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Sammanfattning 
E-handeln har förändrats de senaste åren och konsumenternas preferenser av 
betalningsmetoder i e-handeln förskjuts mot kredit- och debit kort och digitala 
plånböcker som exempelvis Paypal vilka innehåller konsumenternas kredit- och 
debit kort. Samtidigt skönjs ett internationellt mönster av betalningsanmärkningar 
och ökad skuldsättning relaterad till konsumtionskrediter. Forskning inom 
psykologisk ekonomi har visat att privatekonomiska hot som härstammar från 
skulder är en motiverande faktor för förändringar i beteendet. Det här antyder att 
det finns en möjlighet att designa och tillhandahålla verktyg som kan stötta 
individer som vill minska sina konsumtionsutgifter och fatta bättre ekonomiska 
beslut online. Den här studien avser att teoretiskt underbygga, föreslå och 
utvärdera ett designkoncept av ett webbläsartillägg som kan stötta individer vilka 
önskar förändra sitt beteende till att fatta bättre ekonomiska beslut i e-
handelskontexter. Resultaten från utvärderingen av prototypen och den 
semistrukturerade intervjun indikerar att positiva interventioner levererade via ett 
webbläsartillägg som designats att avbryta skadligt spenderande i e-
handelskontexter, hyser potential att förändra beteenndet.  I synnerhet för 
individer som frivilligt väljer att använda verktyget och som därmed är 
motiverade till förändring. Resultaten kan ligga till grund för vidare forskning i 
design för hållbart välmående inom det privatekonomiska området liksom vidare 
forskning gällande design för självadministrering av positiva interventioner via 
digital teknologi. 
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Abstract 
The online retail environment has changed over the past years, and e-commerce 
payment preferences are shifting towards digital wallets such as Paypal that 
contain customers’ credit and debit cards. At the same time, an international 
pattern of an increased number of payment defaults and increased debts linked to 
consumer credit has emerged. Research within behavioral economics shows that 
financial threats emanating from debts carry a motivating factor for changing 
behavior. Prior studies indicate an opportunity to design and provide tools to 
support individuals who wish to decrease their spending and make better financial 
decisions online. This study theoretically underpinned, proposed, and evaluated a 
design concept of a browser extension that could serve as a voluntary tool to 
support individuals in making better financial decisions in e-commerce contexts. 
The results from qualitative interviews with seven participants indicate that 
Positive Psychology Interventions (PPIs) delivered through a browser extension 
designed to intervene in harmful money management behavior can potentially 
change financial behavior in e-commerce contexts. The findings could serve as a 
basis for further research in designing for sustainable well-being within the 
financial domain and work within the domain of delivering self-administered PPIs 
through digital technologies. 
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1 Introduction 
The online retail environment has changed over the past years, and it is easier than ever 

for consumers to buy items with a click of a few buttons (Ah Fook & McNeill, 2020). 

The online context has also given retailers new tools, for example, dark design patterns, 

to influence consumers to spend more money than initially intended. Dark patterns are 

deliberate designs that steer individuals into making unintended decisions that can be 

potentially harmful to them  (Mathur et al., 2019). These could lead to overspending, 

which in turn can have a severe impact on an individuals’ finances (Ah Fook & 

McNeill, 2020). 

Financial threats resulting from debts carry a motivating factor for changing behavior. 

In a study by Fiksenbaum et al. (2017), individuals facing financial difficulties were 

willing to increase their income, decrease their spending, and change debt levels to 

improve their situation. This gives an opportunity to design and provide tools to support 

individuals who wish to decrease their spending by making better financial decisions 

online.  

The change from shopping in brick-and-mortar stores to online purchases has also 

brought a change in the way people pay for goods. E-commerce payment preferences 

are shifting towards digital wallets like Paypal that contain customers’ credit and debit 

cards. Another growing payment type is Buy-now-pay-later (BNPL) solutions such as 

invoicing (Worldpay, 2022). The market share of current payment methods is 

distributed as follows: Digital wallet (49%), credit cards (21%), debit cards (13%), 

direct bank transfer (7%), buy-now-pay-later (3%), cash on delivery (3%), direct debit, 

prepay, prepaid card, as well as postpay (1% each) (Worldpay, 2022). 

Many popular payment methods defer the pain of paying, something that Duefel and 

Kemper (2018) showed is especially attractive to recurring customers in a webshop. 

Paying off the credit could become a problem and cause over-indebtedness that in turn 

affects individual well-being in terms of social exclusion, physical and mental health, 

and poverty (Frigerio et al., 2020). 

Looking at three of the major economies in the world, i.e., EU, USA, and China, an 

international pattern could be identified in regards to an increased number of payment 
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defaults and increased debts linked to consumer credit (Canakci, 2021; Eurofound, 

2020; Federal Reserve Bank of New York, 2021; Yin, 2018). 

Yet only a few technological solutions to aid individuals in altering spending behavior 

have been put forward. (Huebner et al., 2020) could show a positive effect of increasing 

a credit card holder's attention to transactions through a mobile application. Two other 

solutions that could be mentioned are the Chrome extension Icebox, which turns an Add 

to cart-button in web stores into a Put it on ice-button (finder.com, 2017) and a concept 

for a tangible digital wallet created by the US-based design firm New Deal Design 

(Howarth, 2016). In Sweden, designers at TietoEvry won an innovation competition 

arranged by the Swedish Post and Telecommunications Agency with a concept that aids 

individuals in understanding digital money using visualizations (Källgård, 2020). At 

MIT, (Kestner et al., 2009) created three wallets that gave participants haptic feedback, 

such as growing and shrinking with participants’ account balance. Within behavioral 

economics, nudging has been used successfully in studies where push notifications 

helped adjust consumers’ financial behavior (Benartzi, 2017). In a design-based study, 

(Benartzi, 2017) investigated how to teach personal finances to Swedish middle school 

pupils and resulted in the development of seven essential qualities for a didactic digital 

tool that supports learning about personal finance.  

Other research has investigated and shown that Positive Psychology Interventions 

(PPIs) could be effective within the personal finance domain (Asebedo et al., 2021).  

These concepts show that designers are interested in increasing people’s financial well-

being and in recent years, several frameworks and practices for positive design have 

been put forward that aim to create sustained well-being (Fokkinga et al., 2020; 

Klapperich et al., 2018; Peters et al., 2018; Wiese et al., 2020). The model presented by 

(Wiese et al., 2020) outlines how designers can stimulate well-being at an interface 

level in digital artifacts. The mentioned framework draws from positive psychology and 

identifies positive activities (e.g., cultivating optimism, savoring, committing to one’s 

goals) that have been effective in intervention studies (Carr et al., 2020; Ng, 2015). 

Despite the mentioned technological innovations, there is very little research that 

examines how positive design may contribute to sustainable well-being in the context of 

personal finances and consumer debts. (Carlsson et al., 2017) conducted an extensive 
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bibliometric analysis and literature review of consumer credit behavior in online 

contexts. By clustering keywords, they found that the research mainly focused on 

company-centric issues regarding getting paid. The gaps in research were found in areas 

where keywords and papers addressed the consequences for consumers, and how they 

could fall into indebtedness by overspending (Carlsson et al., 2017).  

Based on previous considerations, the current study aims to expand the current body of 

research on how positive design could be applied to a browser-based tool to support 

individuals who wish to decrease their online spending. 

1.1 Purpose and research objective 
The purpose of this study is to propose and evaluate a theoretically underpinned design 

concept of a browser extension that could serve as a voluntary tool to support 

individuals in making better financial decisions in online e-commerce settings. It is 

established that deferred payments could lead to financial difficulties, which in turn may 

serve as a motivating factor to alter spending behavior. Based on previous theoretical 

considerations, the research process of this study is guided by the following question: 

How could a design concept of a browser extension be theoretically underpinned and 

evaluated to support consumers who wish to improve their spending behavior and make 

more desirable financial decisions in e-commerce contexts? This question will be 

addressed by concept-driven design research (Stolterman & Wiberg, 2010), which will 

be further described in the methodology section.  

1.2 Delimitations  
The target group of the study is people who voluntarily wish to alter their online 

spending. The choice of a digital technology for this study is a browser extension for the 

desktop version of Chrome. 

Because mobile software companies, such as Apple and Google, restrict extensions on 

all third-party browsers and prevent app developers from creating apps that introduce or 

change features or functionalities in other apps (Apple Inc., 2022; Google, 2022), the 

chosen digital technology for this study is a browser extension for the desktop version 

of Google Chrome. In 2021, Google Chrome's market share according to Statcounter 

was 63.54%, followed by Safari (19.45%), Mozilla Firefox (3.64%) and Microsoft Edge 
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(3.23%) (Berham & Morris, 2022). By February 2022, Google Chrome’s share had 

grown to 65.38 percent of the global market shares (Statcounter Global, 2022). 

To further support the aforementioned delimitation, research has shown that consumer 

buying behavior varies based on the screen size. The desktop screen size has been 

characterized by exploration-oriented browsing behavior (Raphaeli et al., 2017), which 

relates positively to the urge among consumers to make unplanned and impulsive 

purchases online (Verhagen & van Dolen, 2011; Zhang et al., 2018). 

The aim is to explore the desired design and possible functionalities in a concept of a 

browser extension, which will be adopted in this study in the form of an interactive 

prototype used to gain an understanding of participants' preferences and pertinent 

functionalities.  

Even though UX qualities are part of the Multi-Stage Framework for sustained well-

being through technology ((Wiese et al., 2020)), this is not part of what the designer 

should primarily focus on when designing for positive activities and sustained well-

being. The usability of the proposed browser extension was thus not part of this study. 

1.3 Definitions 
• Financial literacy is a ”combination of awareness, knowledge, attitudes and 

behavior necessary to make sound financial decisions and ultimately achieve 

individual financial well-being” (OECD, 2018). Financial literacy focuses on the 

cognitive skills of individuals (French & McKillop, 2016). 

• Money management is the process where an individual transforms their 

available income to financial outcomes. (Ksendzova et al., n.d.). It focuses on 

behavioral skills (French & McKillop, 2016). 

• Impulsivity is the readiness to take unplanned and immediate action as a 

response to external or internal stimuli (Frigerio et al., 2020). 

• Overspending is the tendency to buy while beforehand knowing that there are 

not sufficient funds to use for the purchase (Barboza & Smith, 2018). 
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• Deferred payment refers to payment methods that delay the payment for the 

goods by the consumer accumulating a debt that either has to be paid back in full 

a short time later or that can be paid in installments with interest (Kemper & 

Deufel, 2018). 

• Financial threat is defined as a fearful anxiety regarding one’s current and 

future financial situation (Fiksenbaum et al., 2017). 

• Financial well-being is the ability to meet financial commitments on time and 

having enough savings to cope with financial shocks (Chavali & Ahmed, 2021). 

• Nudge is a non-regulatory and non-monetary intervention intended to steer 

people in a specific direction while at the same time maintaining their freedom 

of choice by, for instance, giving them the option to opt-out of the intervention 

(Grüne-Yanoff & Hertwig, 2016). 

• Boost is an intervention that focuses on making it easier for people to exercise 

their agency by instilling new or fostering existing competencies. It focuses on 

empowering good decisions (Grüne-Yanoff & Hertwig, 2016). 

• Positive Design is a possibility-driven approach that purposely inspires human 

flourishing through design (Pohlmeyer, 2017). (Desmet & Pohlmeyer, 2013) 

propose that Positive Design is an umbrella term for all design and design 

research that particularly pays attention to the effects of design on subjective 

well-being of individuals and communities. 

• Positive psychology interventions (PPIs) are treatment methods or intentional 

activities that focus on cultivating behaviors, cognitions, or feelings that in turn 

enhance happiness (Pohlmeyer, 2017). 

• Packaged PPI is an intervention where an individual engages in more than one 

positive activity within the intervention to cultivate a behavior, cognition, or 

feeling that will enhance happiness (Parks & Biswas-Diener, 2013). 
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• Subjective well-being is when an individual judges their quality of life in terms 

of long-term happiness, where happiness represents a positive perception of their 

situation (Desmet & Pohlmeyer, 2013). 

1.4 Thesis structure 
The following section of this study presents a theoretical overview of overspending and 

financial behavior, economical psychology and positive psychology, and finally 

frameworks within positive design that can be used in supporting consumers in context-

specific interventions through technology. The following section will cover the 

methodology used, focusing on concept-driven design research, and how it has been 

applied to create and evaluate a concept of a browser extension to support consumers 

who wish to improve their spending behavior in e-commerce contexts.  Consequently, 

the reader is presented with the results of the external evaluation with corresponding 

analysis. Based on the results, a revised prototype is presented and contextualized. The 

final section then wraps up with a discussion of the results in relation to previous 

research and suggestions for future research. 

2 Background 

2.1. Overspending and financial behavior  
In the EU, data has shown that 25–49-year-olds are most at risk for over-indebtedness, 

whereas unpaid consumer credit debts were common among 50-64-year-olds 

(Eurofound, 2020). For the USA, household debts connected to credit cards reached 

0.80 trillion US dollars in the last quarter of 2021. Yet, a decline in credit card debt has 

been noted since the COVID-19 pandemic hit the country. Still, the total debt balance of 

households is 1.1 trillion USD higher than at the end of 2019 (Federal Reserve Bank of 

New York, 2021). With regards to China, economic development has brought on a rise 

in consumerism. In 2018, research showed that consumer credit was rising fast, and the 

amount of household consumer credit debt went from 3.72 trillion Chinese Yuan in 

2008, to 18.96 trillion in 2015 (Canakci, 2021; Yin, 2018). 

Previous research that focused on promoting the development of behavioral patterns 

that increase financial assets has lately been challenged by scholars. (Benmoyal-
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Bouzaglo et al., 2019) stress that it is important for consumers to understand what kind 

of behavior increases liabilities. A similar sentiment was conferred by (Ksendzova et 

al., 2017) who pointed out that when it comes to consumers with low money 

management skills (a process where an individual transforms their available income to 

financial outcomes), it is beneficial to first change particularly harmful money 

management behaviors. This suggests that money management skills are linked to the 

ability to make better financial decisions (Ksendzova et al., 2017). Other research called 

for financial counselors to find ways of playing down medical and student loan debts 

instead of consumer debts, and instead reduce their clients' stress by focusing on more 

positive behaviors in regards to responsible consumption (Aboagye & Jung, 2018). 

(Davis & Runyan, 2016) detected a strong relationship between financial behaviors and 

financial situation which in turn influenced financial satisfaction. A similar conclusion 

was reached by (Aboagye & Jung, 2018) who found a strong negative association 

between overspending and financial satisfaction. Failure to make sound financial 

decisions has an impact on the individuals' emotional state and societal status (Barbić et 

al., 2019). This is supported by several studies in which poor money management skills 

are linked to debt behaviors (French & McKillop, 2016; Hamid & Loke, 2021; 

Ksendzova et al., 2017). 

To mitigate debt behaviors, research has shown that financial literacy could have a 

positive impact on repayment of credit cards (Barboza & Smith, 2018; Hamid & Loke, 

2021). The effects of money management vis-à-vis financial literacy has been suggested 

to be linked to two types of skills. While money management focuses on behavioral 

skills, financial literacy is closely linked to cognitive skills (French & McKillop, 2016). 

The fact that poor money management plays a central role in unfavorable financial 

outcomes could be seen as an advantage. Interventions to encourage the monitoring of 

financial statements, paying bills on time, making a budget for expenses and financial 

planning is easier and more cost efficient than increasing financial literacy by teaching 

consumers about annual rate calculations (French & McKillop, 2016).  

Individuals who feel threatened by their financial situation are more willing to change 

their situation, which (Fiksenbaum et al., 2017) showed when they measured to what 

extent participants were willing to: increase their income, decrease their spending, and 
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change their debt levels. The results indicated that threat to personal finances was a 

motivating factor for changing behavior in all three areas in order to reduce economic 

hardship and psychological distress. 

The use of BNPL (Buy-Now-Pay-Later) credit platforms that offer invoice payments has 

been closely linked to impulse buying behavior, especially among young adult females 

(Ah Fook & McNeill, 2020). BNPL platforms reframe the act of buying beyond one’s 

current means by marketing their services as ”your money, used on your schedule”, 

which also diverts from the association with traditional consumer debt (Ah Fook & 

McNeill, 2020).  

As credit platforms become more embedded socially with gradual adaptation, they 

could in the future overtake traditional credit in the consumer retail segment (Ah Fook 

& McNeill, 2020). Recently, these new payment methods used online have drawn 

research attention to the consumers’ point of view. (Kemper & Deufel, 2018) mapped 

out the payment options in online shops in terms of how secure, transparent, convenient, 

and deferred they are for the consumers, see Table 1. 

Payment 
method 

Purchase Personal Payment instrument Physical 
technology 

 Context Risk/security Control/ 
transparency 

Convenience Deferment  

Credit card Online 
shop 

Secure Transparent Very 
convenient 

Deferred Card 
number 

PayPal Online 
shop 

Very secure Transparent Very 
convenient 

Deferred Account 
credentials 

Invoice Online 
shop 

Most secure Less 
transparent 

Most 
convenient 

Most 
deferred 

Online 
banking 

Table 1. Classification of payment methods with the Hedman et al. (2017) 4P taxonomy 
(Kemper & Deufel, 2018). 

 

Their study included about one million customer transactions on a leading European 

online fashion shop. Both credit cards and PayPal are deferred payment methods, but 

the method that consumers found the most secure and most convenient was also the 

most deferred – payment by invoice (Kemper & Deufel, 2018).  The results suggest that 
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new customers are less familiar with the option to pay by invoice, but gradually adapt 

over time as the merchant-consumer relationship develops to use invoice as a payment 

method (Kemper & Deufel, 2018).  

Payment habits are the biggest predictor of how customers will choose to pay for 

merchandise at an online store. (Deufel & Kemper, 2018) conducted an A/B test where 

customers who were used to selecting invoice as a payment method were denied such an 

option. The conversion rate, defined as the percentage of all customer visits that end up 

with a valid purchase, dropped and was more than twice as high when invoice was 

offered as a payment method. 

By deferring payment, for instance, paying with a credit card, consumers decouple the 

act of payment from the acquisition of the goods, especially if the payment might occur 

in small installments over months through a credit card bill or a credit platform account 

(Banker et al., 2021). Because many consumers overestimate their ability to repay, they 

become surprised by the high interest on credit card payments once the bill is due 

(Banker et al., 2021). Credit cards hold features that make consumers prone to choosing 

unfavorable repayment decisions (Hamid & Loke, 2021). They finance purchases 

without collateral and then allow consumers to decide how to repay and how much. On 

top of this, the minimum payments of the accumulated credit encourage consumers to 

make small repayments (Hamid & Loke, 2021).  

2.2 Boosts and positive psychology 
Debt is an increasing problem in society, and the debt that leads to anxious uncertainty 

about the future is associated with declining health (Fiksenbaum et al., 2017). This 

anxiety could be labeled as financial threat, which is defined as fearful worry in respect 

to one’s current and future financial situation (Fiksenbaum et al., 2017). This view is 

supported by (Chavali & Ahmed, 2021) who could show that the lack of credit 

discipline had a negative effect on financial well-being.  

Debt, and particularly excessive debt, is a significant stressor with implications for both 

mental and physical health. Over-indebted individuals have shown to report increased 

loneliness and suicidal thoughts (Białowolski et al., 2019). Also, credit card users with 

an overspending behavior were shown to have a heightened anxiety level as a result of 
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this disposition (Barboza & Smith, 2018). A reversed pattern was found by (Strömbäck 

et al., 2017) who identified that self-control had a positive effect on financial behavior 

and also on financial well-being. This implies that financial solvency, which is the 

ability to pay one’s debt and bills when they are due, is a desirable goal since financial 

stability promotes well-being (Benmoyal-Bouzaglo et al., 2019).  

In recent years, policy makers have begun to value the insights from psychology and 

behavioral economics on how people make financial decisions. One of the tools of 

interest for policy makers is the nudge approach (Grüne-Yanoff & Hertwig, 2016). 

Nudges are nonregulatory and nonmonetary interventions intended to drive people in a 

specific direction while at the same time maintaining their freedom of choice. One 

example is the automatic enrollment in a pension plan where an individual specifically 

can choose to opt out. The nudge approach has however sparked both ethical and 

political debate  because of its lack of transparency and the possible violation of 

autonomy (Grüne-Yanoff & Hertwig, 2016).  

There is a different kind of intervention that is related to nudging and takes a different 

starting position, namely boosts. Boosts are meant to improve people’s competence to 

make better decisions either by extending already existing competences or gaining new, 

for instance, the ability to make better financial decisions by learning basic accounting 

rules. One of the main differences between nudges and boosts is that the former might 

violate autonomy and transparency while the latter is transparent and requires 

cooperation, an offer that might be refused (Grüne-Yanoff & Hertwig, 2016). Boosting 

is also focused on altering the external environment rather than inward directed 

change. An individual is taught how to alter aspects of the external environment for 

better outcomes. Boosts are in their nature motivational interventions and designed to 

change mindsets that remain balanced over time. The idea is that new habits should 

persist even if motivational interventions are removed (Grüne-Yanoff & Hertwig, 

2016).  

Boosting well-being through PPIs has been shown to be effective in improving well-

being and has many benefits as well as decreases depressive symptoms (Ng, 2015). PPIs 

are based on positive activities that have been revealed to increase happiness, and these 

exercises can be self-administered (especially for non clinical purposes), delivered over 
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the internet, and tailored for individuals to maximize their efficacy (Ng, 2015). In (Carr 

et al., 2020), (Carr et al., 2020) did a meta analysis of 347 PPI studies that together 

included 72,000 participants, consisting of clinical and non-clinical adults and children 

from 41 countries. They saw small to medium effects on the participants in regards to 

well-being, stress, anxiety, depression, strengths, and quality of life. (Carr et al., 2020) 

found that after 3 months these effects were sustained, however, seven months after the 

positive psychology intervention, the effects had started to decrease.  

Seminal research concerning PPIs has, however, shown that self-selected individuals, 

i.e. those who expect the intervention to make them happier and those more motivated 

also benefited more from PPIs than those who were not self-selected (Sin & 

Lyubomirsky, 2009). Self-selected individuals were expected to work harder to follow 

the instructions of the PPI  and show greater commitment to the task and also take it 

seriously. The research also found that participating in more than one PPI activity may 

be more effective in terms of actual mood improvements, as well as continuing the 

practice and turning the strategies into habits (Sin & Lyubomirsky, 2009). The 

efficiency of participating in additional PPI activities is supported by (Parks & Biswas-

Diener, 2013)  who point out that especially individuals who pursue happiness on their 

own, report that they practice 7–8 activities at a time. (Parks & Biswas-Diener, 2013) 

call these Packaged PPIs and underline that those who utilize a wider variety of positive 

activities also experience the largest mood benefits.  

PPIs have been effective in different domains, such as improving social relationships 

and mitigating internet use among students with internet addiction (Khazaei et al., 

2017), burnout situations at work (Guo et al., 2020), education (Seligman et al., 2009), 

and  subjective well-being in young adults (Chilver & Gatt, 2022). (Asebedo et al., 

2021) were the first to investigate the use of PPI in the personal finance domain. They 

utilized the Three Good Things exercise, where the participants write down three good 

events each day for seven days, what induced them, feelings about them when it 

happened, and also feelings later upon recalling the event. They also tested a domain-

specific augmentation targeting three good things relating to participants’ economy. 

They recruited a sample of 993 Amazon MTurk workers, with data collected between 

December 2018 – January 2019. Their results show that the Three Good Things PPI, in 
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general, improve happiness and financial satisfaction, but the domain-specific targeting 

did not reinforce the improvement. They argued that this could be because a domain-

specific reinforcement is more effective when a particular behavior change with a 

corresponding emotional result (such as financial stress) is targeted. (Asebedo et al., 

2021) emphasize that their study was limited and the first one to examine the use of 

PPIs in the personal finances domain. However, they still found support to investigate 

further how to apply PPIs in the personal finance domain. 

2.3 Supporting consumers in context-specific 
interventions through positive design  
In 2020, (Hernwall & Soderberg, 2020) utilized concept-driven design research in 

education and personal finances. They had identified the lack of financial competencies, 

described in section 2.1, and the long-range problems that come with poor consumer 

behavior and economic choices. To remedy this, (Hernwall & Soderberg, 2020) (2020) 

prototyped a digital tool for teachers to educate Swedish middle school pupils in 

economization with limited resources. They did not include PPIs in their concept as 

their interest was didactic. Even though their study did not directly target sustained 

well-being, they intended to examine how a digital tool can improve financial 

knowledge and curb poor financial choices (Hernwall & Soderberg, 2020). 

In previous research, design has been identified as having the capability to play a 

pivotal role in facilitating and supporting activities and experiences that promote well-

being. Still, it has also been undervalued as a resource for implementing the beneficial 

insights from positive psychology research (Pohlmeyer, 2017). In 2013, (Desmet & 

Pohlmeyer, 2013) undertook the task of examining how design can contribute to 

individuals’ subjective well-being. Their starting point was the narrative that material 

wealth brings happiness and how research has shown that it is not the resources 

themselves that make a person happy but how they are used (Desmet & Pohlmeyer, 

2013). The interest in designing for happiness and human thriving has gained 

momentum, but it has been a struggle to find an actionable practice (Fokkinga et al., 

2020; Peters et al., 2018; Wiese et al., 2020).  

Several frameworks have been suggested for sustained well-being promoted by 

technology, such as The METUX model (Peters et al., 2018), The Impact-Centered 
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Design Framework (Fokkinga et al., 2020), The Positive Design Framework (Desmet & 

Pohlmeyer, 2013), and The Multi-Stage Framework (Wiese et al., 2020).  

The METUX model (Peters et al., 2018) and The Impact-Centered Design Framework 

(Fokkinga et al., 2020) are high-level frameworks that look at how different spheres of 

life are connected and how an individual affects something small in their life can also 

affect society. However, these frameworks provide little guidance for practitioners on 

operationalizing theory to create functionalities and features that have the desired effect 

on individuals’ well-being. 

On the other hand, The Positive Design Framework (Desmet & Pohlmeyer, 2013) 

identified that designing for personal significance, pleasure, and virtue could stimulate 

human flourishing. In 2017, (Pohlmeyer, 2017) extended this framework by suggesting 

the use of PPIs to design for sustainable well-being. In turn, (Wiese et al., 2020) created 

the Multi-Stage Framework for sustained well-being, suggesting that designers apply 

PPIs in context-specific technology, such as decreased spending in e-commerce 

settings, by designing for positive activities.  

(Klapperich et al., 2018) recognized the interest among both researchers and 

practitioners to design for well-being, and also noted the lack of tools to address the 

abstract notion of well-being in the design process. Even though PPIs were recognized 

to have improved well-being, (Klapperich et al., 2018) stressed that PPIs are 

therapeutic. This made them explore another path and create the Positive-Practice 

Canvas (PPC). 

The PPC draws from social practice performances where the focus is not on finding the 

most common way of doing something, but where the practice is performed in an 

especially enjoyable and/or meaningful way. A hands on model of social practices 

stipulates that it has three elements: meaning (ideas, aspirations, and intrinsic goals), 

competencies (know-how, technique, and skills) and material (tools, artifacts, physical 

context, and infrastructures) (Klapperich et al., 2018)  

It is, however, important to note that (Klapperich et al., 2018, 2019) define subjective 

well-being as ”happiness” rather than ”optimal functioning”. Peters et al. (2020) 
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specifically pointed this out as they summarized evidence for why it is important to 

distinguish between “design for positive emotions” and ”design for well-being”. 

Operationalization of design practices to support subjective well-being has arguably 

been one of the challenges within Human-Computer Interaction (HCI). While 

(Klapperich et al., 2018) proposed finding practices that are done in a particularly 

enjoyable way, these practices can be highly subjective in contrast to the positive 

activities that have had an established broad effect on subjective well-being (Parks & 

Biswas-Diener, 2013; Sin & Lyubomirsky, 2009). Therefore, the Positive Design 

Framework and the Multi-Stage Framework for sustained well-being provide relevant 

support for a concept-driven design research study where the intent is to design for 

individuals who wish to improve their financial behavior in e-commerce contexts. 

The Positive Design Framework created by (Desmet & Pohlmeyer, 2013) specifies that 

Positive design aims to increase people’s subjective well-being. Their framework 

combines three critical components of subjective well-being that make up the 

cornerstones of their framework, see Figure 1 (Desmet & Pohlmeyer, 2013). In 2017, 

(Pohlmeyer, 2017)i added that understanding the user’s needs and context is at the core 

of the user-centered design. Positive activities can provide a way to design for well-

being as the positive activities can be selected for specific contexts and user groups. On 

top of this, the designer can tailor the context to incorporate positive activities 

(Pohlmeyer, 2017). The artifact itself does not have to be the source of well-being but 

rather poses as support for desirable behaviors.  
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Figure 1. The cornerstones of Positive design, (Desmet & Pohlmeyer, 2013). The three 

components do not have to be addressed to the same degree in positive design. It is 

possible to focus on one component over the others as long as the design does not 

convey any negative effects on the other two.  

 

By making the PPI technology easy to use and engaging, designers can positively affect 

consistent use and adherence to the interventions. For instance, by adding incentives or 

challenges or lowering the engagement threshold, the artifact can become adapted to a 

higher degree. In addition, by integrating the technology into existing practices or 

giving well-timed cues to the user, the technology itself can trigger the desired behavior 

(Pohlmeyer, 2017). 

(Wiese et al., 2019) continued building on the idea of utilizing positive activities and 

PPIs to give designers actionable practices. They mapped out the relations between 

product experience qualities and well-being outcomes to address them in the design 

process. In a study with laddered interviews, they found seven activities that were 

empirically supported by products and services (Wiese et al., 2019). While working on 

the Multi-Stage Framework for sustained well-being through technology, they expanded 

these seven activities to 14 by drawing from theory (Lyubomirsky, 2007 (Wiese et al., 

2020) and their empirical data (Wiese et al., 2020), see Table 2. 
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Positive activity Definition  Digital Technologies 

Express gratitude Express gratitude for what you have 
and/or convey your appreciation to 
one or more individuals whom you 
have never properly thanked. 

Host ratings (AirBnB), seller 
feedback (eBay, Etsy), endorsements 
(Yammer), “Say Thanks” videos 
(Facebook), gratitude apps (e.g., 
Grateful). 

Cultivate Optimism Imagine the best possible future for 
yourself and/or practice to look at 
the bright side of every situation. 

Listen to encouraging music, watch 
inspiring documentaries, journaling. 

Avoid Social 
Comparison 

Attempt to cut down on how often 
you compare yourself to others. 

Reduce passive browsing on social 
networks, set time limits, “You’re All 
Caught Up” (Instagram) 

Avoid Overthinking Attempt to cut down on how often 
you dwell on your problems. 

Reduce obsessive information seeking 
(“Doctor Google”). 

Practice Acts of 
Kindness 

Do good things for others, whether 
friends or strangers, either directly 
or anonymously, either 
spontaneously or planned. 

Encouraging kind comments on social 
media platforms. 

Nurture Social 
Relationships 

Work on a relationship in need of 
strengthening, and/or invest time 
and energy in healing, cultivating, 
affirming and enjoying it. 

Communication with friends 
(WhatsApp), joining a local 
community (e.g., Facebook), team 
collaboration (e.g., Slack), “Online 
Movie Nights” (Netflix), online 
dating platforms, video calls. 

Develop Strategies 
for Coping 

Learn or practice ways to endure or 
surmount a recent stress, hardship 
or trauma. 

Managing a chronic disease with an 
app, online therapy, online forums, 
self-help groups on social media, 
“School of Life” (educational videos). 

Learn to Forgive Work on letting go of anger and 
resentment towards one or more 
individuals who have hurt or 
wronged you. 

Journaling, note taking. 

Increase Flow 
Experiences 

Increase the number of experiences 
at home or at work in which you 
“lose” yourself, which are 
challenging or absorbing. 

“Mute” notifications, white noise 
apps, online hackathons, adaptive 
learning platforms (e.g., Coursera). 

Savoring Pay close attention, take delight and 
go over life’s momentary pleasures 
and wonders—through thinking, 
writing, drawing or sharing with 
another. 

“Your Upcoming Trip” (AirBnB), 
“Rediscover The Day” (Google 
photos), “Memories”, “On This 
Day”(Facebook), journaling apps 
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Commit to One’s 
Goals 

Select significant goals that are 
meaningful to you and/or devote 
time and effort to pursuing them. 

Time management (e.g., Trello), 
budget planning. 

Take Care of One’s 
Body 

Take care of your body, e.g., 
exercise, keep a healthy diet. 

Running apps, nutrition apps, activity 
trackers 

Take Care of One’s 
Mind 

Meditate, relax, laugh and get 
plenty of rest. 

Meditation apps (e.g., Headspace), 
sleep trackers. 

Contribute to the 
Greater Good 

Giving back to society, e.g., protect 
the environment, support one’s local 
community, volunteering, charitable 
giving. 

Eco-friendly shopping, offset carbon 
emissions for flights or online 
purchases, “Birthday Fundraiser” 
(Facebook) 

Table 2. Well-being enhancing activities included in the Multi-Stage Framework for sustained well-
being through technology (Wiese et al., 2020). (Definitions adapted from the Berkeley Greater 
Good Science Center https://ggsc.berkeley.edu/). 

 

(Wiese et al., 2020) (2020) also argued that reducing harm is not the only thing that 

activity-supportive technology can offer. It also provides a proactive entry point to 

design for sustainable well-being. Technology can trigger, inspire, motivate, or 

facilitate engagement in positive activities, see Figure 2. 

 

Figure 2. The Multi-Stage Framework for sustained well-being through technology 

(Wiese et al., 2020)(Wiese et al., 2020). Pillar two and four have dashed outlines to 

indicate that they are mediating stages. Designers are to focus on the second and third 

pillars of the framework.  
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Furthermore, concerning optimizing, and selecting designs, the positive activities give 

designers a measurable way to test early prototypes efficiently and comprehensively. 

The designer can check whether the technology efficiently teaches skills, helps the user 

to plan the activity, and gives suitable feedback. Comparing different design 

functionalities in early prototypes makes it possible to select the optimal design before 

committing to a specific approach (Wiese et al., 2020). With this in mind, this study will 

apply The Multi-Stage Framework for sustained well-being through technology (Wiese 

et al., 2020) to assist self-selected individuals who wish to decrease their online 

spending in an e-commerce context. The framework’s application will be done by 

analyzing and identifying which positive activities best support the user’s needs in a 

specific context. This analysis will be used to incorporate the identified activities in 

design concepts of a browser extension that will be evaluated with participants to test 

specific approaches. 

3 Methodology 

3.1 Literature studies 
The bibliography of this study contains peer-reviewed journal articles, conference 

proceedings, and to some extent, news media articles describing a societal challenge 

used as the foundation for the research question. The search for papers was primarily 

done using the HKR library search engine Summon. In addition, Google Scholar was 

used to a small extent for broad searches. The searches were filtered by: peer-reviewed, 

the last five years, journal articles, and conference proceedings. 

The following search terms were used: positive design, design for behavioral change, 

design for behavioral change finances, technology for behavioral change,  positive 

psychology, PPI online, positive psychology intervention online, positive psychology 

intervention financial behavior, impulsivity online shopping, boosting and nudging, 

psychology financial decisions online, financial literacy, financial well-being, browser 

extensions for saving, browser extension finances, buy now pay later online, buy now 

pay later overspending, overconsumption, online shopping debt, overspending online, 

online payment options, payment method selection online. 
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Bibliographic searches were done on the subjects of positive design and economic 

psychology. Further materials were found using tools such as Scopus and similar ”cited 

by” functionalities offered in online scientific publications. A total of 57 articles were 

selected to build the theoretical foundation for a concept-driven design research project 

at the intersection of economic psychology, psychology, and digital design.  

3.2. Concept-driven design research  
This study utilized the concept-driven design research approach to bring theoretical 

concepts into actual designs (Stolterman & Wiberg, 2010). This method unites the 

practical design process with academic rigor by exploring a particular situation to make 

theoretical advancements through concrete design concepts (Stolterman & Wiberg, 

2010). 

Even though activities commonly found in the design process are utilized, (Stolterman 

& Wiberg, 2010) clarify that in this approach, the point of departure is 

conceptual/theoretical rather than empirical. Hence, the research aims to further 

conceptual and theoretical advancements through the hands-on creation of artifacts. As 

a result, the final design is optimized to a specific theory or concept rather than a 

particular problem or a use context, see Figure 3.  

Figure 3. The model for concept-driven design research where the starting point is 

conceptual and theoretical. The purpose of the process is to further conceptual and 

theoretical advancement through the hands-on creation of artifacts (Stolterman & 

Wiberg, 2010). 
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The design efforts also deal with what the observable world is becoming through the 

introduction of the design and have to deal with what already exists and does not exist 

(Stolterman & Wiberg, 2010). The concept-driven design research stipulates that the 

concept needs to display unique qualities. It is also essential to recognize that the design 

and the concept artifact are not created only to find a new area of use for technology but 

also to carry properties that challenge existing theoretical and conceptual foundations in 

the field (Stolterman & Wiberg, 2010). To succeed in the mentioned process, 

(Stolterman & Wiberg, 2010) outlined four basic principles that underpin concept-

driven design research:  

• The aim is to create a concept and an artifact that illustrates theoretical ideas as a 

compositional whole. 

• The final design has the potential to argue for the quality of the concept and the 

intended theoretical argument. 

• The quality of the design is the result of careful crafting of the underlying 

theoretical ideas, the concept, and the artifact. 

• This careful crafting is a deliberate and meticulous process where the design is 

refined to include essential characteristics of the concept and exclude such 

features that do not add to the understanding and evaluation of the concept and 

the theoretical development. 

The concept-driven design research process involves seven activities that are similar to 

those utilized in any design process: Concept generation, concept exploration, internal 

concept critique, design of artifacts, external design critique, concept revisited, and 

concept contextualization (Stolterman & Wiberg, 2010).  

The first activity is concept generation. Here, the key is to find the unexpected, either 

by providing something new, combining earlier qualities, or how it manifests as a 

compositional whole. The second activity involves concept exploration, which includes 

generating prototypes and models while exploring the design space.  
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The third activity involves examining the strength of the concepts through internal 

concept critique, and it is vital to consider how the concepts relate to the underlying 

established theoretical foundation. The selected concept must show to a high degree 

uniqueness related to existing theory and can be expressed well in a concrete design. 

During the fourth activity of the process, the design of artifacts, a concrete design takes 

shape, and the actual artifact is expressed as a compositional whole. In this activity, 

craft and theory come together to manifest the entire essence of the theoretical concept.  

Once the artifact is complete, it moves on to the fifth activity of the concept-driven 

design research process, which is external evaluation. The design is exposed to external 

design critique, and the idea and concept are evaluated together with the theoretical 

principles the design embodies. Once the evaluation is completed, the sixth activity is 

initiated, and the concept is revisited and revised. Finally, in the seventh activity, the 

task is to carve out the research contribution and relate and evaluate this new concept 

against the current work and concepts in the field (Stolterman & Wiberg, 2010). One of 

the challenges is that theoretical grounding and artifact crafting is  usually not seen as 

strongly related. Still, in concept-driven design research, they are tightly intertwined 

and can not be separated (Stolterman & Wiberg, 2010). 

3.3. Application of concept-driven design research  
3.3.1 Concept generation 
This study used concept-driven design research to propose a design concept that would 

support consumers who wish to improve their spending behavior and make more 

desirable financial decisions in e-commerce contexts. The first activity is concept 

generation, where an important factor is the study’s theoretical foundation. The 

theoretical foundation consists of previous research in behavioral economics, positive 

psychology, and positive design. Behavioral economics was studied to find and 

understand drivers of behavior, both positive and negative, and approaches to change 

financial behavior. Positive psychology was studied to understand identified patterns in 

supporting sustained well-being. Finally, as positive design has emerged as a method to 

design for sustained well-being (i.e., financial well-being and changes in money 

management behavior), it was studied to find applicable design practices to apply in 

creating the proposed concept. 
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As (Ksendzova et al., 2017)) pointed out that changing particularly harmful money 

management behaviors should be the focus of improving money management skills, the 

concept proposed in this study would aim at intervening a harmful spending behavior in 

an online e-commerce context. Given the constraints stipulated by the research question 

defined in 1.1, and the delimitations made in 1.2, the focus in the first activity of the 

concept-driven design research process was to find the needs and wishes of participants 

who voluntarily wish to alter their online spending. This was done based on the 

theoretical findings, in particular PPIs through positive activities (Pohlmeyer, 2017; Sin 

& Lyubomirsky, 2009; Wiese et al., 2019), to find the unexpected or unique to explore 

in further designs. The fact that the participants voluntarily wish to alter their online 

behavior is critical, as (Sin & Lyubomirsky, 2009) could show that self-selected 

individuals are more motivated and benefit more from PPIs.  

In The Multi-Stage Framework for sustained well-being promoted by technology 

(Wiese et al., 2020), the second pillar of the framework contains the drivers of behavior 

where motivation is a central factor in triggering and facilitating engagement in positive 

activities. The positive activities used as a PPI would boost and improve well-being 

(Ng, 2015). Thus, it was critical to understand which positive activities these 

participants would find helpful in e-commerce (Pohlmeyer, 2017). This understanding 

would then direct design efforts to tailor and incorporate context-specific positive 

activities to support desirable behaviors (Pohlmeyer, 2017).  

(Pohlmeyer, 2017) pointed out that it is crucial to understand the user’s needs and 

context and that the positive activities can be selected for specific contexts and user 

groups.  

Based on previous research, the study conducted two workshops to examine which 

positive activities the participants deem valuable in the specific context of changing 

spending behavior online. The workshops were conducted with self-selected 

participants that wanted to change their spending behavior. The participants were 

recruited by convenience sampling in social media and further details regarding the 

recruitment and participants can be found under 3.4. The first workshop was conducted 

with four participants and the second one with three participants. The separation into 
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two groups was done to see if both groups identified similar sets of positive activities 

that would then be designed for and become a  part of the concept. 

The workshops were held on the video communication service Zoom due to geographic 

distance. The first group included participants from Canada, Germany, and Sweden, 

while the second workshop had participants from Finland and Sweden. Miro was used 

for the workshop exercises, and all participants got access to Miro and could write notes 

and move them on the digital whiteboards. One participant in each workshop had 

technical constraints using Miro, which was solved by the author to make sure their 

input and ideas were written on notes and that they got to give input on how to move 

and place notes.  

The workshops took about 1.5 hours each and had four activities. The first was a brief 

warm-up exercise designed for the participants to get to know each other. The second 

exercise first explored the questions ”How would you like to feel about spending and 

financials?” and ”What motivates you to not spend?”, see Figure 4. 
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Figure 4. Results of the second exercise from both workshops. The results from the first 

workshop are visible in the upper section of the image and the results from the second 

workshop are visible in the lower part of the image. 

 

The third exercise was designed to identify what positive activities the participants 

would find helpful in the context of a digital tool that would help them alter their 

spending behavior in e-commerce contexts.  

A board with each of the 14 positive activities in Table 2 was designed. The positive 

activities were presented together with examples of how they are used in digital tools in 

other contexts, such as computer games, meditation applications, and activity bracelets. 

The participants were then asked to go over them and decide if they wanted to keep 

them or throw them away. The selection was done by moving them to the other half of 

the board, where a light bulb illustrated the area for activities to keep and a trash bin for 

the ones that were found to be not useful, see Figure 5.   
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Figure 5. The board at the start of the third activity of the workshop. The participants 

had to sort the activities to the lightbulb (activities to keep) or the trash can (activities 

to discard). 
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As participation in more than one positive activity (packaged PPIs) has shown to be 

more effective (Parks & Biswas-Diener, 2013; Sin & Lyubomirsky, 2009), the hope was 

that the participants would find several positive activities that could suit the context, 

however they were not steered in any direction.  

While there was plenty of overlap in how the positive activities were sorted, the group 

in the first workshop also found motivation in activities where they could contribute to 

the greater good or do acts of kindness. For instance, they mentioned that information 

about the carbon footprint of a purchase could make them refrain from buying. The 

group in the second workshop on the other hand chose to discard these two activities 

while including positive activities related to social relationships and expressing 

gratitude. In addition, they found a support network useful as long as they could choose 

if they wanted to participate on the platform with their real name or under a pseudonym, 

as financial matters are still sensitive, especially in the context of financial struggle. The 

reasoning in both these cases is supported by (Aboagye & Jung, 2018), who found that 

focusing on more positive behaviors in regard to responsible consumption would be a 

potential way to reduce stress.  

The group in the first workshop felt unsure about whether they should keep the 

activities of taking care of one’s body and mind or not, arguing that they can see the 

benefit for general well-being, which indeed also would affect online spending. Still, 

they struggled with finding ways of how that could fit into the situation where they sit 

in front of their computer looking at a webshop. However, in the fourth step of the 

workshop, the group decided that taking care of one’s mind fits in well with the 

concept.   

The group in the second workshop on the other hand felt clear about keeping the 

activity of taking care of one’s mind. In addition, they discarded the activity of taking 

care of one’s body as none of them could imagine that a prompt to go for a walk or run 

instead of spending money online would boost them to refrain from shopping. This 

outcome shows again that it is important to find domain-specific reinforcement and 

tailor it to the context to facilitate and support activities and experiences that promote 

well-being (Asebedo et al., 2021; Pohlmeyer, 2017). The full results from the third 

exercise can be found in Table 3. 
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Workshop 1 Workshop 2 

Keep Avoid social comparison  
Savoring 
Increase flow experiences  
Cultivate optimism 
Commit to one's goals 
Develop strategies for coping 
Contribute to the greater good 
Practice acts of kindness 
Take care of one's mind 

Avoid social comparison 
Savoring 
Increase flow experiences 
Cultivate optimism 
Commit to one's goals 
Develop strategies for coping 
Take care of one's mind 
Nurture social relationships 
Express gratitude 

Uncertain Take care of one's body  
 

Discard Learn to forgive 
Avoid overthinking 
Nurture social relationships 
Express gratitude 

Learn to forgive 
Avoid overthinking 
Take care of one's body 
Practice acts of kindness 
Contribute to the greater good 

Table 3. The positive activities as the participants sorted them. All differences between 
the two groups are highlighted in the table. 

 

The fourth and last exercise in the workshops was for the participants to brainstorm 

activities or functionalities that a digital tool could have to support them to spend less 

money online. The selected activities were moved to another board in Miro, and the 

participants started to come up with ideas, wrote them down, and placed them on the 

board. In both groups, it only took a few notes until they began discussing to which 

activity a functionality would belong. In Workshop 1, for instance, ”Long term 

shopping lists and how to save up for them/make a budget” could be placed both in 

”Commit to one’s goals” and ”Develop strategies for coping”.  

In Workshop 2, a ”Savings tracker”  led to a similar discussion. The outcome was that 

the participants grouped the activities that logically connected them as functionalities 

and made them engage in several activities at the same time. Here the participants 

visualized how seemingly easily a designer can package PPIs (Parks & Biswas-Diener, 

2013) in a functionality. The interesting part was that even though the groupings 

contained slightly different positive activities as one group was motivated by a social 

network and the other saw the use of activities where they could contribute to the 

greater good, both groups ended up with three groups of activities. 
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Two of the groups were the same in both workshops: ”Commit to one’s goals” and 

”Take care of one’s mind”. In the first workshop, they identified ”Contributing to the 

Greater Good” and in the second workshop, they chose to identify their social support 

network as ”Cultivating Optimism”. After mapping the notes and groupings from both 

workshops on a joint board, and looking at suggested functionalities and reasonings for 

motivating factors, a map of three main activities was made that contained the positive 

activities: ”Commit to one’s goals”, ”Take care of one’s mind” and ”Cultivate 

optimism”.  

Contributing to the greater good is still included but as a subcategory to Cultivating 

optimism. While discussing doing good deeds, the motivating factors were broadly 

identifiable as cultivating optimism for a better future. These decisions were part of the 

internal design critique because the designer needs to curate and make connections to 

find the innovation and the unexpected (Stolterman & Wiberg, 2010), see Figure 6 and 

Figure 7. 
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Figure 6. The results of two grouped positive activities from both workshops after being 

curated through an internal design critique refinement. The above canvas was used for 

the next step in the concept-driven design research process. 
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Figure 7. The results of the last grouped positive activities from both workshops, 

followed by a subset of settings identified in the workshops, and finally the functionality 

ideas that were excluded. The above canvas was used for the next step in the concept-

driven design research process. 
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Certain suggested functionalities were also clearly related to being able to make 

settings. A few suggestions, such as “a lock to prevent you from shopping while under 

the influence of alcohol,” were already excluded as they were not directly related to 

practicing a positive activity. Even though creating shopping lists could be helpful in 

order to commit to one’s goals, an internal design critique decision was made to exclude 

this from the concept. The rationale behind this decision was that it does not fall under a 

positive activity that boosts favorable behavior by supporting and motivating users 

(Pohlmeyer, 2017) to refrain from spending. 

There were a few unexpected findings worth mentioning. There was a wish to visualize 

financial data. One participant described how he once saw a bank illustrate savings by 

showing an image of what you are saving for but only allowing the image to render as 

you save up money for the item. So, for example, if you have saved 25 percent of the 

item – 25 percent of the image renders to reinforce how much you have saved visually. 

Such visualization could support the process of gaining money management skills where 

the individual is supported in transforming financial income into a financial outcome 

(Ksendzova et al., 2017) by visualizing abstract numbers. 

Another interesting finding is the lack of control of small automated payments, such as 

subscriptions to different digital services. However, this again has the potential to 

consolidate and visualize actual financial outcomes (Ksendzova et al., 2017) by 

gathering and displaying a subset of data that otherwise might be scattered across 

several different financial services, for example, credit cards or bank accounts. 

The results from the workshops in Figures 6 and 7 were transferred to the design and 

prototyping software Figma for easy access and reference while creating the 

interventions in the concept exploration.  

3.3.2 Concept exploration 
During concept exploration, the design space is examined through sketches, models, 

and prototypes. Further, it was crucial that designing for positive activities was 

actionable (Fokkinga et al., 2020; Peters et al., 2018; Wiese et al., 2020)  in context-

specific technology (Wiese et al., 2020). Therefore, initial sketches were made before 
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the first workshop and explored how a participant could get notifications with boosts 

(Grüne-Yanoff & Hertwig, 2016) to their mobile phone and how small reminders of 

what you are saving for could be displayed in the right corner of the desktop screen 

where the cart button in an e-commerce store is usually located. 

Three storyboards were then drawn after the first workshop exploring a thought process 

leading up to wanting to use a service to change spending behavior online, such as a 

threat to personal finances (Fiksenbaum et al., 2017). Next, an onboarding scenario was 

sketched to consider such things limiting to the use of deferred payments (Ah Fook & 

McNeill, 2020; Banker et al., 2021; Kemper & Deufel, 2018) as they are linked to 

impulse buying behavior and decouple the act of payment from the acquisition. Finally, 

a series of interjecting messages that support positive activities delivered over the 

internet (Ng, 2015) was explored on product pages in a webshop. It became evident that 

the tone of voice is an essential aspect of the service to induce self-control, which 

positively affects financial behavior (Strömbäck et al., 2017). 

An investigation into what is technically possible was also conducted. Utilizing the 

developer tools in Chrome, the code for payment solutions was examined to determine 

how easy it would be to identify such components to target them with a browser 

extension, similar to how the extension Icebox (finder.com, 2017) targets “add to cart” 

buttons. It also became clear that it is possible to identify e-commerce contexts by the 

title or metadata of a website's markup. 

An interview was done with a developer that has extensive knowledge of working on 

bank services to determine what is possible to do with personal bank data as long as 

participants log in using strong authentication. In Europe, the revised Payment Service 

Directive (PSD2) has opened up new possibilities as the directive was explicitly created 

to encourage innovation in the financial sector and encourage legacy banks to 

continuously develop advanced technologies (European Central Bank, 2018). 

Furthermore, the directive is based on using Application Program Interface (API) 

functions to develop and spread the use of open banking. Such functions give 

developers and designers outside of the bank new possibilities to create digital financial 

services based on the bank's data. Another possibility specifically mentioned is that 
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consumers should be able to get an overview of their financial situation by 

consolidating information across different payment accounts that they might have with 

one or more payment service providers (European Central Bank, 2018). It means that a 

web browser extension designed to support self-selected individuals to change their 

spending behavior in an e-commerce context can get access to participants’ actual 

financial information and even consolidate data from several service providers as long 

as it meets the standards for security and strong authentication. 

The EU with the PSD2 is currently at the most advanced stage of opening up banking 

data. Still, the process has already moved forward in countries like Japan, Hong Kong, 

and Brazil, while countries like Canada, the USA, and Saudi Arabia have taken initial 

steps (Asif et al., 2021). The afore-mentioned implies that the same opportunities 

created through the adoption of PSD2 in Europe are slowly being rolled out in other 

parts of the world. Therefore, creating a service like the one examined in this study is 

possible in a broader global setting.  Such services may create a potential to find 

opportunities to improve money management skills by visualizing financial incomes 

and outcomes. At the same time, the mentioned services can also play a pivotal role in 

changing particularly harmful management behaviors (Ksendzova et al., 2017).  

Based on the above explorations, a concept was prototyped in Figma based on 

intervening pop-ups/modals located on the right side of the screen close to the 

placement of the cart function on an e-commerce website. As they were designed, they 

were also made into simple prototypes in Figma to test the look and feel as they 

appeared on the screen. The content of the interventions was tailored to the context and 

involved several different positive activities in creating packaged PPIs (Asebedo et al., 

2021; Parks & Biswas-Diener, 2013; Sin & Lyubomirsky, 2009). The interventions are 

also designed to encourage participants to make informed decisions using existing 

competencies by being motivational and changing their mindsets (Grüne-Yanoff & 

Hertwig, 2016). As participants install the extension to Chrome using their agency, they 

also alter their external environment to get better financial outcomes (Grüne-Yanoff & 

Hertwig, 2016); see Figure 8. 
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Figure 8. The first and second intervention draws from the positive activity ”Cultivate 

optimism,” and the third and fourth from ”Commit to one’s goals.” 
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3.3.3 Internal concept critique  
In the third activity, the designs from the exploration were examined to determine their 

strength and how they relate to the underlying theoretical foundation when designing 

for individuals who have self-selected to change their spending behavior in an e-

commerce context. The concept should also show uniqueness and be well expressed in a 

factual design (Stolterman & Wiberg, 2010). Furthermore, it was important that the 

concept supported packaged PPIs (Parks & Biswas-Diener, 2013; Sin & Lyubomirsky, 

2009) as they have shown more significant benefits and effectiveness. The idea is that 

technology can trigger, inspire, motivate, or facilitate engagement in positive activities 

(Wiese et al., 2020). To further the concept, it has to be easy to use and engaging so that 

designers can positively affect consistent use and adherence to the interventions 

(Pohlmeyer, 2017), which can be achieved by lowering the engagement threshold. 

This activity also allowed for assessing the manifestation of the design concept. It 

exposed the need for the revision of particular parts of the design. The first revision was 

aimed at the tone of voice as it became even more evident how easy it would be to 

discourage participants by sounding judgemental (example: ”You bought this item just 

two weeks ago. Are you using it?”) when the intent is to rather act as a support for 

desirable behaviors (Pohlmeyer, 2017). 

The second revision concerned the visualizations of savings data. It became clear that it 

was far more relatable and powerful, shown in a diagram rather than in a traditional 

bookkeeping format and thus focusing on positive behaviors regarding responsible 

consumption (Aboagye & Jung, 2018). 

A third revision was done to deliver the PPIs. Having them consistently in the same 

manner with a pop-up on the right edge of the screen made them easier to expect and 

ignore. Therefore, a second delivery method using tooltips when hovering over “add to 

cart”-buttons were added. 

Finally, it became clear that it is necessary to add basic designs for settings and a 

dashboard for participants to understand where the browser extension gets the data from 

and its targeted functionalities. It was also crucial to provide a place where participants 

could overview their progress, as money management skills are linked to making better 
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financial decisions (Ksendzova et al., 2017). In addition, it would be essential to boost 

and motivate the change of mindset by showing progress (Grüne-Yanoff & Hertwig, 

2016).  

3.3.4 Design of artifacts  
The artifact of this study is a theoretically underpinned design concept. The concept is 

based on boosting (Grüne-Yanoff & Hertwig, 2016), which means it alters the external 

environment by installing a browser extension and is intended to improve participants’ 

competencies by extending existing competencies or gaining new ones. The concept 

itself is not the source of well-being, but it supports desirable behaviors and motivates, 

facilitates, and triggers engagement in positive activities (Pohlmeyer, 2017; Wiese et al., 

2020). 

Positive activities have shown to be promising in improving well-being in several 

domains, including the field of personal finances (Asebedo et al., 2021). They were 

utilized to deliver packaged PPIs (Parks & Biswas-Diener, 2013; Sin & Lyubomirsky, 

2009) in domain-specific reinforcements delivered over the internet and tailored for the 

individual for maximum effect (Asebedo et al., 2021; Ng, 2015). Furthermore, the 

concept adopted the Multi-Stage Framework for sustained well-being through 

technology (Wiese et al., 2020)(Wiese et al., 2020) to leverage the motivation of 

participants to change financial behavior online in e-commerce contexts. The 

framework suggests that by designing for positive activities, designers get actionable 

practices which provide a way to optimize and select designs. The positive activities 

also give designers a measurable way to test early prototypes by investigating if they 

efficiently teach skills, give suitable feedback, and help participants to plan the activity 

(Wiese et al., 2020). 

However, (Salovaara et al., 2017) argued that there is a blind spot in the HCI evaluation 

methodology when it comes to validity, which becomes relevant in the light of (Wiese 

et al., 2020) suggestion that positive activities provide a way to test and measure early 

prototypes. In studies where prototypes are used, the prototype can never be tested to its 

full extent. It exists within the circumstances created by the study, but its actual future is 

hypothetical as its existence in the real world is partially unknown. (Salovaara et al., 

2017) conclude that this present-future gap is a constant in all prototype evaluations, 
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whether a usability test or an experiment. They suggested that researchers adopt five 

practices to help bridge the present-future gap (Salovaara et al., 2017): 

1. Mindset: Researchers should primarily focus on understanding the prototype in 

credible and probable future conditions.  

2. Reflection: Researchers evaluating prototypes have to consider methodological 

options by staging features that could possibly exist in the future and refrain 

from adding features that conflict with the future. These considerations 

regarding methodological choices should cover everything from the prototype’s 

construction to study design and participant recruitment. 

3. Replication: Within HCI, replication should be considered a way to make a 

result more ”future-proof” by, for instance, showing that the finding holds over a 

larger margin of tolerance than the initial study anticipated. Or a study can 

broaden the boundaries of previous studies. 

4. Transparency: Researchers should identify uncertainties, be clear about 

assumptions they make about the future, and discuss the study at hand and how 

the design manifests in the intended future. 

5. Post-launch monitoring: Researchers should learn from past studies and design 

better evaluative studies. Like companies assess how well their launched 

products are doing in the market, researchers should evaluate their assessment 

methods and improve continuously. 

The present-future gap was addressed by adopting (Salovaara et al., 2017) practices in 

the design process and evaluating the concept's compositional whole. In this study, 

these practices have been addressed in the artifact by paying attention to credible and 

probable conditions when designing a realistic webshop foundation and by examining 

the space of law concerning personal bank data and possibilities to target specific 

components in a webshop by examining the markup of functionalities in existing 

webshops. Furthermore, assumptions have been made regarding the rollout of APIs to 

encourage innovation in the financial sector as this practice is relatively new and 

currently mostly adopted within the EU. Finally, this study also broadens the boundaries 
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of previous studies by expanding the use of design for positive activities within personal 

finances beyond the study by (Asebedo et al., 2021).  

The research process of the artifact started with designing an e-commerce website to 

create a context to apply the interventions. It consists of a product page of Today’s 

Deals, 30 product pages, a check-out page, and a page for a successfully placed order, 

see Figures 9 and 10. However, only two products could be put into the cart as the 

creation of full functionality to add and remove all products in different constellations 

would have become unrealistic within the time constraints of this study. 

 

 
Figure 9. The main page of the e-commerce website with the Today’s Deals category 

selected. 
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Figure 10. A product page in the e-commerce setting. In total, the prototype has 30 

pages of different products. 

 

A settings page and a dashboard were created for the intervention tool called Monish, 

see Figure 11 and 12. The workshops made it evident that the intervention tool should 

have a place for the participants to create settings and follow their progress. These pages 

were deliberately made simple and unrefined as there was no clear understanding of the 

participant needs in this particular context. The toggles for Service settings were all 

functional, and the Short term savings account header could be clicked to open a list of 

specific savings goals and a way for the participant to add new saving goals. Additional 

info icons provided participants with extra information about the sections if they 

hovered the cursor over them. 
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Figure 11. The settings page contained user account information, service settings 

written as problem statements, such as ”Challenges and competitions motivate me,” a 

section for keeping track of savings, credit cards, recurring payments, and a place to 

upload images that can help and inspire participants. 
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Figure 12. The dashboard contained a section with earned achievement badges, 

challenges participants could join, motivational statistics such as ”You’re in the top 5% 

of Monish users in your country”, a place to set a monthly spending budget, a place to 

set usage limits for credit cards, and a graph showing progress over the first five 

months of the year compared to the same months the previous year. 

 

The prototype had 28 different positive psychology interventions administered as 

positive activities through technology and three information boxes related to settings 

and dashboard access but that still contained elements of positive activities. These were 

present in one way or another throughout the prototype. The interventions were shown 

as pop-ups, tooltips, or banners and, in a few cases, as inactivated functionalities, such 

as disabled payment options or “add to cart” buttons, see Figures 13 to 17. 
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Figure 13. Examples of how the interventions can be administered in an e-commerce 

context. The pop-up at the right edge will move in from the side, and the tooltip would 

shop when participants hover over the “add to cart” button. 

 
Figure 14. Info boxes related to settings and access to the dashboard still have some 

reminders of the aim to change financial behavior in e-commerce settings.  
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Figure 15. Interventions primarily designed to help participants commit to their goals. 

Committing to one’s goals was one of the positive activities the participants found 

beneficial for improving spending behavior in e-commerce contexts. 
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Figure 16. Interventions primarily designed to help participants take care of their mind. 

The dotted frame marks one intervention that contains several parts. Taking care of 

one’s mind was one of the positive activities the participants found beneficial for 

improving spending behavior in e-commerce contexts. 
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Figure 17. Interventions designed primarily to cultivate optimism. Cultivating optimism 

was one of the positive activities the participants found beneficial for improving 

spending behavior in e-commerce contexts. 

 

In the fifth activity, external design critique, the artifact was subjected to evaluation by 

seven study participants. As everything in the prototype was not fully functional, the 

participants could freely move around and experience the interventions but also needed 

the researcher’s support and instructions. The participants, however, were the ones 

controlling the prototype. Therefore, during the evaluation and interview, the 

participants' thoughts and reactions to the prototype were documented. 
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Based on the feedback from the participants in the external design critique, the concept 

was revisited and the collected data was analyzed to find desirable improvements. The 

revised concept included feedback from the external design critique and it is presented 

in the results section of this study. 

Finally, the concept was contextualized by comparing the revised prototype to the 

current body of concepts and theory in positive design and support through technology 

for changes in financial behavior in an e-commerce context. All insights obtained 

through the process of creating the concept have been compiled to add to the current 

and contribute to the future body of research within the field. 

3.4 Research design 
(Hernwall & Soderberg, 2020) utilized concept-driven design research in a study where 

a digital tool was designed for teachers to educate Swedish middle school pupils on 

economization with limited resources. They did not include PPIs in their concept; 

however, the purpose of the concept was to improve financial knowledge and curb poor 

financial choices.  

On the other hand, Asebedo et al. (2021) investigated the use of PPI in the personal 

finance domain by utilizing the Three Good Things exercise. This exercise consisted of 

participants writing down three good events each day for seven days, what induced 

them, feelings about them when it happened, and feelings later upon recalling the event. 

They also tested a domain-specific augmentation targeting three good things relating to 

the participants’ economy. The study covered a sample of 993 Amazon MTurk workers, 

and the PPIs were administered through an online survey to be filled out once a day for 

seven days. 

In contrast to these previous studies, this study applies PPIs in personal finances by 

using concept-driven design research as a methodology and evaluative research (Martin 

& Hanington, 2012). The interactive prototype was tested by seven participants who 

voluntarily wished to alter their online spending paired with semi-structured interviews. 
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3.5 Participants 
The participants were recruited using convenience sampling through social media. A 

public and shareable post was created and spread on Facebook. Due to the COVID-19 

pandemic and the global nature of growing consumer debt described in the introduction, 

a decision was made to recruit participants for an online study. Eight participants were 

recruited, see Table 4 for an overview. One participant was not able to make it to the 

planned workshop and therefore did not follow through on participation in the study. 

The participants were not compensated and the criteria to participate in the interview 

was to have an internet connection and a laptop or desktop computer. 

Participant code Age Gender Nationality 

1 54 Man Germany 

2 47 Man Sweden 

3 49 Woman Sweden 

4 53 Woman Canada 

5 49 Woman Sweden 

6 52 Woman Finland 

7 32 Woman Finland 

Table 4. Demographics of the seven participants in this study. 

 

3.6 Materials 
Materials for this study consisted of a Figma interactive prototype and a set of questions 

for a semi-structured evaluation interview, see Appendix I. The e-commerce website in 

the Figma interactive prototype is fictional but designed based on similar existing 

websites. Inspiration was gathered from webshops such as Zalando, Amazon, Adlibris, 

and XXL. The included products are real, but all product names, descriptions, and price 

information are fictitious. The prototype contains links, filtering, and category selection 

that are non-functional but that contribute to the general look and feel of an actual 

webshop. Photos used as inspirational images were fetched from the royalty-free 

collections on pexels.com. 
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3.7 Procedure 
The prototype first gave the participants a scenario. They had just registered for a 

service that would help them reflect on their spending when shopping online. The 

service connects to their bank through secure authentication. The next step was to make 

some settings. The evaluation began with a conversation about settings and built an 

understanding of how the information for the interventions is created. The evaluation 

continued by looking at a dashboard to make sense of the capabilities to review progress 

and participate in additional boosting positive activities. 

Following the evaluation, the participants entered the e-commerce context to try out the 

tool and the interventions. The researcher explained how to interact with the prototype 

and let the participants try clicking on products and interacting with buttons. The 

limitations of the prototype created a need to inform the participants where to go and 

what to click, for instance, to close pop-ups or to discover and evaluate a range of 

interventions. During this exploration, supportive questions were asked to determine the 

participants' attitudes and reactions to the different interventions. 

After the evaluation, a short semi-structured interview followed to gather insights on 

how people felt about using the tool, the interventions’ motivational factors, and the 

general attitude of taking an intervention tool like this into use if it would be released as 

a service. All evaluations and interviews took about 60 minutes and were video 

recorded using Zoom’s online meeting tool. Three interviews were conducted in 

Swedish and four in English. The quotations from the Swedish interviews used in this 

study were translated into English by the researcher. Once all the interviews were 

conducted, the audio files were transcribed using the transcribe tool in Word online. The 

transcriptions were then processed for accuracy by listening to the recordings and 

watching the video, correcting the text, and adding vital information about what part of 

the user interface or intervention was discussed in each specific instance of the 

evaluation. 

Finally, a file was compiled with the commentary for each intervention or part of the 

user interface from each participant who contributed to that particular part of the 

artifact. 
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3.8 Ethical considerations 
This study adhered to good research practice as recommended by the (Swedish research 

council, 2017)(2017). The four requirements are privacy, confidentiality, anonymity, 

and integrity.  

Before both workshops and the individual interviews, the participants were informed 

about the purpose of this study. Furthermore, they were informed that their participation 

is voluntary and that they have the right to interrupt their participation and withdraw 

from the study at any point. They were asked for consent to participate and consent to 

video record the evaluation of the artifact and interview. To ensure the right to privacy 

and confidentiality of the participants, the transcriptions of the recorded conversations 

have been anonymized and the only demographic data collected was age, gender, and 

nationality. The data collected will only be used for research purposes and not shared 

with any third party.  

As this study involves interventions through boosting and positive activities to alter 

behavior, this study had to consider the ethics of influencing individuals to deliberate 

behavioral change. As the target group of the study are individuals who voluntarily wish 

to alter their online spending, the recruitment of participants for the study was done with 

clear statements of this intent. 

As boosting focuses on making it easier for people to exercise their agency by instilling 

new or fostering existing competencies, and since it focuses on empowering good 

decisions (Grüne-Yanoff & Hertwig, 2016), the concept in this study is designed in a 

way that gives the participant control over how and to what extent they will be 

influenced. 

As the topic of personal finances is sensitive in some cultures and to some individuals, 

particular attention had to be paid to ensuring the confidentiality and anonymity of the 

participants. No names, e-mail addresses, or other personal data by which the 

participants could be identified has been gathered and the transcripts of the interviews 

have been edited to remove any identifiable data, such as mentioning the names of 

partners or children. 
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4 Results and analysis 

4.1 External design critique and revision of the concept 
The concept prototype was tested through evaluative research (Martin & Hanington, 

2012), where the interactive prototype was presented to participants who voluntarily 

wished to alter their online spending. The prototype was paired with a semi-structured 

interview to understand how the concept and suggested packaged PPIs are perceived as 

an intervention in an e-commerce setting. The evaluation of the artifact was combined 

with a semi-structured interview as it allowed the participants to self-report their 

impressions and attitudes toward the presented prototype. At the same time, they were 

guided through questions so that specific topics were covered (Martin & Hanington, 

2012) while still leaving room to allow for discussion around relevant topics discovered 

during the evaluation. 

All seven interviews lasted for about one hour and were done separately with each 

participant. Participants controlled the prototype even if they were guided through the 

use due to the limited functionalities in the prototype. In the following text, the 

participants will be referred to as P1, P2, and so forth to maintain their anonymity. 

It became evident that the settings for a service to aid self-selected individuals who 

voluntarily wanted to change their spending behavior in an e-commerce setting require a 

high degree of customization. For instance, when it comes to what they care about and 

what motivates them: ”I know that there are people who are really, really who think it's 

really important to think about environmental aspects. And then there are people who 

are not so into this kind of thing, so it would be nice to have it sort of, how would I say 

that… it takes notice? What kind of services I would like to have, yes.” (P6). 

Additional important functionality would be to enable participants to list e-commerce 

websites that they use for particular needs that they cannot avoid, such as using online 

pharmacies: ”For example, I get my drugs online, yeah, my medicine I get online. So 

that's not a thing I have a choice on. I have to do that. If I go, I go across the street to 

the chemist, I pay 40% more than if I buy it online, so it's saving to buy it online.” (P1) 
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”We order… for example things for the kids, fruit sugar and bars that they need for 

their diabetes. That we order online.” (P3) 

A second example could be pet food: ”It can be like dog food that you really have to 

buy this thing unless you want them to starve to death.” (P7) 

Another setting brought up by several participants was the frequency of interventions 

when entering e-commerce websites. One participant phrased it like this: ”Good 

question. I guess this would be the million dollar question. I think this might be… In this 

case I think I would like to be able to tune the service depending on how tight… or I 

would like to tune the reminders depending on how strict I want to be with my budget.” 

(P2). Another participant also considered the learning process: ”Maybe like you could 

change the frequency. If it pops up on every item or just when you enter a web store and 

then you just go to the cart and it shows up like randomly. Because when you're in 

training, you need the repetition and constant reminding. And when you learn the thing, 

then it can be more of a random thing.” (P7). 

Some clarifications needed to be made and visualizations improved, especially in the 

section Your bank to the right on the page. 

Regarding restricting credit card use with time limits (i.e., deciding that you cannot pay 

online with your credit card during certain hours), the labeling with the clock icon did 

not make any sense to the participants. It read as setting credit limits to the card. ”I’m 

thinking that one can set a limit so that one can’t get those crazy high credit card bills.” 

(P3). This was backed up by other participants too: ”So I love that idea. I love that idea 

of… the idea of regulation, like I or I mean, even turning it off. I I know that I am in a a 

bit of a tight spot right now in terms of managing my money, so I need to make it so that 

I'm not just going to going to willy nilly go in and spend and use my credit card so I like 

the but I can see why the label is not… 'cause it right away it gave me  ‘credit limit’.” 

(P3) 

One participant specifically pointed out that uploading images with saving goals is 

great, but just using hover functionalities over icons to view the images in the settings 

page does not make it very appealing: ”Yeah, I'm guessing if I click that one it will tell 

me to upload a picture of whatever inspires me. I probably would not use that as it's 
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printed now, not because all I see is a boring icon next to the thing. If we actually saw 

London all the time, or if I saw the opposite – you know a boring gray space – then I 

feel this urge to add something into the gray space.” (P1) 

These comments indicate that the Settings page lacks clarity and visual appeal, and 

some beneficial settings need to be added. The potential implication would be that the 

service is cumbersome to understand and set up, making participants quickly abandon 

the service. Based on these findings, the following revision was proposed: 

Design revision 1: The settings page lacks visual appeal and clarity. It 

does not make it easier for the participants to understand how it can help 

them change their spending pattern in an e-commerce context or find what 

tools they have at their disposal to achieve their goals. There is a need to 

restructure the page, add functionalities, such as the frequency of 

interventions, visualize saving goals, and clarify labels to make the 

settings page valuable to the participants.  

 

Similar issues were discovered in the Dashboard. However, it became evident that the 

value of the Dashboard is highly dependent on what motivates the participants. One 

example would be the use of badges. This is how one participant felt about them: ”Oh, 

and now we have also the all sort of prizes that we can sort of win by not spending 

money which is excellent. I have to say that I'm so childish that I love this kind of stuff 

really much. That's probably why I like to do Duolingo also because you can always get 

little prizes. Oh yeah!” (P6). 

However, another participant said they would hide this type of function if they could: ”I 

generally find them annoying because there's always one badge that you've got and 18 

silly ones that they keep bugging you with to motivate you to take part. You know, I'm 

on one of those walking apps. I never use it, but they're always like, hey, we got a new 

badge you can win and it's just an excuse to talk to me again. And what happens is that 

the few badges I've got get less and less significant because there's always new ones 

coming. I would cut this kind of function… I'd switch it off if it was relatively easy. I 

probably would, yes.” (P1). 
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A similar pattern was discovered concerning joining challenges. Some participants 

would like to do challenges together with others on the platform and compete with other 

participants: ”I think I would like to compare myself towards others that use the service 

even though I would challenge myself as well. I don’t think one thing necessarily has to 

exclude the other. But I think I would like to join more like a community. Perhaps not 

with my own name, but an alias that I choose myself.” (P5). Others would not want to 

measure their success against others at all: ”I think for me, I'd want to just be comparing 

against my own behavior. I think comparing against other people's finances would 

make me actually very anxious. I think I'm relatively indifferent to that – I mean, it 

doesn't make me feel bad – but I think I'm more invested in ‘am I bettering my own 

behavior’ as opposed to how other people are doing.” (P3). 

The graph was well received, and most of the participants would like to see more data 

displayed like this. In particular data where the notes from purchases could be utilized, 

especially the categorization of a need versus an impulse buy:  ”Maybe having an 

option to click between sort of necessary spending versus more like unnecessary 

spending? Does that make sense? ‘Cause maybe there's patterns in essential spending 

that you aren't addressing versus OK, my regular spending is still doing good, but my 

spending on wacky things is still out of control.” ( P3) 

”In the longer period if you would have feedback like 75% of purchases have been 

impulse buying. Because that is really my problem, I think. And also seeing it in the 

data like in a chart or something at your dashboard as well.” (P7) 

Also, it would be valuable for participants who consider the environment to track their 

carbon footprint on the dashboard: ”I would like to see savings and expenses. And then 

both in the diagrams and badges I would like to see some sort of environmental impact, 

some sort of carbon dioxide equivalent or something like that. If I have selected that the 

environment is important to me in the settings, I would also like to know how much I 

have saved on the environment too. I’m thinking that is also a kind of budget.” (P2) 

Finally, when it comes to setting a budget, the participants also had ideas of making the 

functionality better versed for different types of use: ”I would like to get a notification 

like… ‘You had a budget of 120 euros in May. Now you’re about to exceed it. Are you 
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really sure you want to do that? Not in a finger wagging way, but rather pointing it out 

to me and make me think if I really want to do it. Is this so important that you want to 

exceed the budget?” (P5) and ”For me it would be like anything else than the fixed 

payments like the loans and insurances and whatever, like the money you have left after 

everything else. But I would like to have the option to set a budget for other things as 

well.” (P7) 

As monitoring their progress could be vital to the participants adopting the technology 

and for the platform to help them stay focused and motivated, the following revision 

was proposed based on the feedback:  

Design revision 2: Allow the participants to adjust what data to follow in their 

dashboard by providing a way to hide or show modules. Enable a way to select 

how to join challenges, i.e., if the challenge progress should only be measured 

against the participant or platform participants who have joined the same 

challenge.  Extend the budgeting tool and add warnings for when the participant 

is about to exceed their set budget, and extend the use of graphs by allowing the 

participants to select a range of data to display and track. 

 

An issue raised by P5 was an alternative when one has opted out from logging into the 

service: ”Is there an alternative for when you sit and just… you know, you’re just bored 

and you don’t intend to buy anything, you just want to get some inspiration, so you 

don’t bother to log in to the service. And then you end up on a web shop anyway. 

Would there be a version where it sends you more general reminders not based on your 

bank data or personal data? Something that says ‘If you want to see more statistics, log 

in here’, or just some encouraging messages. I don’t really decide to go impulse 

shopping, it’s more that I just end up there.” 

Another participant mentioned that if the prompt to login was ignored, the following 

could happen: ”Perhaps it could just reappear after an hour or two?” (P3). 

This would be a critical functionality, as it is easy for a participant to opt-out of logging 

in. As the purpose of the service is to support individuals who wish to change their 
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spending behavior in an e-commerce context, not letting the participants off the hook if 

they avoid logging in would be an integral part of the service. Otherwise, this would 

become an easy way to bypass the interventions that were created to keep them on track. 

Based on this feedback, the following revision of the concept was proposed: 

Design revision 3: Create reminders to log in if the participant for any 

reason opts out of signing in to the service. Also add a set of more general 

PPIs that are not based on particular participant data but rather remind the 

participant that they have installed the browser extension for a reason and 

that they should remember their goals and reasons for wanting to change 

their online spending behavior. 

 

The researcher noted the next area of improvement as it had to be specifically pointed 

out to most participants. In some of the interventions containing graphs, small 

information icons had been added that contained extra information if the participants 

hovered over the icon. An example of this is from the interview with P4: ”So this I like 

a great deal. This sort of metric, I think for me is… I like a change in behavior, right, I 

think that works really well I like that. Interviewer: There are some small info icons in 

two of the … P4: Oh yes. That's very funny. Yes yeah, awesome and oh OK, yeah, very 

nice.” 

When the icons were pointed out to P1, it was clear that this functionality was heavily 

concealed: ”I wouldn't have noticed those to be honest.” P7, in turn, assumed that when 

signing up for the service, there would be some tutorial that would show how to find 

this extra information: ”Well, I tried to think of it that way that when I would sign up for 

this thing I would read it through. Like what is available there and what information 

will pop up. That is how I deal with things, but of course some people don't read the 

information. So I'm assuming that I would know.” 

A similar usability issue was pointed out by the participants in regards to a tooltip where 

the participants were prompted to contemplate whether what they were about to buy 

was a need or a want, and perhaps they would consider donating to a charity instead: 
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”One of the questions here is, is this actually an, uh… an intent to get me to donate, in 

which case we could have a Donate button?” (P1) 

“But if this one appears there and I would want to do what it suggests, how do I get to 

the place where to do that?” (P5) 

Showing all information openly at all times can make a user interface look very busy. 

Hence, a design decision was made to provide a way to give access to extra data in the 

tooltips of graphs. The tooltip in the checkout that triggers on hover over the ”Place 

your order” button that asks the user whether the purchase is a need or a want and 

prompts the participant to consider other options, such as donating to a charity, raised 

questions about an easy way to adhere to the prompt. The interventions were designed 

to be quick to read, easy to use, and engaging. By not providing sufficient tools to 

uncover and engage, some interventions needed adjustments. Based on this finding, the 

following revision was suggested: 

Design revision 4: The design of information points in the user interface 

where the participants can receive additional information or data was not 

discoverable. These interaction points were redesigned to be more visible. 

The information icon was exchanged for a light bulb icon to look more 

engaging and interactable. The lack of interactive elements in the tooltip 

suggesting a donation was solved by adding a button to donate. A setting 

was added to the Settings page where the participant can select a charity 

they would like to donate to if they want to act on such a prompt. 

 

An issue was also raised in regards to feedback on acting on prompts, primarily when 

the participant has acted on a cue that makes a difference concerning spending behavior 

online, such as removing objects from the basket: ”Yes! But here one would like a 

small… little… PLING! Or if the sound is on a WOHOOOOO!!!!” (P5). 

Another participant suggested showing how much was not spent: ”Maybe if it was a lot 

of items and it was rather pricey, like showing how much money you did not spend.” 

(P7) 



 61 (86) 
 

 

Another prompt that generated some feedback wishes or engagement wishes from 

participants was when they blocked themselves from buying anything for 10 minutes: 

”And I'd like some congratulations there.” (P1) 

P6 suggested an alternative activity, something that could also support taking care of 

one’s mind: ”One thing occurred to my mind that when there is this waiting time… 

maybe there could be something in there like would you like to play a jigsaw puzzle 

while waiting or something like that.” 

In general, the participants appreciated the supportive tone of the interventions and the 

can-do-attitude they conveyed. However, when they engage in more powerful activities, 

such as removing items from the basket or blocking themselves from buying, it is clear 

that they want a small extra visual or audible reinforcement. Based on this finding, the 

following suggestion was made: 

Design revision 5: Visual reinforcements were added to the user interface 

in the form of small fireworks and simple diverse actions that draw 

attention away from shopping, such as linking to a simple and free ”Find 

the differences” game. The reason for this addition was to reinforce 

actions that are decisively favorable in regards to changing spending 

behavior in an e-commerce context, such as removing objects from the 

basket or choosing to activate a prompt to block from buying for a certain 

amount of time. 

 

In several interventions where graphs were used to show progress, most participants 

reacted very positively to seeing that their notes about more significant purchases or 

unexpected purchases were visible. This rendered commentary regarding the difference 

between unavoidable spending and unnecessary spending:  ”Again, I think I'd like a line 

to be separated between things I couldn't help buying and things you know… these 

impulse buys. What were the kind of buys that are the behavior that we're trying to get 

around, yeah?” (P1) 



 62 (86) 
 

 

”This is stuff that you can’t really control and this is also what I find difficult with 

personal finance managers. ‘Look, you had a really big purchase here’ – well, I know 

that, but it was because I had to get new braces for my daughter.” (P2) 

”This gives me that very quick, sort of, by the way, you did have an unexpected expense 

here, and so don't be too harsh with yourself that this month was a bit bad.” (P3) 

This strongly suggests that it is essential to visualize the different categories of online 

spending. For example, if the participants buy a product they have saved up for, the 

amount of money they have spent might be very high that month, but the spending was 

done because of positive saving behavior. Not dividing the data into unavoidable and 

unnecessary spending can be directly discouraging if only a total amount of spending is 

displayed. Based on this finding, the following design revision was suggested: 

Design revision 6: Divide spending data into unavoidable and 

unnecessary spending and create a PPI that uses tracking unnecessary 

spending trends to aid participants in discovering patterns in their buying 

behavior. Then, reinforce the intervention that appears after a purchase 

with a simple text explaining the benefit of honestly categorizing a 

purchase. 

 

The sixth revision was to add interventions based on the gathered data of impulsive 

buying behavior rather than general buying behavior and interventions based on an 

increase in certain products, such as home improvement materials and equipment or 

fitness products. 

Finally, certain functionalities received more indecisive and ambiguous reactions. The 

onerous restriction on credit cards that was suggested was one example. This 

functionality allowed the participant to set an irreversible restriction until a user sets a 

specific date. This made the participants feel uneasy: ”I think that might actually result 

in me making poor choices, 'cause then I might use for example my American Express, 

which maybe has a much higher rate or something like that. So I think I like the concept 

of, you know, like a really firm hold on it, but making sure the way they come OK, 
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something unexpected has happened, you know Sort of like the emergency get out of jail 

kind of thing.” (P4) 

Another functionality that the participants felt unsure about was the ”Ask for help” 

option in the Monish overlay that would always open if clicking the persistent Monish 

button attached to the right margin on the screen. One participant liked the idea of a 

community: ”Fantastic to have that as a backup and to be involved in a community. 

And when you’re inside such a world, no matter what it is that you want to change, then 

you also want to help other people”. (P6) 

Others were more skeptical of …: ”I don’t know if I would ask for help. – ask people 

that I don’t know for help. I would possibly go to my wife and tell her that now I’m 

about to spend money and she would tell me ‘No you shouldn’t do that’.” (P2) 

”Then you really have to know that these are friends that understand what you're doing. 

I’m thinking you have added friends in this application? It’s a bit scary. If I can be 

anonymous it is better, I don’t want to out myself with ‘look at me I’m on a shopping 

spree again’. Ugh.” (P3) 

These comments made it clear that these functionalities in their current version are not 

beneficial enough to keep them in the designs. Before making any decisions on 

including a community or strict limitations in the service, these functionalities would 

require more extensive investigation to understand the user motivations and needs. This 

finding is rendered in the following revision: 

Design revision 7: Remove the ”Ask for help” functionality and the 

onerous restrictions on credit cards from the proposed concept. 

 

Based on the seven design revisions outlined above, the initial design concept was 

revisited and advanced by adopting the participants’ feedback on the browser extension 

prototype, see Figures 18–23. 
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Figure 18. The new settings page. It has been visually updated, made more 

discoverable, and has had a slider added to adjust the frequency of the interventions as 

well as an option to select a charity for donations and a place to white-list web pages 

that the participant uses for essential purchases. 
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Figure 19. The new dashboard. It has been visually updated, focuses more on users’ 

progress data, and has an option for customization. In addition, the challenges can be 

joined without comparing participants in challenges. Finally, the budgeting tool has 

been extended and given warnings. 
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Figure 20. Reminders to log in and interventions containing no bank data. The second 

intervention from the top right has not been altered but is included in this set as it fits in 

the context of a participant not logging in. This is an example of what interventions 

could look if prompts to log in are ignored. 

  



 67 (86) 
 

 

  

Figure 21. The information icons were replaced with light bulb icons and designed to 

look more intractable to improve the discoverability of instructions and valuable extra 

information. Making the interventions more engaging will also improve the 

effectiveness of the PPIs. The interventions above are examples of the changes made. 

 

Figure 22. Small elements of fun were added to the interventions to celebrate when the 

participants performed a significant action for changing spending behavior. For 

example, small fireworks add sparkle and a free ”Find all the differences”game can 

draw attention away from the webshop when the user blocks buying for 10 minutes. 
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Figure 23. The graphs used in the dashboard were redesigned to divide data on 

essential and non-essential spending as well as tracking the self-reported impulse 

buying data.  The same adjustments were made in the interventions administered in the 

webshop, such as in the above banner that in the prototype is displayed in the same 

space where webshops like to show products you might like based on your search 

history. 

 

4.2 Concept contextualization  
Overall, the concept was received well by the participants. The interventions made them 

stop and think, and they pointed out that the diversity of the interventions and the ways 

they were delivered made them less aggravating. In addition, they appreciated the idea 

of their retained agency as the concept utilized boosts rather than nudging (Grüne-

Yanoff & Hertwig, 2016), which was manifested by allowing the participants the 

opportunity to make their settings for the tool. The participants also appreciated the 

need for constant reminders to stay on track. 

They considered the concept more helpful than the tools by legacy banks or other 

FinTech that instead delivers information on financial outcomes after the fact. By 

visualizing savings, spending, and goals, the concept gave the participants insights into 

their spending behaviors and saving achievements while boosting them to remember 

their goals and decide to refrain from spending. 

All but one participant reported an interest in using a product like the proposed concept: 

”I like the stuff that was very clearly linking behaviors. You know linking this is this, 

this is a stimulus – this is the response. You know, this is the action of the reward. 

Making that really, really black and white like that. That worked for me. But I would 
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probably not use a service like this, because it's not a thing (writers note: online 

spending) I worry about.” (P1)  

Following the concept-driven design research process (Stolterman & Wiberg, 2010), the 

concept was compared to previous research and current concepts in the field. Starting 

with the study by (Asebedo et al., 2021), the Three Good Things intervention was 

delivered as a PPI online to the participants. The exercise consisted of the participants 

writing down three good events each day for seven days, what induced those good 

things, feelings about them when they happened, and feelings later upon recalling the 

event. A domain-specific augmentation was also tested in this study, targeting three 

good things related to the participants’ economy. However, their concept consisted of 

reflecting on good things after the fact. The fact that the intervention was administered 

with delay stands in contrast to the concept proposed in this study, where interventions 

are introduced while the participant is actively engaged in a context where they have 

identified a harmful spending behavior they want to change. 

Another study looked at how a technology-based tool could be designed to aid the 

education of Swedish middle school pupils in personal finance to increase financial 

knowledge and curb poor financial choices in the future (Hernwall & Soderberg, 2020). 

This concept looks at prevention before the fact in contrast to the concept in this study 

that focuses on interrupting possibly harmful financial behavior in real-time.  

(Huebner et al., 2020) could show a positive effect in increasing a credit card holder's 

attention to transactions through a mobile application that monitors the card use. Other 

similar research utilized nudging in push notifications that also helped adjust 

consumers’ financial behavior (Benartzi, 2017). However, those solutions concentrated 

on paying attention to transactions after the fact rather than aiding the participants to 

change their behavior before the fact. The concept in this study supports the participants 

in actively altering their external environment for better outcomes. The boosts are 

motivational interventions designed to change the mindset of the participants (Grüne-

Yanoff & Hertwig, 2016), while nudging is an intervention the participant would have 

imposed on them and they would have to opt out.  
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When it comes to other existing chrome extensions, Icebox by (finder.com, 2017) 

allows the participants to change the “Add to basket” buttons to “Put on ice” buttons, 

which automatically puts the item into the participants’ cooler box where it has to sit 

until the cooling period set by the participant is over. Icebox also keeps track of how 

much money it has saved. This extension is the most closely related to the suggested 

concept in this study. However, Icebox focuses on one core functionality that blocks the 

participants from buying for the duration of the cooling-off period. It also boosts the 

participants by showing how much money they have saved from not buying items in the 

Icebox.  

The concept presented in this study provides a broader selection of tools to target a 

behavior change. It also connects to the participants’ bank and financial services. 

Specifically, it provides packaged PPIs that have been shown to be more effective than 

only engaging in one positive activity. The concept also compiles the participants' 

financial data, gathering it in one place. The gathering of data is a need also identified 

by the European Union in PSD2 as it would aid individuals in getting an overview of 

their factual financial situation. The possibility to add more than one financial services 

provider was a highly appreciated feature in the suggested concept. For example, 

several participants indicated that they had little control over subscription-based 

services, such as streaming services, and cloud storage as payments could be scattered 

across different cards or other billing options. 

The uniqueness of the proposed concept is the use of packaged PPIs to intervene in 

situations where harmful financial behavior could occur. It also divides the data on 

purchases into essential and non-essential, enabling the participant to track and discover 

spending patterns. Furthermore, it utilizes the participants' financial data to give them an 

overview of their financial situation and draw from their financial saving goals to curb 

unnecessary spending. 
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5 Discussion 
This study aimed to conceptualize a browser extension to help consumers who wish to 

improve their spending behavior in e-commerce contexts. The concept-driven design 

research method (Stolterman & Wiberg, 2010) was used to generate a concept, design, 

and evaluate a prototype using positive activities in packaged PPI interventions 

delivered in e-commerce contexts. Previous research in this field has shown that PPIs 

show promise in aiding individuals to improve happiness and financial satisfaction 

(Asebedo et al., 2021). However, the financial domain-specific reinforcement in the 

mentioned study did not reinforce the results. Asebedo et al. (2021) suggested that the 

reason might be that the PPI would be more effective when a particular behavior change 

with a corresponding emotional result, such as financial stress, is targeted. 

The result of this study indicates support for the suggested concept by all participants 

but one who could not see how this would help them improve their online spending. 

The participant who disagreed with the others wanted to change their spending behavior 

but did not consider the online context the main problem. The findings show that boosts 

through packaged PPIs, which was one of the ideas that guided the design of the 

concept, do indeed require cooperation from the participant. Because of the afore-

mentioned, the offer of improving the participants’ competence to make better decisions 

might be refused (Grüne-Yanoff & Hertwig, 2016). These results align with (Sin & 

Lyubomirsky, 2009) seminal research, which showed that self-selected individuals 

benefit more from the PPIs. These individuals are more motivated and thus benefit more 

from the interventions (Sin & Lyubomirsky, 2009). 

The Multi-Stage Framework for sustained well-being through technology was another 

theory guiding the design work in this study. In this framework, a designer focuses on 

the second and third pillars of the framework, labeled ”Drivers of Behavior” and 

”Positive Activities” (Wiese et al., 2020). The central part of the ”Drivers of behavior” 

is motivation, which the reaction of the disagreeing participant shows. Without 

motivation, there would be no adaptation of the technology. The Positive Activities, the 

second pillar, proved to be helpful for providing an actionable base for design 

practice. In 2017, (Pohlmeyer, 2017) suggested that positive activities can be 

selected for specific contexts and user groups, which became evident in the two 
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workshops that were carried out in the Concept generation phase of the concept-

driven design research process (Stolterman & Wiberg, 2010). 

The participants in the two workshops selected very similar sets of positive 

activities that they could imagine helping them reduce damaging financial 

behavior in e-commerce contexts. However, this does require the designer to 

closely take note of the reasoning of the participants, as completely different 

activities could be motivating in the same way for different individuals or groups, 

such as the activities of ”Contributing to the greater good” and ”Express 

gratitude” in this study (see Table 2.)  

PPIs based on positive activities can be self-administered, especially for non-clinical 

purposes, delivered over the internet, and tailored for individuals to maximize their 

efficacy (Ng, 2015). However, they do provide challenges for the designer to craft them 

into a service. For example, one challenge in this study was how to achieve the 

recommended ease of use that makes them engaging by adding incentives or challenges 

to lower the engagement threshold (Pohlmeyer, 2017). The challenge in this particular 

case is that the PPIs delivered through technology need to tackle the interruption of a 

harmful money management behavior while it happens (Ksendzova et al., 2017).  

In a digital service solely designed to focus on a positive activity such as a meditation 

application, the participant is not interrupted in the middle of harmful behavior. Instead, 

the designer designs for engagement and adds incentives and challenges for the 

participant to engage in when making the active choice to open the application. Indeed, 

this could happen after a prompt notification. However, the situation of interrupting the 

participant in the context where the harmful behavior occurs poses a different type of 

challenge in tailoring meaningful interventions with a low engagement threshold. 

(Klapperich et al., 2018) suggested finding practices that are done delightfully by using 

the PPC (Positive Practices Canvas) that they created. However, these practices can be 

highly subjective in contrast to the positive activities that have had an established broad 

effect on subjective well-being (Parks & Biswas-Diener, 2013; Sin & Lyubomirsky, 

2009). Nevertheless, perhaps the PPC, which factors in meaning (ideas, aspirations, and 
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intrinsic goals), competencies (know-how, technique, and skills), and material (tools, 

artifacts, physical context, and infrastructures), could be utilized in mapping how 

positive activities could be specifically tailored to a context where particularly harmful 

money management behavior occurs. 

(Wiese et al., 2020) propose that the designer should test early prototypes and check 

whether the technology efficiently teaches skills, helps the user plan the activity, and 

gives suitable feedback. To some degree, this is true, but again, when focusing on 

interrupting a harmful behavior in a specific context, an early clickable prototype made 

in Figma still suffered from the blind spot of the present-future gap (Salovaara et al., 

2017). In other words, the prototype exists within the circumstances created by the 

study, but its actual future is hypothetical as its existence in the real world is partially 

unknown. This means that the evaluation also becomes hypothetical, as the tested 

functionalities have only been validated by the assumption the participants have made 

about their reactions to the suggested technology.  

In this thesis, the collected data is based on seven participants. The recruited 

participants are also close in age; all but one are European. For this reason, the results 

are indicative only of western cultures as there is, for instance, no representation from 

other cultures among the participants. The participants were deliberately selected to 

represent more than one country to increase the reliability of the results. However, this 

also means that the participants may have cultural differences regarding personal 

finances. Furthermore, as they were recruited to the study through social media, they 

were all connected to the researcher, which may have implications for the reliability of 

the study (Denscombe & Larson, 2018). The limitations of the prototype made it 

necessary to guide the participants through it, which could have affected the experience 

of encountering the interventions.  

Several participants mentioned that personal finances are a topic that is difficult to 

discuss as it is a highly private matter and that it is considered rude to talk about 

personal finances. Therefore, the recruitment of participants would have benefitted from 

having been done over an extended period. It could have increased the reliability of the 

results if the participants were unknown to the researcher. 
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The questions prepared for the semi-structured interview paired with the evaluative 

research of the prototype supported the conversation and generated appropriate 

empirical data to answer the research question. However, the above-mentioned present-

future gap was evident (Salovaara et al., 2017). The gap was especially notable when 

discussing the participants’ attitude towards the possible use of a browser extension like 

the suggested concept in the future. Even when attempting to bridge this gap by 

ensuring that the prototype was presented in credible and probable conditions and the 

features staged could exist in the future, the evaluation is made based on a hypothetical 

browser extension. Concerning the validity of this study, the collected data is only based 

on what the participants said they would do rather than what they would have done in 

an observable factual situation (Denscombe & Larson, 2018). 

The implications of the existence of the proposed concept for the individual that 

struggles with credit discipline could be positive and beneficial, but only in practical 

contexts. Bigger issues related to shopping addiction or impulse buying behavior would 

require professional interventions. Looking at it from the point of view of e-commerce 

and credit service companies, a browser extension like the one presented in this study 

could be met with heavy resistance. Like with ad-blocking extensions, countermeasures 

would likely be put in place, asking users to disable the extension or possibly even 

blocking them from entering the webshop. The extension is also challenging to use on 

handheld devices like mobile phones. It could be a significant disadvantage as 

purchases through applications on mobile phones are quickly becoming popular. 

As online shopping moves to mobile phones, this, of course, also means that it becomes 

increasingly more challenging for individuals who suffer from a lack of credit discipline 

and who have had a negative effect on their financial well-being (Chavali & Ahmed, 

2021) to utilize technological interventions for supporting behavioral change. 

Suppose the proposed browser extension was to be adopted to a greater degree. In that 

case, the overall implications of a decline in consumption could be a decline in jobs 

available within e-commerce. However, on the other hand, a decline in consumption 

would also be beneficial from an environmental and sustainable point of view. 
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The results of this research could provide a basis for further studies in how technologies 

can be designed to support voluntary behavioral change and how digital services can 

deliver PPIs online. Future studies could bridge the present-future gap by implementing 

a tool that could be evaluated in an existing e-commerce context. There is a gap in 

research in the intersection of digital design, economic psychology, and personal 

finances. As there are strong associations between overspending and financial 

satisfaction, and a lack of credit discipline harms financial well-being, this domain 

could provide additional opportunities for research on designing for sustainable well-

being. 

6 Conclusions 
This study theoretically underpins, proposes, and evaluates a design concept of a 

browser extension that could serve as a voluntary tool to support individuals in making 

informed financial decisions in online e-commerce settings. The concept presents a 

potential digital technology that utilizes packaged PPIs designed to trigger, inspire, and 

motivate participants to engage in positive activities. The motivating factors of 

participants are likely crucial. It is also evident that the displayed data needs to be 

relevant to an individual and support an understanding of behavior while separating 

essential and non-essential purchases, as unavoidable expenses can be significant yet 

not be part of the harmful behavior. 

From a theoretical point of view, the concept provides an understanding of how 

packaged PPIs delivered through technology can be self-administered and tailored to 

individuals in a domain-specific reinforcement that targets a particular behavior change. 

Positive design and the Multi-Stage Framework for sustained well-being through 

technology (Wiese et al., 2020) can provide designers with actionable practice through 

the design process. However, when utilizing it to design for an intervention of harmful 

behaviors, such as a lack of credit discipline, the designer cannot rely on designing for 

sustained well-being alone but also needs a greater understanding of behavioral 

sciences. Finally, PPIs delivered through a browser extension designed to intervene in 

harmful money management behaviors show promise in potentially impacting a change 

in financial behavior in e-commerce contexts, specifically for self-selected and 

motivated individuals. 
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Appendix I - Questions for semi-structured 
interview 
Demographic questions 

● Age 

● Gender identification 

● Nationality 

Questions to settings 

● What do you think about the service settings? 

○ Would you like to remove anything? 

○ Would you like to add anything? 

● What do you think about the bank data? 

○ How well do you know what subscriptions/recurring payments you have? 

○ Would you use the option to section your savings to different items? 

○ How do you feel about adding inspirational photos to keep you on track? 

Questions to dashboard 

● How do you feel about the achievements? 

○ Would you join any challenges? Do you want to challenge yourself or 

measure against others? 

○ Does it motivate you to see how you’re doing in comparison to others? 

Why? 

○ How would you like to set up a budget? 

○ What do you think about the graph? What other graphs could there be? 

○ Time limits on cards would you use them – would you want to see them 

here or only in settings? 

Questions while experiencing interventions 

● What do you feel about this intervention? 

● What does this make you think? 

● What would motivate you more than this? (If negative) 

Questions after prototype is used 
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● How would you describe the experience using this tool as a way to think about 

spending in an e-commerce setting? 

● Was there any particular intervention that felt especially effective for you? 

● Was there something that felt like it wouldn’t work on you? 

○ How would you like the tool to work instead? 

● How would you feel about using a service like this more permanently? 

● How did it feel that the same interventions came up? 

 




