habits may be the most important and strongest individual obstacle in mitigating 
climate change as many habits such as eating habits are remarkably resistant to 
change and some can only be changed very slowly and over long periods of time 
(Hewstone et al., 2012). The term behavioral momentum has been used to describe 
these types of habits which are difficult to change. Many of the habits which are 
causing climate change such as driving cars have a large quantity of behavioral 
momentum (Eriksson, Garvill & Nordlund, 2008). In addition, and similar to 
environmental numbness, humans get accustomed to a degraded but constant 
environmental situation (Takács-Sánta, 2007). For example, a person living in a 
large city with heavy air pollution does not notice the air pollution to a certain 
degree, compared to a tourist who usually lives in a smog-free area and visits for 
a short period of time. The citizen is aware of the constant degradation of the air 
quality, yet the senses have adapted to this degradation and the environmental 
hazard is not consciously attended to.  
 
In the paragraphs above, the first part of research question two was answered; 
What structural or individual obstacles to acting sustainably can be identified 
from the literature? First, the Theory of Planned Behavior by Ajzen (1991) was 
used as a foundational model to describe the basic factors of behavior formation; 
attitude, social norms and perceived behavioral control. Apart from this theory, 
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there are other factors more specific to sustainable behavior change. Therefore, 
these structural and individual obstacles to acting sustainably were derived from 
academic literature. These include the structural obstacles of the demographic 
background, the economic situation of the individual as well as the geographical 
and infrastructural background which can have an influence on sustainable 
behavior. In addition, there are various individual factors which include ignorance 
to the importance of climate change and lack of knowledge, and thus no 
engagement in sustainable behavior. Furthermore, environmental numbness, an 
optimism bias, the collective action problem, a system justification, and 
behavioral momentum influence sustainable behavior actions. Based on the 
literature review, it is assumed that all the identified factors apply to the case of 
the Deedster study. Therefore, the hypothesis presents as follows.  
 
Hypothesis to be tested against the data of this research: Apart from the factors 
identified in the Theory of Planned Behavior, all of the structural and individual 
factors are at play in the case study of Deedster.   
 
 
2.8. Theoretical Potential of the App  
 
In the paragraphs below, the theoretical support for the app to trigger behavior 
changes on the individual level will be investigated. The behavior changes that 
individuals can adopt lie on a spectrum of personal effort to execute these. 
Diekmann and Preisendörfer (2003) found that climate-related behaviors which 
are easier for the individual to adopt compared to higher effort behaviors will be 
preferred by the individual. This is called the low-cost hypothesis. As an example, 
Diekmann and Preisendörfer (2009) investigated the cost factor in recycling 
behavior. They found that individuals were more likely to recycle when they had 
recycling bins in front of their homes compared to bringing the recycling waste to 
collective recycling stations. Moreover, individuals who had to bring their 
recycling waste to collective stations beforehand, changed and increased their 
recycling behavior as soon as a recycling system was implemented in front of the 
house, thus, more accessible. For this research, it is hypothesized that the low-cost 
hypothesis will apply for Deedster. Hence, that behavior changes through deeds 
which come at a lower cost to the app user will be more likely than high-cost 
behavior changes.  

However, Diekmann and Preisendörfer (2009) also found that if the 
attitude is very high, the low-cost hypothesis does not apply, and individuals 
engage in climate-related behavior even if the cost is high. Another research 
strengthens this result, finding that pro-environmental attitudes sustain recycling 
behavior in high-cost situations with recycling facilities farther away (Keuschnigg 
& Kratz, 2017). Consequently, individuals are mostly inclined to engage in 
environmental behavior when the attitude towards the behavior is high, the 
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conditions relate to low individual costs and changes come with little inconvenient 
cost (Kirchgässer, 1992). In terms of this research, it is hypothesized that if the 
attitude to engage in sustainable behaviors is very high, the app users will execute 
the behavior changes even if the personal cost is high.  

Within academic theory, there are different intervention strategies 
towards behavior change such as informational and structural strategies (Gifford 
et al., 2011). The most effective interventions are tailored to the individual (or 
household) and to the specific behavior, consider the barriers, and employ a 
combination of strategies, given that pro-environmental behaviors often involve a 
variety of informational and structural barriers. Informational strategies intend to 
change perceptions, norms, knowledge and attitudes that influence behavior. 
Structural strategies target the circumstances under which behavior is formed. In 
general, informational strategies are most effective for behaviors that are 
convenient, low-cost (in terms of time, money, effort, and social disapproval), and 
have few structural constraints (Gifford et al., 2011). Informational strategies may 
also be used to increase public acceptance of structural strategies when individuals 
are forced to alter their behavior.  

Structural strategies, such as changes in physical or technical systems, 
legal regulations, or pricing, are most effective when external factors render the 
performance of the pro-environmental action difficult or costly (Gifford et al., 
2011). These structural strategies typically employ some form of reward or 
punishment, but in general, rewards are more effective because they create more 
positive emotions and cognitions. Unfortunately, the positive effects of rewards 
often persist only as long as the reward structure exists. Another limitation of 
rewards is that they tend to be successful only when they activate an individual’s 
behavior-change goals and help the person to achieve those goals, which often 
does not happen when rewards are the sole intervention strategy. In terms of this 
research, it is hypothesized that the Deedster app employs informational 
intervention strategies through increasing knowledge and attitudes to change 
behavior.  
 
In the paragraphs above, research question three was answered; What is the 
theoretical support for the app to trigger behavior changes on the individual 
level? Based on the literature, there is theoretical support for the Deedster app, 
and it is expected that the app will most likely lead to sustainable behavior change 
and use informational strategies as behavior change intervention measures. For 
this research, it is hypothesized that the low-cost hypothesis will apply for 
Deedster. Furthermore, it is hypothesized that if the attitude to engage in 
sustainable behaviors is very high, the app users will execute the behavior changes 
even if the personal cost is high.  
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3. Methodology 
 
3.1. Sample and Sampling Strategy 
 
As part of this explorative study, a qualitative research methodology was 
employed to acquire a richer insight into the topic of behavior change (Hesse-
Biber & Leavy, 2010). This method aims to explore the thoughts and experiences 
of the research participants (app users). Especially because behavior and behavior 
changes are complex, this approach was chosen as it allows for the detection of 
nuances and details which add a deeper understanding to this research compared to 
quantitative alternatives (Gray, 2018). Through interviews, themes of behavior 
change in the case of Deedster could be better detected compared to methods such as 
surveys. The limitations of this research and the resulting consequences will be 
discussed at the end of this paper in the limitations section.  

This research was structured in three phases. Phase one lasted from 
February until March, phase two took part in the month of March and phase three 
in the months of April and May. The first phase consisted of a literature review, 
in which obstacles to acting sustainably were identified. These factors and were 
then phrased into a questionnaire, which was used in phase two. The questions 
covered all the identified obstacles to test the hypothesis that all factors apply. In 
addition to the questions based on the identified obstacles, questions were also 
based on the TPB and about the app and the challenge itself. This will be further 
explained in section 3.2. The semi-structured questionnaire aimed at testing 
whether these factors do play a significant role in changing peoples’ behavior.  

Phase two consisted of qualitative interviews with 7 participants; 
including 2 male and 5 female participants. This is a sufficient number which is 
deemed appropriate to get meaningful insights (Hesse-Biber & Leavy, 2010). In 
this research, a convenience and snowballing sampling strategy was used to 
contact the participants for the interviews. The interviewees were contacted based 
on the personal network of the researcher and the app developers. In addition, a 
Facebook group named ‘Hemestertips’ was used to gather more participants. This 
group was first founded by Deedster, however, the content of the page is not 
related to the app. The response to the participation appeal on the Facebook page 
was limited and other sampling strategies were not further successful. Although it 
was planned to reach equal numbers of male and female participants to account 
for confounding variables, not enough males were found to take part in this 
research. Therefore, the male participants are slightly underrepresented in this 
study.  

The participants came from a higher education backgrounds with 
university degrees. Some were still students finishing their master’s degree, others 
had young families, while for the others their children were already grown up. The 
age group of the participants lied between 23 and 55 years of age. Not all 
participants were born in Sweden, however, they lived in Sweden; most of them 
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in the area of Stockholm. As the Deedster challenge is in Swedish, an intermediate 
level of understanding the Swedish language was a necessity which the 
participants fulfilled.  

For this research, the participants took part in Deedster’s 2020 WWF 
Earth Hour challenge which lasted the four weeks of March. The participants were 
interviewed twice. First, before the challenge started, and second after one month 
when the challenge was finished. The four-week WWF Earth Hour Challenge was 
chosen as this time period is based on the current trial period for many apps, which 
is usually one month (Stawarz et al., 2015). Due to the time constraints of the 
master thesis course, a longer app trial period could not be chosen. Due to the 
limited time frame, the durability of long-lasting behavior change effects cannot 
be analyzed but only hypothesized. A longer time frame would be needed to 
research the long-term effects of the app.  

In phase three of the research, the practical outcomes are evaluated against 
the theoretical framework and the research questions will be answered. This will 
yield valuable insights as to the challenges that are posed to future behavior 
change bottom-up initiatives.  

 
 

3.2. Procedures for Data Collection  
 
The data of the research was gathered through semi-structured, in-depth 
interviews with open ended questions. This allowed for the needed flexibility to 
ask additional research questions and explore particular narratives in greater depth 
to detect nuances (Hesse-Biber & Leavy, 2010). Prospective participants were 
informed about the procedures and the research and requested to give consent that 
they were willing to take part in the research. In addition, they were informed of 
the anonymity and confidentiality of the study as their names were changed in the 
final report. The interviews were held in person or via skype and took place in a 
setting which was suitable for the interview.  

In order to control that the same topics and areas of interest were covered 
in each interview; an interview guide was written in advance (Appendix A and 
B). Hence, the reliability of the research was increased (Hesse-Biber & Leavy, 
2010). Resulting in around 40 questions, the interview guide addressed the 
structural and individual obstacles to behavior change based on the literature 
review. Some examples of questions include “Do you see any outside obstacles 
that you have no influence on that keep you from acting more sustainable (Money, 
geographic, infrastructure, demographics)?” This question relates to the structural 
obstacles which may inhibit sustainable behaviors. The question was designed in 
a neutral, flexible way. The researcher would wait for the participants answer and 
nudge the interviewee to answer on all four identified structural obstacles from 
the literature review. Other examples include Do you know friends or family 
members in your social circle that care about the environment? Are there specific 
trends in society that make you think about or even change your behavior? Do you 
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think a sustainable lifestyle is trendy/popular? These questions were based on the 
section about social norms, to test to what extent the participants were influenced 
by these. The questions were designed in a way to cover all the identified themes 
of sustainable behavior from previous research written in the background sections. 

 The specific questions of the interview guide for the participants can be 
found in Appendix A and B. The Appendix A questionnaire was used in the first 
interview while the Appendix B questionnaire was used in the second interview. 
In general, the questionnaires contain the same questions to be able to compare 
the data. However, there are also some introductory questions specific to 
questionnaire 1 and some more Deedster related questions in questionnaire 2. 
These include which deeds did you try out and how have these changed your 
behavior? Do you think the app is a good tool to engage people in sustainable 
lifestyles? Why, why not? These types of questions target the Deedster app and 
its usability as a behavior change tool. Further, it was investigated how the 
participants found out about the app and if they would change anything about it 
to make it more effective.  

Some of the questions as well as the order of these were adopted to the 
responses of the participants as well as to the flow of the interview. Many times, 
the interviewees opened up about topics before the questions were asked. In 
general, the interviews lasted approximately 20 to 40 minutes. The interviews 
were recorded and later transcribed to ensure the validity and reliability of the 
research (Hesse-Biber & Leavy, 2010). After the interviews were conducted, an 
inductive approach was chosen to analyze the responses according to emerging 
and overlapping motives. For this, the frequency of keywords guided the creation 
of the overarching themes as seen in the data analysis section.  
 
 
3.3. Ethical Considerations  
 
As part of the qualitative research, it is important to consider the ethical 
responsibility. It was important to the researcher that the participants did not feel 
exploited after the interview but rather that they had made significant 
contributions to the academic research. In addition, steps were taken to assure the 
anonymity and confidentiality of the research participants. These include that 
none of the interview transcriptions can be traced back to the interviewees. Great 
caution was taken to approach the participants in an open-minded manner, free of 
prejudices and to honor the recorded stories.   
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4. Results 
 

4.1. Description of Interviewees Before the Deedster 
Challenge   
 
This section will present a description of the interviewees in their general 
attitudes, norms and behavior before using the app and participating in the 
Deedster Challenge.  
 
 
4.1.1. Attitudes  
 
As explored in the literature review and the theory of planned behavior, attitudes 
are an essential factor when it comes to behavior change, therefore, the attitudes 
of the participants were investigated in the first interview before the challenge.  
 
 
4.1.1.1. General Attitudes Towards Climate Change  
 
First, an overview will be given over the participants opinion towards climate 
change and the topic of sustainability.  
 
Overall, all of the interviewees were very optimistic about the future and climate 
change. They did think that climate change would be getting worse in the coming 
years, however not at a degree which would make the world inhabitable during 
their lifetime. This participant’s statement is in line with the opinion of the other 
participants as well. “Yes, climate change will get worse, but not so much here in 
Sweden that we can’t live here anymore. Maybe in other places”. The participants 
did not think that climate change would come to Sweden to a degree which would 
force them to move elsewhere. However, the participants did think that there 
would be more climate change related migration in the near future in other places 
of the world. This view did not change over the course of the Deedster challenge.  

The participants were not in denial of climate change nor did they show 
signs of ignorance or denial of climate change and believed that actions must be 
taken to mitigate climate change. Furthermore, the participants also did not 
portray environmental numbness. The participants were aware of changes in their 
environment caused by climate change. “When I was younger, the winters were 
longer, there was more snow and more rain in general. Now everything is much 
drier and warmer.” The participants believed that small climate change related 
environmental shifts were happening now and in their living space and not only 
in faraway places or further in the future.  
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The participants did not think that they could excuse themselves from 
engaging in more sustainable lifestyle practices because not everyone was doing 
this. “Just because not everyone is living or trying to live sustainably does not 
mean that we can be lazy and just continue living our conventional lives.” On the 
contrary, the participants strongly believed that the individual has an impact on 
climate change through personal actions. This is reflected in quotes such as “I 
believe that we can all do our parts towards climate change.” The participants 
believed that every person should try and live an environmentally friendly 
lifestyle, independent of the lifestyle choices of others. Although the participants 
believed in the power of the individual and they hoped for others to act upon the 
threat of global warming and climate change as well. They stated that climate 
change could be slowed down and possibly even stopped altogether if everyone 
would try and live more sustainably. These general attitudes about climate change 
did not change from the first interview round to the second interview round.  
 
 
4.1.1.2. Environmental Attitude  
 
After describing the general attitude towards climate change and sustainability, 
the following paragraphs will present the personal level of environmental attitude 
(awareness) based on the own interpretation of the interviewees.  
 
When asked to rate their personal environmental attitude numerically, the 
participants standard response was between an 8 and an 8.5, sometimes even a 9 
on a scale from 1 to 10 (10 being the highest environmental attitude level). 
Answers to this question were ranging from “8.5, because giving myself a 9 would 
be too bold I think” to  
 

“I would say the general knowledge is quite high, like 8 or 9. I think about 
it on a daily basis and I try to act upon it. But then the specific stats like 
biological diversity or about specific animals or plants or the industry I 
don’t know.” 

 
When asked how their environmental attitude changed in the past years, the 
participants generally answered that it changed significantly over the past 3-5 
years.  
 

“In the last 5 years my environmental awareness has really changed. I 
would say there are times when my environmental awareness is stronger 
because of extreme weather events or something like that. But in the last 
two years it has become a constant. I think about it every day.” 
 

It even went so far that the participants claimed to have been quite alone in the 
beginning with their care for the environment in their social circles and that they 
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only recently noticed this environmental awareness in their social environment 
and broader public, media and politics.  

However, at the same time, the interviewees also stated that their 
environmental attitude changed because of the people in their social circle. “I 
think what changed my attitudes were the people around me. A lot of them were 
vegetarian and vegan so living with them and cooking for them was not as hard 
and had many advantages. I also talked with people about the environment more 
often.” Therefore, on one hand, the participants viewed themselves as ‘pioneers’ 
in the environmental awareness field, on the other hand, they were partially 
inspired by friends or other figures in their lives as well.  

 
 

4.2.1.1. Interviewees Annoyance with Unsustainable Behaviors of 
Others  
 
The participants were also interviewed on how they felt about themselves 
engaging in sustainable behaviors whilst others were not. In general, interviewees 
said that it did bother them when witnessing others engaging in environmentally 
harmful behavior. Especially so, if these behaviors were simple and easy to 
change.  
 

“I saw my husband’s friend throw out some recyclable things and it is 
almost like what are you doing. That is totally unacceptable. I mean I 
would have understood if we were somewhere on the countryside and it 
would have been an older person and there was no way to do it, but that 
behavior seemed totally impossible to understand.” 

 
In addition, when the interviewee had a closer personal relationship to the person 
engaging in non-sustainable behaviors, then the reaction and the level of 
annoyance was higher.  
 

“My (now) ex-boyfriend would never care about plastic and I got sooo 
annoyed. So yes, I can get really mad. But I am this passive aggressive 
person. I’m like, here, look at this cotton bag I got you (the boyfriend). Of 
course, I don’t know if he uses it when I am not there. But at least when I 
am there, he knows that I disapprove. I guess that changes behavior.” 
 

However, the uneasiness about the witnessed non-sustainable behaviors did not 
extend towards their own behavior. They still felt that their own actions have an 
impact on climate change and that they would continue to improve their behavior 
even if others did not. More so, the majority of the participants went so far that 
they excused the non-sustainable actions of their acquaintances.  
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“I think you should make environmental decisions when you have the 
time and the space and the money, but it should never come at the cost of 
your mental health or your own possibility to develop as a person. And 
that is a fine balance and you can’t really judge that for other people.”  

 
 

4.1.2. Norms 
 
As explored in the literature review, norms are an important factor in the field of 
behavior change, therefore, this influence was delved into during the interviews. 
As presented in the results section of environmental attitude above, the 
interviewees expressed the influence of societal trends and norms on their 
increased awareness. These will be presented in the following section.  
 
 
4.1.2.1. Social Norms and Trends Towards Sustainability   
 
With regards to general societal trends, the participants all believed that a shift in 
society towards more sustainability is taking place. “I can definitely see a trend 
towards sustainability, it is everywhere.” When asked why the participants 
believed this, it was mentioned that the topic of climate change and sustainability 
has become prominent in politics and subsidies by the government in the last view 
years. In addition, the interviewees mentioned the Fridays for Future movement 
that is happening all over the world and reaching across generations, cultures and 
social demographics.  “Greta is a great example for change. It is inevitable to not 
mention her in this discussion. She has definitely set the tone.” The participants 
were positive that this movement would only get stronger in the future.  
 When asked if the opinion of society about living sustainable lifestyles 
influenced their own actions, the following quote sums up the common answer. 
“To a degree yes, it is hard if you are swimming against the stream and no one 
cares about the environment, but now more people care about it.” It was also 
commented that it would be easier to engage in sustainability practices if it was 
trendier. “Mainstream people always follow trends, so if sustainability is a trend 
more people will live sustainably. I think I would also be even more sustainable 
if it was more popular.” The participants all thought that it would help them to be 
more sustainable if the general tone in society would be more supportive and 
encouraging sustainable behavior. The opinion on larger societal trends towards 
sustainability did not change over the course of the challenge.  
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4.1.2.2.  Social Circles’ Environmental Awareness  
 
Now that the general social norm views of the participants are described, it is 
important to portray the environmental awareness of the interviewees’ closer 
social circle.  
 
When asked about the environmental awareness of their social circle, the general 
tone was, that the participants have mixed interests in their family and friend 
group. “Really depends on the bubble that I am in. My family do care, and a lot 
of friends do as well. But then I have friends who don’t care or don’t know.” One 
participant even declared to have one friend who was particularly intense on the 
subject of sustainable living and taking action.  
 

“I have a friend; she will not accept a ‘no’ on the subject of Fridays for 
Future demonstration. If you don’t come to the big demonstrations that 
they have every few months she will find that unacceptable. The only 
excuse is if you are sick. She thinks that we have to leave our work for 
one afternoon. It has cost her some friendships actually because she feels 
so strongly about it. But it is a huge topic.”  
 

All the participants argued that they were talking to others in their social group 
about sustainable alternatives. As stated in the section about environmental 
attitude, the participants were partially inspired by their friend group to engage in 
sustainable practices. With regards, to their family members, the participants 
generally found them supportive of their sustainable lifestyle choices such as 
being vegetarian even if the family members themselves did not act upon it. The 
participants stated that they would at times educate family members or friends 
about more sustainable practices.  
The participants thought that it helped to an extent to have supportive friends or 
family members in trying to be more sustainable. On the other hand, the 
participants stated that it was not an absolute necessity, as many saw themselves 
as pioneers in their personal social group in the field of sustainability practices. 
“If you really want it, then you can also become more sustainable even if your 
friends and family are not. It is your choice.” However, during the time of the 
Deedster challenge, the participants all reported supporting friends or family 
members.  

 
 

4.1.3. Behavior  
 
The participants reported to have made some conscious sustainable behavior 
changes already before the Deedster challenge started. Examples of these behavior 
changes include dietary adjustments such as going vegetarian or eating more 
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vegan food. Other developments include buying more local, and organic produce, 
bringing own shopping bags to the stores and trying to refrain from buying too 
many plastic products. Others reported on flying less and taking more public 
transit. In general, the participants reported that they enjoyed making these 
behavior changes and that it makes them feel better, knowing that they made some 
positive behavior changes for the environment. The participants stated that they 
believed to have a general control over their behavior and their consumption 
choices.  
 
Overall, the participants held the attitude that their actions can have an impact to 
mitigate climate change. Their attitude and care towards the environment 
increased over the past years and they believe to have control over their actions. 
They all reported a supportive friend and family group and believe sustainability 
to be an increasing trend.  
 
 

4.2. The Deedster Challenge 
 
After presenting the general themes and the interviewees’ situation before the 
challenge started, this next section will outline the results for the app and the 
Deedster Challenge.  
 
 
4.2.1. Attitudes, Goals and Expectations of the Deedster 
Challenge  
 
These paragraphs will describe the attitudes, expectations and goals that the 
interviewees had towards the app and the challenge, these paragraphs will focus 
on the personal goals the participants had for the four-week challenge.  
 
Overall, the participants were very motivated to engage in the app. The 
Interviewees did not have specific goals that they wanted to gain from the Earth 
Hour Challenge, but rather more general goals. The participants wanted to learn 
more about sustainability and the possible changes they could do to their behavior. 
It was mentioned by a few, that they were looking forward to learning about a 
broad variety of topics and be shown concrete ideas and alternatives of change 
instead of having to think of them oneself.  

 
“I feel that this challenge is something where I can actually learn 
something from, and I want to be able to improve myself and my 
sustainability. I have been trying to improve my sustainable living before. 
But it is just easier if someone or something like the app tells you what 
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you do. Then it is more concrete. The ideas are coming to you instead of 
you researching for them.” 

 
It was hoped that the app would form as an educational tool by providing data on 
environmentally sensitive subjects and thus increase the personal environmental 
awareness.  
 

“I hope the environmental awareness will become more, especially with 
the hard data because it shows you the effects of your behavior. I also 
hope it will strengthen me in the things that I am already doing.” 
 

The participants thought themselves to have basic to intermediate knowledge 
about climate change, but they still saw room for improvement and were eager to 
learn more about sustainable practices.  
 
 
4.3. After the Challenge  
 
After presenting the results for the participants before the challenge and their 
expectations towards it, this section will describe the findings after the four-week 
challenge was completed.  
 
 
4.3.1. Changes in Attitude  
 
First, the changes in attitude will be presented in comparison to the attitudes before 
the challenge.  
 
Compared to the first interview, the participants either rated their environmental 
awareness on the same level or rated it 0.5 points higher in the 2nd interview. When 
confronted with their rating from the first interview, the participants argued that 
they believed their initial rating still to be accurate and that they did not perceive 
their first rating to have been overestimated. When asked as to why this was the 
case one participant answered “once you are at a certain level of awareness, I think 
it is really hard to increase this further. Then the only thing you can do is reinforce 
your behavior.” The participants still felt optimistic that their own individual 
actions can have a positive impact towards climate change. More so, the 
participants felt more encouraged through the app to engage in sustainable 
behaviors. It can be said that the attitude towards changing behavior was slightly 
higher than before the challenge. This will be explored more in depth in the 
following paragraphs.  
 One another note, the participants felt somewhat more frustrated and 
annoyed with the unsustainable behaviors of others compared to the before the 
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challenge. One comment to this was “you see through the app how easy changes 
can be, so others should do it more as well”. However, according to the 
interviewees, this marginally increased level of annoyance did not express itself 
in aggressiveness. On the contrary, the participants felt more encouraged and more 
motivated through the challenge to talk to others about sustainable alternatives. In 
addition, the witnessed non-sustainable behaviors did not extend towards their 
own behavior. They still felt that their own actions have an impact on climate 
change and that they would continue to improve their behavior even if others did 
not. 
 
 
4.3.2. Changes in Behavior  
 
Now that the changes in attitude have been discussed, this following segment will 
focus on the behavior changes witnessed through the Deedster Challenge.  
 
 
4.3.2.1. Behavior Changes Through the App  
 
Here, the behavior changes inspired by the Deedster challenge will be presented.  
 
With regards, to behavior changes through the app, these lie on a spectrum. First 
of all, there were deeds in the app which the participants were already doing in 
their everyday lives before the challenge. When this was the case, the participants 
all stated that it felt rather rewarding to check these deeds off. “I felt that for a lot 
of the deeds in the challenge they were already things that I was doing. And then 
it feels good and nice that you get appreciation for doing that”. More so, the 
participants all explained that when they came across deeds of behavior they were 
already doing, they became more aware of these behaviors. “It makes you aware 
of what you have already been doing and therefore reinforces the feeling of I am 
doing a good thing here.” In some cases, the deeds not only fortified behavior that 
was already there, but more so transformed it into a regular habit.  
 

“There are some things that I was doing sometimes but now I am doing 
them more consistently like when you have leftovers to not put them in 
the fridge immediately but to wait until they cooled down. I would 
sometimes do that but sometimes I would be too lazy. So now I try to be 
more patient.” 
 

On top of that, checking off deeds that the participants were already doing, paved 
the way to want to explore more options. The already implemented behavior was 
easy for participants and therefore, the interviewees were open to other 
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alternatives. “These are easy steps that I have already done, so what else is there 
for me to do.” 

Through the quizzes and the deeds of the app, the participants all tried out 
various kinds of different deeds and gained knowledge and information about 
sustainability aspects they did not know before the challenge.   
 

“The quizzes show me how little I actually know. Most of the time I don’t 
know the exact numbers (for the quizzes). So, I know that rice is worse 
than potatoes, but I don’t know how much worse. So, in that sense it is 
really nice because it provides knowledge. Seeing the bare numbers has 
really reinforced some of my behaviors in a way that I walk into the store 
and think Oh today I learned that rice is so much worse than potatoes. I 
mean I knew that it was bad, but now I know how much more than 
potatoes”.  
 

This type of behavior change was reported by many other participants who stated 
that they would make conscious purchase decisions between products based on 
new knowledge gained from the app. According to the participants, those deeds 
were chosen which seemed feasible to execute and would fit the daily structure.  

However, a few deeds were tried out which seemed more challenging for 
the participants. An example is a participant who was inspired through the app to 
eat a plant-based diet.  
 

“I have already been vegetarian for almost 8 years, but through the quizzes 
I really try to eat vegan now. For me it was always the cheese which I 
thought would be so hard to give up. But now I tried it and it is 
surprisingly easy.” 
 

The participants stated that a vegan diet seemed to effortful to change to. The 
participant stated that this behavior change was more difficult than other changes 
inspired by the deeds.  The interviewee thought this change would be very difficult 
to conduct and stick to. Encouraged through the app, the participant made the 
more effortful behavior change and plans to stick to it in the future.  

Overall, the participants were satisfied with the quizzes and deeds that 
they were introduced to during the challenge. The deeds of behavior the 
participants were already doing only reinforced their behavior and turned the 
“sometimes behavior” into a regular behavior. The participants tried out new 
behavior based on the deeds and are motivated to keep the behavior. The 
participants were confident that they would keep up the newly acquired habits.  
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4.3.2.3. Talking to Others About Sustainability  
 
After describing the behavior changes made through the app, a reoccurring theme 
was that the interviewees talked to others more about sustainability and behavior 
changes.  
 
Through the Earth Hour Challenge, the quizzes and the deeds, the participants felt 
inspired to talk to others about the subject of sustainability and behavior changes. 
As an example, one of the participants said she was talking to coworkers and 
neighbors about the app and the deeds she was trying out. “You show other people 
and they follow how you are doing. I talked more to other people like using 
reusable coffee cups at the kids’ football games. It is just a small thing to do to get 
people talking”. However, it was also mentioned at times that one had to be careful 
as to how much they would talk to others about it as not to annoy them.  
 

“I try to show them what other things can be changed. But I don’t want to 
annoy them too much. For things like personal hygiene stuff I don’t say 
too much because everyone has to find something that works for them. 
But for other things I am thinking like ahh this could have been so easily 
avoided. But you can only do this in really personal relationships because 
otherwise you end up with no friends. It really depends on the relationship 
how annoying you can be.” 

 
In general, the interviewees stated that the app encouraged them to talk more about 
sustainable topics with others.  
 

“When I hear that someone flies and if it seems that they might be 
interested in working on that then I try to have an open conversation. Like 
hey why do you decide that, what are the alternatives, could you see 
yourself trying something else. Or what could help you to take the train 
next time or to have vegetarian food instead of meat.” 

 
 
4.3.2.3. Increased Knowledge of Carbon Footprint Through the App  
 
Not only did the interviewees talk to others about sustainability, but they also 
acquired more knowledge themselves. One example is the carbon footprint which 
is an integral tool of the Deedster app.  
 
Overall, the interviewees did have some contact with the carbon footprint before 
the challenge. Some had calculated the carbon footprint as part of a school or 
university class, though not at their leisure. When thinking about environmental 
behavior, the participants stated to not make a connection of the behavior to the 
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carbon footprint and to what extent it contributed to the carbon footprint. The only 
time the interviewees claimed to have actively thought about carbon emissions 
before was when they were flying. They were well aware of the fact that flying 
emitted great amounts of CO2. Still, the participants only had very vague or no 
awareness on the exact amounts as to how much CO2 was emitted during a flight.  
 Therefore, the participants welcomed the chance to calculate and 
understand their own carbon footprint via the app.  
 

“I am rather proud that my footprint is below average. I know that is also 
because I live in community housing, I don’t own a car. All the stuff that 
is only possible if you live in the city and don’t live by yourself. And you 
know one of the reasons that I live in community housing is because it is 
better for you carbon footprint. In general, I would say that I don’t link 
my behavior to my carbon footprint. For me the carbon footprint is an 
indicator and I know that is a tool to measure your performance with 
regard to environmental behavior but very abstract and I don’t use it on 
my tool.” 

 
The interviewees claimed to be more aware of their carbon footprints compared 
to before the challenge. The participants found it very interesting and surprising 
to see which behaviors emitted higher numbers of CO2 while some only led to 
small emissions. Particularly the reduction of the individual carbon footprint 
through the deeds was termed a positive feature of the app. As mentioned in the 
quote, the interviewees found it very helpful to calculate their own carbon 
footprints and see where they stand in comparison to the national average and the 
recommended global footprint from the IPCC.  

With regards to the carbon footprint calculated in the app, some 
participant voiced concern that they would never be able to reach the IPCC 
footprint of 1 ton per year needed to halt global warming. “It concerned me a little 
bit because I feel that I am already doing everything I can, and I am nowhere near 
the 1 ton. I don’t know how much I can still change in my life because I feel there 
is not much else.” The participants said that the app made them realize that the 
western lifestyle would never allow them to have a low enough footprint which 
would not harm the environment. To a certain degree, the participants thought this 
was demotivating as it would neglect the achievements (CO2 savings) to a certain 
degree. Although the participants sometimes thought of their behavior changes as 
a drop in the ocean, they emphasized that this would not excuse willful 
unsustainable behavior. They stated that they are still motivated to make 
sustainable behavior changes.  
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4.3.2.4. Behaviors that did not Change  
 
Apart from changing a lot of behaviors, the participants also commented on some 
behaviors which they did not change.  
 
There are deeds the participants did not choose although these targeted behaviors 
that the participants knowingly engage in even though they are aware that they are 
not very sustainable. The most common response involved flying. The 
participants all claimed to have a no-fly policy in Sweden or Europe while trying 
to reduce intercontinental flights at the same time. “I try not to fly in Europe, 
wherever it is humanely possible I try not to fly and take other means of 
transportation” and “I try to reduce my flights.” On the other hand, the participants 
said how difficult this was to keep up at times and that staying true to this value 
meant to take great personal sacrifices. “I recently said no to a vacation because 
we would have had to fly.” And at times, it turns out impossible to keep up with 
the principle due to emergencies within the family or family generally living 
abroad.  
 On top of that, there are some instances where for personal development 
the interviewees did fly. “I did go to the United States on my semester abroad, but 
it was important to me, so I went anyway.” However, the participants stated that 
in these instances an internal conflict was playing out between taking the plane 
for personal interest while not flying for the environment.  
 

“When I got the assignment in Kenya, I did accept it. Even though I felt 
bad for flying there. But I put my own needs on top of that which is not 
good, and they are not defendable, but I did that. But on the other hand, I 
am a vegetarian and I am a vegan to maybe 80%. I don’t have a car. I 
mean there are so many different things that I try to introduce to my life.” 
 

As this quote shows, the interviewees were aware of the negative environmental 
impacts of flying, yet for personal growth reasons they chose to engage in these 
behaviors anyway and did not choose deeds which targeted flying behavior.  
 There were also other sectors where the participants knew changes could 
be made through the deeds, yet, they did not. However, these were always voiced 
as limitations that the individual had no or little power over and generally referred 
to the living situation. These include aspects from “I have no power over the fact 
that my house is old” to “the deeds targeted towards homeowners and gardens I 
couldn’t do”. Even when asked further, the interviewees did not state any other 
possible habits they were aware off that could still be changed.  
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4.3.2.5. Economic Factors Influencing Behavior Change    
 
Sometimes aspects influencing behavior change are outside the individual’s 
power. A few of the structural factors identified in the literature review came up 
as reoccurring themes during the interviews, the most prominent being the 
economic factor.   
 
 
With regards to sustainable lifestyles and the connection to money, the 
participants all stated that economic backgrounds do come into play when making 
environmentally conscious decisions.  Especially for those interviewees who were 
still students or in the early career stages, this played a significant factor. The 
interviewees stated that some sustainable investments that they would like to do 
are not economically feasible. As an example  
 

“I would really like to have a fair phone, but I would spend three times as 
much on that then I would have otherwise. And for me as a student that is 
just a high investment which means that I have to sacrifice a lot of other 
things for that.” 
 

On top of that, there are products such as vegan feta cheese compared to regular 
feta which is three times more expensive and therefore doesn’t seem economically 
attractive to buy. Then again, for other products the participants were willing to 
spend more money on environmentally friendly products compared to the 
commercial alternatives.   
 

“I don’t mind paying more for some products like 10 Euros for unpacked 
deodorant. I am ok with that because I have the money for it and I don’t 
have to choose between can I buy deodorant or can I eat vegetables for 
the week but for the people who can’t or don’t want to then money is an 
easy excuse.” 

 
On the other hand, the interviewees also stated that sustainable consumer 
purchasing decisions can be cheaper for some categories. As an example, some of 
the participants were stressing the point that they buy secondhand clothing not 
only because it was better for the environment than buying commercial clothing 
but also because it was a lot cheaper. On top of that one participant was also 
looking for secondhand furniture.  
 

“I go to secondhand stores because it is economically more attractive like 
with our house we went to buy a book shelf last week and we could have 
bought it at IKEA for 2000 SEK, but we live really close to second hand 
stores and got a book shelf in the end for 190 SEK. So, the financial aspect 
was definitely a great aspect to buy the second hand one.” 
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It was also commented that the more information on certain products was given, 
the easier a purchasing decision could be made that would benefit the 
environment.  As an example, one of the participants said that using the app and 
calculating the carbon footprint made her rethink her car type purchasing decision.  
 

“I won’t buy a new car until it is necessary, but it does make you think 
about the choices we made back then. I didn’t really have in front of me 
the exact impact that the decision would have on my carbon footprint. If 
we had bought something that would have been fully electric, then that 
would have a different impact.” 

 
When asked if they can see themselves invest in more expensive sustainable 
alternatives, the interviewees agreed that they would be inclined to do this in the 
future if their economic situation allowed for it. Interestingly, one participant 
made a connection between a higher footprint and a wealthier lifestyle.  
 

“I can definitely see myself invest in the more high-end sustainable 
options once I have a higher paying job, whether or not it would actually 
decrease my footprint I am not sure though. Because usually when you 
have a higher income you also start to buy more and to live bigger so my 
lifestyle might be less sustainable then what it is now.“ 

 
Although the participants agreed that they would be inclined to spend more money 
on sustainable products, they did have hopes that sustainable products and 
alternatives would become cheaper in the future. “I think this is a trend and I hope 
things are getting cheaper that would be nice.” 
 The interviewees also commented on some other structural factors, 
however, these did not hinder sustainable behavior changes. The interviewees all 
lived in cities with the appropriate infrastructures such as a tram system and 
recycling systems. On top of that, the interviewees were proud to live in Sweden 
which they thought was one of the leading countries in the field of sustainability. 
They all welcomed political actions in terms of subsidies and tax systems to 
encourage the citizens to be more sustainable. The interviewees mentioned on a 
hypothetical level, that if one lives in more rural areas with less infrastructure and 
is an elderly person, then this might influence others to make less sustainable 
choices. Some of the interviewees made these observations within the own family 
in rural areas and with older family members.  
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4.3.3. Reflections on the Influence of the App  
 
4.3.3.1. Perceptions of Deedster as a Behavior Change Tool  
 
When asked at the end of the challenge if the app had met the original expectations 
and goals of the app, the participants were assuring this. They stated to have 
acquired more general knowledge on sustainability topics and gained a broader 
idea on the kind of changes the individual can make to behavior as is documented 
in the next section.  

Overall, all of the participants were positive that the Deedster app is a 
useful tool to engage people in more positive lifestyles. Especially so, the 
participants see Deedster as a good tool to gain more knowledge on sustainable 
topics and to show others what easy changes can be made to everyday life. “The 
app will show them that this is a really easy thing that they can do.” The 
participants argued that the app would be most helpful for those without greater 
knowledge on sustainability and at beginning stages of sustainable lifestyle 
changes.  
 

“Well, I would say that especially if you are not aware of what you can 
do. I think it is a good way of making people more aware and keeping 
them engaged. And making it fun at the same time to challenge yourself 
in choosing deeds that fit your lifestyle.” 

 
 
4.3.3.2. User Experience  
 
The participants were also asked what changes they would like to see for the app 
in order to make it more effective and contribute to long-lasting sustainable 
behavior changes through the app.  

For one, the participants mentioned a reinforcing measure would be a 
good addition to the quizzes and the deeds of the app. This includes that the user 
can choose deeds which return throughout the challenge or even daily. These 
deeds can then become the focus behavior change and the app supports a 
reinforcement mechanism for behavior change. This additional feature may allow 
for more effortful behavior changes and long-lasting changes as the user is 
assisted in and reminded to do the deeds.  

Another frequently named suggestion was to implement a notification 
button which can be turned on by the participant if needed. This might help the 
users to use the app on a daily basis and to refrain from forgetting to use it. This 
again can serve as a reinforcement measure as the user is reminded to carry out 
deeds and to fill out the quizzes. This feature may not be suitable for every user. 
Some participants would have found this feature to be beneficial. Other 
participants stated that they find notifications very unnecessary and annoying and 
would not have liked such a feature.  
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Overall, the participants enjoyed using the app. It can be reported that the app 
increased the environmental attitude slightly and educated its users about 
sustainability practices and the carbon footprint. Sustainable behaviors the 
participants were already doing before the challenge were reinforced through the 
deeds. In addition, the participants tried out many different deeds and found new 
sustainable behaviors they are motivated to keep in the future. On top of that, the 
app encouraged some effortful behavior changes. The app users of this research 
were encouraged to talk more to others about the app and sustainability practices. 
There were also behaviors which the app could not change. Sometimes the reason 
for this was the economic situation while at other times it was due to personal 
reasons. In general, the participants enjoyed using the app and think that it is a 
very useful sustainability practice tool. Some improvements were mentioned 
which can possibly increase the reinforcement factor of the app and increase long-
term behavior change.  
 
 
 

5. Discussion 
 
The theoretical background section investigated possible behavior changes for the 
individual as part of research question one. There are five bigger areas where these 
can be made are the transportation, traveling, housing, consumption and food 
sector. The most significant categories of behavior change with regards to the 
carbon footprint for the individual lie within the transportation and traveling 
sector, where flying has the biggest carbon impact compared to biking or taking 
public transport. The consumption and food sector also leave room for 
improvement (e.g. consuming less, or more environmentally friendly products). 
As part of research question two, the theoretical obstacles to behavior change were 
examined and will be discussed in the light of Deedster in section 5.1. In addition, 
research question three (theoretical support for the app to trigger behavior changes 
on an individual level) was explored. Based on the literature, different hypotheses 
were derived which will be discussed in section 5.2. 
 
 
5.1. Behavior Change Obstacles in the Case of Deedster     
 
This section will answer the second part of the research question two; Which of 
the identified obstacles to acting sustainably from the literature review play a role 
in the case of Deedster? As identified in the literature review, there are several 
obstacles to acting sustainably. Based on the literature review, the following 
hypothesis was derived: Apart from the factors identified in the Theory of Planned 
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Behavior, all of the structural and individual factors are at play in the case study 
of Deedster. Table 1 serves as on overview of this discussion, as findings from the 
qualitative interviews are discussed on the basis of the hypothesis.  
 
 
Table 1. Behavior obstacles to Deedster 

 
Behavior factors derived from the 

literature 
Which of these play a role in the case of 

Deedster? 
Theory of Planned Behavior Factors   
Attitude  Supported  
Social Norms  Supported  
Perceived Behavioral Control  Supported  
Structural Factors   
Demographic Factors Supported  
Economic Factors  Supported  
Geographical Factors Not supported  
Infrastructural Factors  Not supported  
Individual Factors   
Ignorance  Not supported  
Lack of Knowledge  Supported  
Environmental Numbness  Not supported  
Optimism Bias Supported  
Collective Action  Not supported  
System Justification  Supported  
Behavioral Momentum  Supported  

 
 
Research shows that attitude, social norms and perceived behavior control need to 
be considered in order to achieve meaningful behavior changes (Ajzen, 1991). 
These factors are further explained in the theory of planned behavior (TPB).  

Attitude is one of the most central factors to voluntary individual behavior, 
referring to the individual’s predisposition towards an activity (Ajzen, 1991). In 
this research, the participants all had a strong attitude towards the climate which 
increased slightly during the course of the Deedster Challenge. In addition, the 
participants had a positive attitude towards engaging in the app and were eager to 
start using it. This predisposition of the participants towards using the app paved 
the way towards changing behavior through the app.  

Social norms guide behavior by comparing oneself to others  (Ajzen, 
1991). The results of this research support the hypothesis that social norms (e.g. 
mainstream movements such as Fridays for Future, or the personal environment) 
are important components of behavior change. However, an interesting 
phenomenon observed on the aspect of environmental awareness was that the 
participants saw themselves as “pioneers” in their peer group. Claiming they were 
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oftentimes amongst the first ones in their family and peer group to act sustainably 
the interviewees took pride in educating their peers about environmental matters.  

Thirdly, perceived behavior control (PBC) is another integral part in the 
field of behavior change (Ajzen, 1991). PBC refers to the degree of intrinsic 
motivation to which a person believes to have the control to perform a given 
behavior. In the study of Deedster, the participants felt very optimistic during the 
challenge that they had the control to change their behavior through the deeds. 
The more deeds the participants tried out, the higher was the motivation to test 
more attainable deeds. For the category of unattainable deeds, the participants did 
not think they had control over the aspects the deeds required to change. In terms 
of the potential of Deedster, this means that behavior change is more likely if the 
user has perceived control over the changes.  

Next to these three factors, other factors also influence sustainable 
behavior. As identified in the literature, there are structural obstacles which can 
hinder sustainable behavior change such as demographic factors. Higher 
education and being of female are associated with increased sustainable behavior  
(Kollmuss & Agyeman, 2002). In the case study of Deedster, the participants all 
came from higher education backgrounds and there were more female than male 
participants. In this regard, there may be a connection between behavior change 
and these demographic factors. However, due to the small sample size, 
generalization of these results is limited and cannot be concluded. 

The importance of economic factors was investigated as they have an 
influence on consumer behaviour (Kollmuss & Agyeman, 2002). The interviews 
show evidence that support this statement in several ways. In line with previous 
research about sunk costs, the interviewees were loss-aversive and hesitant when 
it came to the investment in expensive products (Takács-Sánta, 2007). For 
instance, the interviewees stated that some sustainable alternatives, encouraged 
through the deeds, are more expensive than their conventional counterparts. 
However, the effect was opposite for deeds targeting the secondhand market. 
Here, the participants were happy that this was both a cheaper alternative and more 
sustainable options than new clothing/furniture. In terms of Deedster, this means 
that deeds should be designed to accommodate the economic background of users 
to eliminate this as an obstacle to behavior change.  

Furthermore, the literature review suggests that, geographical factors 
such as weather and climate and infrastructural factors may be another structural 
obstacle to behavior change (Kollmuss & Agyeman, 2002; Gifford, 2011). The 
participants did not mention such reasons which were hindering them from 
performing some deeds. As the participants of the Deedster challenge all lived in 
urban areas such as Stockholm with access to well-connected train systems and 
bike paths, they benefited from these well-developed systems. App users who live 
in more remote areas will not have as much access to these infrastructural systems, 
thus, geographical and infrastructural factors may play a role. However, this 
cannot be derived from this research in detail and may have to be further 
investigated in future research.  
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In addition to structural obstacles, there are also individual obstacles. 
Previous research also identified obstacles such as ignorance, denial, skepticism 
and uncertainty towards climate change which are hindering pro-environmental 
behavior change (Semenza et al., 2008). For the Deedster challenge participants, 
these did not apply as they were well aware of climate change and its 
anthropogenic causes. Therefore, these obstacles were not at play for the app 
users. This may be due to a selection bias amongst the participants as will be 
explained in the limitations. Another individual obstacle identified in previous 
research is lack of knowledge on alternative pro-environmental behavior changes 
(Semenza et al., 2008). The Deedster participants experienced this obstacle which 
is one of the reasons they wanted to participate in the 4-week challenge. The newly 
acquired knowledge through the app lead to changes in behavior which supports 
the hypothesis that knowledge has an effect on behavior which will be further 
discussed in section 5.2.  

Next, another individual obstacle identified from the literature is that of 
environmental numbness (Semenza et al., 2008; Gifford, 2011). This concept 
states that individuals develop a numbness or oversaturation due to an 
overexposure to climate related topics. This phenomenon was not observed in the 
case of Deedster. On the contrary, the interviewees claimed to have high 
environmental awareness which even slightly increased over the course of the 
challenge. Therefore, there is no risk that introducing the Deedster app on a larger 
scale would reduce environmental awareness and sustainable behavior change 
possibilities of the general and informed population.  

Furthermore, the literature hypothesizes the optimism bias as an 
individual obstacle to behavior change (Gifford et al., 2009). This describes the 
belief that one expects climate change to worsen, but not at a rate that makes one’s 
region inhabitable in the foreseeable future. For the Deedster participants, this 
hypothesis finds support. However, overall this bias did not seem to affect the 
individual’s choice to change their own behavior. While one could argue that the 
influence of the optimism bias leads to a reduction of sustainable action, this does 
not forcibly have to be the case. However, one could argue that if the optimism 
bias was not present or if individuals were to experience directly the forces of 
climate change they would be compelled to take even stronger mitigation efforts. 
This can be explored in future research.   

Additionally, based on the literature review, the hypothesis was derived 
that the problem of collective action is an individual obstacle to pro-environmental 
behavior (Gifford, 2011). This describes individuals who are not acting 
sustainably because others are also not acting sustainably. This hypothesis was 
not confirmed in the case study. While one could argue that this was due to the 
high environmental awareness of the participants this finding nevertheless gives 
hope for future applications such as Deedster. Individuals actions could be 
stimulated through these applications without waiting for environmental 
awareness of the general public.  
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Likewise, behavioral momentum is another influence of behavior change 
(Gifford, 2011). This term describes the types of habits which are difficult to 
change. This hypothesis finds support in the research. The participants did 
mention habits which were difficult for them to change although they were aware 
of the negative environmental impacts (e.g. diet changes or flying).  

Last but not least, previous research suggests that system justification is 
another aspect hindering individuals from adapting sustainable behaviors 
(Semenza et al., 2008). According to Semenza et al. people live a mostly 
comfortable lifestyle in Western countries, and they do not want to degrade their 
living situation in order to reduce their carbon footprint. This hypothesis is found 
to be true for the Deedster challenge participants. The participants were aware that 
they were living a comfortable lifestyle in comparison to other people around the 
world. Especially at the end of the challenge the participants voiced concern how 
much they were able to still reduce their carbon footprint without giving up their 
lifestyles. However, this did not seem to hinder their motivation in trying out 
deeds and adopting more sustainable behaviors.  

 
 

5.2. Potential of the App  
 
This section will answer the second part of the research question four; What is the 
evidence for users to make behavior changes, with help from the app? The results 
of the qualitative interviews show that the Deedster app has high potential in 
educating its users and to support sustainable behavior changes.  
 First, the results show that the Deedster app is an educational tool for 
sustainability. As the quizzes cover the five sectors, transportation, food, 
consumption behavior, housing and traveling, the user gains new knowledge in 
all of these sustainable behavioral change areas. These quizzes serve as 
informational intervention strategies. As previous research shows, informational 
strategies can change perceptions, norms, knowledge and attitudes which in turn 
influence behavior (Gifford et al., 2011). In addition, research identified the lack 
of knowledge as a hindrance to adopting sustainable behaviors (Semenza et al., 
2008). Throughout the challenge, the interviewees gained new knowledge about 
different sustainability practices and could replay this newly acquired knowledge 
in the final interview. This shows that they have retained the new knowledge. 
Based on the literature learning new information about sustainable behavior 
practices is already the first step to behavior change (Gifford et al., 2011). Thus, 
the Deedster app sets the first step towards sustainable behavior change with the 
informational strategy in form of quizzes.  

Additionally, the interviewees gained new knowledge about their 
personal carbon footprint. Before the challenge, the research participants would 
only think about their carbon footprint when engaging in behaviors that they 
thought would emit a lot of CO2 at once such as flying. For the participants, the 
carbon footprint calculator and the visualization aspect of it helped to make the 
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concept of the footprint more relatable and a less abstract concept. While using 
the app, the participants viewed the calculation of their own footprint as a positive 
and eye-opening feature of the app. Especially so when comparing their own 
carbon footprint to that of the national average or the IPCC recommendation. As 
stated in the literature review, comparing the personal footprint to others will 
likely form a response which may develop into behavior changes (Cialdini & 
Goldstein, 2004; Staats et al., 2004). Therefore, the Deedster app sets another step 
with the carbon footprint feature towards sustainable behavior change.  

Another strength of the app is that it encourages conversations with others 
about environmental issues and sustainable behavior.  The app intensified this in 
two different ways. First, the participants talked to others about the challenge and 
the app. Second, the interviewees were encouraged through deeds which 
specifically challenged the users to start conversations about behavior changes. 
Through this, others are educated about sustainable behaviors and may try out the 
app in the future themselves. Spreading sustainable behavior knowledge and 
awareness of the app serves another form of an informational strategy which can 
influence the behavior of others in the future (Gifford et al., 2011). Therefore, the 
app not only influences the users but also has the potential to impact the peers of 
the user. This feature is important for a bottom-up approach to sustainability as it 
can lead to societal grassroot spreading of sustainable behavior (Barr, 2016).  

Apart from these informational strategies, the Deedster app employs a 
positive consequence strategy with the deeds. Through these deeds, the 
participants could track the amount of CO2 saved through these behavior changes. 
This measure serves as a positive consequence strategy which embodies feedback 
and rewards. The completed deed can get checked off in the app and the number 
of saved CO2 underlines the accomplishment. According to research, these 
positive consequence strategies influence the performance likelihood of a 
behavior in the future, hence, increasing the potential of Deedster as a sustainable 
behavior change tool (Gifford et al., 2011).  

In general, the Deedster app leads to behavior change for its users. The 
research participants got educated on alternative (sustainable) behaviors and 
sustainability which resulted in conscious behavior changes (e.g. grocery 
shopping behavior changes). This supports the hypothesis that informational 
strategies can lead to behavior changes  (Gifford et al., 2011). Furthermore, the 
interviewees reported that the app reinforced preexisting sustainable behavior 
which encouraged more sampling of the deeds.  A similar effect was noticed when 
participants successfully completed and checked off deeds. Motivated by 
accomplishing these, this stimulates the users’ confidence to try more deeds. 
Again a positive consequence strategy increasing the repetition of sustainable 
behavior and intensifying the potential of Deedster as a sustainable behavior 
change tool (Gifford et al., 2011).  

However, a differentiation needs to be made between the types of 
behavior which the participants changed. According to the participants, some 
behaviors are easier to change than others. Those that required more drastic 
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changes (e.g. diet change) were seen as more difficult behavior changes and 
required more endurance. The participants reported that they were quicker in 
accepting deeds which they thought to be easier and less effortful to change. The 
results of this research show support for the low-cost hypothesis, which states that 
individuals are more likely to change their behavior if it can be easily changed 
(Diekmann & Preisendörfer, 2003; Keuschnigg & Kratz, 2017).  This means that 
the Deedster app has high potential to change low-cost behavior when deeds are 
perceived as manageable to accomplish.  

Sustainable behavior changes which came at a higher personal cost to the 
research participants were not as easy to achieve. It is difficult to determine which 
behaviors qualify as high-cost, and which as low-cost, as this is based on the 
individual’s perception (Diekmann & Preisendörfer, 2009; Hewstone et al., 2012). 
However, there are a few cases where the participants reported some high-cost 
behavior changes (e.g. diet change). This supports the hypothesis that if the 
attitude to engage in sustainable behaviors is very high, the app users will execute 
the behavior changes even if the personal cost and other obstacles are high 
(Keuschnigg & Kratz, 2018). This is a promising outlook for the future of 
Deedster and the potential to change high-cost behavior. Especially so because 
high-cost behavior changes usually involve altering those behaviors which emit 
higher amounts of CO2 (Diekmann & Preisendörfer, 2003). Hence, adjusting high-
cost behaviors can contribute remarkably to reducing the carbon footprint and 
Deedster has the potential to assist this.  

Overall, the participants were very positive towards the app and thought 
it would be a good behavior change tool. The app met their goals and expectations 
which involved learning new knowledge and adapting new behaviors. The 
participants were confident that they would continue implementing some of the 
newly acquired behavior changes in the future. To which degree these will be 
long-lasting changes cannot be answered through this research and has to be 
investigated in a long-term future research.  

With regards to the app design and layout, the users made some 
recommendations which may increase the effect of the app towards long-lasting 
sustainable behavior changes. The participants mentioned a reinforcing and 
repetition measure for deeds. This includes that the user can choose deeds which 
return throughout the challenge or even daily. Previous research supports this 
notion that repetition and reinforcement mechanisms advance behavior change, 
through overcoming behavioral momentum and the formation of new habits 
(Larry & Gardner, 2013). Through this focus on specific behavior changes by the 
means of repetition and reinforcement, it might even be possible to target high-
cost behavior changes and increase the effect of the Deedster app.  

Considering scientific contribution, bottom-up initiatives such as 
Deedster can be considered as a useful educational tool to change individual 
behavior towards a more sustainable lifestyle within the framework of the SDG. 
Through the quizzes and the deeds, app users gain more knowledge about 
sustainable practices and implement pro-environmental behavior changes into 
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their lifestyles. Although most of these behavior changes will likely be on the low-
cost side of changes, there is evidence that the app can also contribute to more 
high-cost behavior changes and increase its effectiveness through reinforcement 
and repetition loops. It may be hypothesized that this effect will increase further 
if the environmental awareness of the app user has a lower environmental 
awareness at the start of using the app compared to the sample group of this study. 
This can serve as an outlook to future research in the field of sustainable behavior.  
 
 
5.3. Limitations  
 
5.3.1. The Effects of the Coronavirus on the Challenge  
 
Unfortunately, the Coronavirus (SARS- CoV-2) and the accompanying disease, 
otherwise known as COVID-19, resulted in a global pandemic which started to hit 
Sweden in the third week of the challenge. So, for the last two weeks of the 
challenge, the participants had to work from home. Access to restaurants and 
public places was limited and some products were not available in stores. “Going 
to restaurants or meeting friends right now just wasn’t possible with corona going 
on.“ Thus, for two out of the four-week challenge, the everyday situation changed 
drastically for the participants. As a result, the corona virus is an integral part of 
this research and the results that can be drawn from the research. The coronavirus 
is more than a mere limitation to this research, and thus, the results need to be 
analyzed under a more hypothetical light than originally conceptualized.  

Due to the Coronavirus, there are some limitations regarding the use of 
the Deedster app. All the participants stated that during the last two weeks they 
were not able to act out some of the deeds they would have tried otherwise. The 
deeds that require meeting others or going to public places such as restaurants and 
second-hand stores was impossible to try out. “Clothes swaps with friends that 
just couldn’t happen now.”  

Apart from being unable to do the social type of deeds, the participants 
faced shortages in supermarkets and/or would try to do their shopping as quickly 
as possible while minimizing the number of their weekly shopping trips. “A lot of 
the vegetables are wrapped right now. So, availability of products is something 
that I have no power over. And right now, because of the corona crisis there are 
some products that are not available.” In addition, some of the participants would 
visit multiple grocery stores under normal circumstances to find plastic free, local 
and organic products. These trips were also reduced, and the importance of regular 
shopping values decreased. “I just went to one store and bought whatever I could 
find there.”  

However, when asked what positive changes the participants saw from 
the corona crisis many mentioned that they saw that all the abundance of products 
and consumerism which dominated their normal life did not markup to have the 
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powerful and dominant stance it commonly had. Moreover, “it shows the business 
world what is possible over video calling and the internet. Not every meeting 
requires a business trip.” Hope was voiced that the business trips would change in 
the future and become less frequent. “One time I went to a lecture and the 
professor flew in from Gotland that morning specifically for our lecture. We were 
three people in the lecture hall and I almost didn’t go! I hope that corona shows 
us how well he could have done this lecture over zoom or skype.”  

Overall, all of the participants still wanted to try out deeds that were not 
possible due to corona and some habits changed due to the general lockdown and 
home office situation. Therefore, possible behavior changes may only be 
discussed on a hypothetical level to some extent.  

 
 

5.3.2. Other Limitations and Future Research  
 
There are several limitations with regards to the findings of this research. First of 
all, there are limitations having to do with the generalization of the results due to 
the small sample size. The group of interviewees may not be representative due 
to the convenience sampling strategy and the resulting small diversity amongst 
the group (Hesse-Biber & Leavy, 2010). In addition, a bias may be present for the 
participant group. The interviewees stated that they were interested in the topic of 
sustainability previous to the study and had already made sustainable behavior 
changes beforehand. Therefore, the participants may have had a predisposition 
towards the app and the positive resonance to the content it provided. A group 
with less environmental awareness may have had a larger learning and behavior 
change effect from using the app. It would have been insightful to have a control 
group who consider themselves to be less or not environmentally aware. It would 
be interesting to test this effect this in future research. A different sampling 
strategy should be used to find participants with a limited background in 
sustainability as the used strategies in this research found participants from higher 
environmental backgrounds.  

Furthermore, a subjectivity bias can exist due to the researcher-
dependency that comes with the qualitative research method. With strategies such 
as the interview guide, the interviewer bias was tried to be eliminated as much as 
possible. Although these measures were taken, there may still be a bias involved 
in analyzing the data (Hesse-Biber & Leavy, 2010). Moreover, the validity and 
reliability of the interviews may be influenced as the interviewees try to portray a 
“socially desirable” masquerade of themselves.  
 Further research needs to be initiated to advance the field of findings and 
knowledge on behavior change and the influence of the Deedster app. The 
findings of this study can be validated by adopting a quantitative approach, 
incorporating a broader variety of app users. This would increase the reliability of 
the research outcomes. In addition to this, it would be interesting to gather data on 
the users’ carbon footprint before and after a challenge to elaborate on the 
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effectiveness of the Deedster app.  This would show to what numerical degree the 
footprint is reduced on average (e.g. 0.1 ton, by a margin of 1%). Moreover, it 
would be insightful to expand this research towards groups with different levels 
of environmental awareness to see how they respond to the app and adapt their 
behavior a more sustainable lifestyle.  
 
 
 

6. Conclusion 
 
Behavior change is an essential field of research when it comes to living more 
sustainable lifestyles (Gifford et al., 2011). There are complex underlying factors 
that were explored in this research, answering the overarching research question: 
To what extent can bottom-up initiatives, such as Deedster be considered a tool 
to change individual behavior towards a more sustainable lifestyle within the 
framework of the SDG? Overall, bottom-up initiatives such as Deedster can be 
considered as a useful tool to change individual behavior towards a more 
sustainable lifestyle within the framework of the SDGs. Individual sustainable 
behavior change is possible in five sectors, namely transportation, food, 
consumption behavior, housing, and traveling to contribute to climate change 
mitigation. As the Deedster quizzes and deeds cover these five sectors, the user 
gains new knowledge in all of these fields which can lead to actual behavior 
changes. Research has shown that informational strategies with the acquisition of 
new knowledge can lead to behavior change (Gifford et al., 2011). Therefore, the 
information gained in the interviews provides the foundation of behavior change.  

Based on the literature review, the theoretical support for the app states 
that low-cost behavior is easier to change than high-cost behavior (Diekmann and 
Preisendörfer, 2009). Through the quizzes and the deeds, the participants gained 
more knowledge about sustainable practices and implemented some pro-
environmental behavior changes into their lifestyles. Most of these behavior 
changes were on the low-cost side of changes. However, there is evidence that the 
app can also contribute to more effortful behavior changes. The evidence that 
using the Deedster app leads not only to more sustainability-related knowledge 
but can also bring about behavior change is very promising.  

This research also investigates structural and individual obstacles to 
acting sustainably within broader academic literature. Apart from basic factors of 
behavior formation in the Theory of Planned Behavior (attitude, social norms and 
perceived behavioral control) that need to be present, structural obstacles concern 
the demographic background, the economic situation of the individual as well as 
the geographical and infrastructural background. Further individual obstacles 
include ignorance of the importance of climate change and lack of knowledge, 
environmental numbness, an optimism bias, the collective action problem, a 
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system justification, and behavioral momentum which can hinder sustainable 
behavior actions. In the case study of Deedster, support was found that the factors 
of the Theory of Planned Behavior need to be present, and that demographic and 
economic factors as well as lack of knowledge, optimism bias, system justification, 
and behavioral momentum influenced the participants in their sustainable 
behavior choices. However, these obstacles only applied situationally and did not 
inhibit acting sustainably.  

Through data gathered during the interviews, this research provides 
recommendations that could improve the impact of the app. One of these includes 
reinforcement loops which may create more long-lasting behavior changes. 
Deedster can be seen as an educational tool that has a high potential to change 
behavior. It may be hypothesized that this effect will even increase if the 
environmental awareness of the app user has a lower environmental awareness at 
the start of using the app. This can serve as an outlook for future research in the 
field of sustainable behavior changes. In addition, it would be insightful to repeat 
this research with a group of lower environmental awareness when beginning to 
use the app. This will the extent of behavior change when the previous pro-
environmental knowledge and behavior is limited.  
 Through identifying the extent to which Deedster can be considered a 
sustainable behavior change tool, this research addressed gaps in the existing 
literature. Previous literature about behavior change is extended upon by gathering 
insights into behavior change through the app Deedster. This knowledge can be 
used by the Deedster company to improve and develop the app further. In addition, 
through testing the suitability of Deedster as a behavior change tool, companies, 
organizations or private persons may be inspired to try the app for themselves. 
This research can aid in further generating the contemporary societal trend of pro-
environmental behavior awareness and changes.  
 By tackling sustainability problems as a bottom-up initiative of individual 
behavior change, Deedster offers a method of personal change, independent of 
national and international bureaucracy and politics. As awareness about 
sustainable behavior practices increases, more people might be inclined to live 
more sustainable lifestyles in the future, leading to the advancement of sustainable 
social norms and sustainable societies as a whole. As Joaquin Phoenix said in his 
Oscar speech in February 2020, “we fear the idea of personal change, because we 
think we need to sacrifice something; to give something up. But human beings at 
our best are so creative and inventive, and we can create, develop and implement 
systems of change that are beneficial to all sentient beings and the environment” 
(The Guardian, 2020). The Deedster app can be a tool to make personal change a 
positive experience while creating a brighter future for this planet.  
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Appendix A: 1st Interview Guide  
 
Introduce myself and the research  

• Inform the participant about the anonymity and confidentiality of the 
research data  

 
General Questions about the participant:  

• Age:  
• Profession:  
• Personal status: children or not  

 
 
General Questions about the Challenge and Deedster:  

• How did you find out about the Earth Hour WWF Challenge? 
• Why did you decide to do the Earth Hour WWF Challenge? 
• What do you expect from the Challenge? 
• When did you first hear about the Deedster App? 
• What do you expect from the Deedster App? 
• Do you think the App is a good tool to engage people in sustainable 

lifestyles? Why, why not?  
• Do you have specific goals that you want to achieve through the 

Challenge or goals in the future?  
 
Questions about behavior:  

• On a scale from 1 to 10 how high would you see your environmental 
awareness? 

• Has this environmental awareness changed in the past years? 
Why, why not? Where does the change come from?  
 

• How do you think this environmental awareness might change through 
the Challenge?  

• Goal about the app, the challenge, and the general future  
• Is your carbon footprint something that you think about? 
• Do you think about the carbon impact our behavior and different actions 

have? 
• What climate-friendly behaviors are you consciously engaging in 

already?  
Why, why not in others? 
Ask about the specific sectors?  
Explain what I mean by behavior and academic terms  
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• Are there behaviors that you have changed specifically because of the 
climate? What made you change your behavior? Do you think the effort 
is worth the result? 

• Are there behaviors you do although you know that they are very bad for 
the environment? Why do you engage in them anyway? 

• How do you feel in general about climate change? 
(Optimistic/pessimistic) 

• Is it something you choose to ignore every once in a while?  
• Are you sometimes annoyed by the talk about climate change? Why, 

why not? 
• Do you think you have the power to impact climate change? Why, why 

not?  
• Do external factors that you have no impact over keep you from more 

sustainable behaviors? Do you see any outside obstacles that you have 
no influence on that keep you from acting more sustainable? 

• Does the media or social media change how you think about your 
environmental behavior? If so, how?  

• Are there specific people who make you change your attitude or even 
behavior towards climate related actions? Friends, family, celebrities, 
….? 

• Do you know friends or family members in your social circle that care 
about the environment? 

• Are there specific trends in society that make you think about or even 
change your behavior? 

• Do you think a sustainable lifestyle is trendy/popular? 
Why, why not? What would need to happen for more people to live 
sustainable lifestyles? 

• How does it make you feel when others engage in climate unfriendly 
behavior? Does it make you question your own efforts? 

• Does money impact on some of your sustainable choices that you would 
like to make? sustainable lifestyle?  

 
 
Closing:  

• Thank the participant for participating  
• Inform about further steps  
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Appendix B: 2nd Interview Guide  
 
Introduce myself and the research  

• Inform the participant about the anonymity and confidentiality of the 
research data  

 
 
General Questions about the Challenge and Deedster:  

• Did you complete the 4-week challenge? 
• How often did you open the app? 
• How do you feel about the Earth Hour WWF Challenge?  
• Did the Challenge meet your expectations and goals? 
• Are you satisfied with what you learned throughout the Challenge? 

 
• Which deeds did you try out and how have these changed your 

behavior? Do you think the App is a good tool to engage people in 
sustainable lifestyles? Why, why not?  

 
 
Questions about behavior:  

• On a scale from 1 to 10 how high would you see your environmental 
awareness? Tell them the number they chose before the challenge and 
see how it changed. And ask them if they think that the number they 
chose before is still accurate  

• Has this environmental awareness changed over the past weeks? 
Why, why not? 

• Are you more aware about your carbon footprint compared to before the 
challenge? 

• Do you think more about the carbon impact your behavior has compared 
to before the challenge?  

• What climate-related behaviors are you now more consciously engaging 
in compared to before the challenge?  
Why, why not in others? Ask about the specific sectors 

• Are there behaviors that you have changed because of the App? What 
made you change your behavior? Do you think the effort is worth the 
result? 

• Are there behaviors you do although you know that they are very bad for 
the environment? Why do you engage in them anyway? 

• How do you feel in general about climate change? 
(Optimistic/pessimistic) 

• Is it something you choose to ignore sometimes?  
• Are you sometimes annoyed by the talk about climate change? Why, 

why not? 
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• Do you think you have the power to impact climate change? Why, why 
not?  

• Do external factors that you have no impact over keep you from more 
sustainable behaviors? Do you see any outside obstacles that you have 
no influence on that keep you from acting more sustainable? 

• Does the media or social media change how you think about your 
environmental behavior? If so, how?  

• Are there specific people who make you change your attitude or even 
behavior towards climate related actions? Friends, family, celebrities, 
….? 

• Do you know friends or family members in your social circle that care 
about the environment? Do you talk to others more about climate change 
and sustainable lifestyles than before?  

• Are there specific trends in society that make you think about or even 
change your behavior? 

• Do you think a sustainable lifestyle is trendy/popular? 
Why, why not? What would need to happen for more people to live 
sustainable lifestyles? 

• How does it make you feel when others engage in climate unfriendly 
behavior? Does it make you question your own efforts? 

• Does money impact on some of your sustainable choices that you would 
like to make? sustainable lifestyle?  

• Did it motivate you to see the status of the other participants? Why, why 
not? 

• Do you think the App is a good tool to engage people in sustainable 
lifestyles? Why, why not?  

• Is there some aspect about the app that you missed? 
• Would you have liked to be able to chat with the others in your group? 
• How has Corona changed your habits? 
• Do you think Corona has some sustainable long-term changes? 

 
Closing:  

• Thank the participant for participating  
• Inform about further steps  

 
 

 

 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


