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Through a systematic and critical review of the literature, we assembled a list of 
behavioural biases identified in the housing market and a taxonomy of behavioural 
interventions tested extensively in the last two decades. Based on these findings, we developed 
an analytical framework for behavioural interventions for housing decisions. We suggest that 
behavioural interventions have the most significant potential in areas where market incentives 
and government regulations are ineffective. The application of behavioural interventions in the 
housing market should focus on encouraging and supporting decision-makers to narrow the 
intention-action gap.  
 
Keywords: Heuristics, Behavioural Insights, Housing Decisions, Behavioural Biases, 
Behavioural Interventions 
 
JEL Classifications: D91, G41, R31, R38 
 

1. Introduction 
 
Standard Economic Theories (SET) assume that individuals act in their rational self-

interest and respond to market incentives accordingly. In reality, however, market incentives 
alone may not lead to an efficient allocation of resources, particularly when public goods are 
involved. When 'carrots' (i.e., market incentives) fail to yield the intended outcomes, it becomes 
necessary for governments to introduce taxes, mandates, and subsidies to correct inefficiencies 
and enhance overall social welfare. We label these government interventions as 'sticks' because 
they typically take the form of regulations and laws. However, in a broader sense, we also 
include direct investment by the government to provide public goods or establish new norms. 
For instance, 'carrots' may not adequately encourage green commuting or discourage car 
ownership. The government can intervene by constructing dedicated bicycle lanes in congested 
cities, a form of 'stick' intended to reduce car use and reduce carbon emissions. When 
implemented correctly, these 'sticks' are often the most effective ways to achieve socially 
desirable outcomes. 
 

Nonetheless, government interventions can also lead to unintended consequences or 
inefficiencies, known as government failures. In some cases, 'sticks' are not even appropriate, 
such as blood and organ donations. Recently, government agencies worldwide began to explore 
the potential of behavioural interventions2 in areas prone to both market and government 
failures. Behavioural interventions encourage and empower people to make better choices for 
themselves and society by applying behavioural insights in the public policy domain. 
Behavioral interventions leverage social and psychological factors to influence people's 
decisions without significantly altering economic incentives or imposing constraints on choices. 
Operating between the carrots and the sticks, behavioural interventions tend to allocate 
resources more efficiently and enhance social well-being in a cost-effective manner. 

 
2 The term ‘behavioural interventions’ differs from the traditional definition of behavioural interventions, which are tools 
devised primarily for health issues such as depression and eating disorders (Kendall and Hollon, 1979; Reimers, Wacker and 
Koeppl, 1987).  
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Although behavioural interventions have been widely adopted in the public policy 

domain, with many countries establishing their behavioural insight units, their application in 
the housing market remains in its early stages. Through a systematic and critical review of the 
literature, we identified 67 publications on behavioural biases in the housing market. These 
studies cover a wide range of behavioural biases, yet only six are applications of behavioural 
interventions in housing markets. This result demonstrates that, over the last two decades, 
researchers have gained a good understanding of various behavioural biases in housing markets. 
Yet, the application of behavioural interventions in this area remains under-researched. There 
is much to learn about where and how behavioural interventions should be employed. To bridge 
this gap in the literature, we have developed an analytical framework for the application of 
behavioural interventions in the housing market. 

 
This paper begins with a systematic and critical review of existing studies on 

behavioural biases in the housing market since the beginning of the millennium. This section 
aims to identify gaps in the literature and areas with the most significant potential for social 
and economic impacts from a public policy perspective. The second part of the paper surveys 
the latest developments in behavioural intervention research, focusing on new data and 
research methods developed between 1990 and 2022. Given the large body of evidence 
accumulated over the last decades, we summarised and analysed key literature review papers 
in related areas (e.g., environmental policy and finance). Three research focuses were identified: 
the emphasis on field evidence, the prevalence of randomised controlled trials, and the 
expansion of behavioural toolkits. 
 

Building upon the findings in the previous two sections, the final part of the paper 
develops an analytical framework for researchers and policymakers to identify areas where 
behavioural interventions can be implemented and which behavioural tools should be 
employed. We also create a taxonomy of behavioural intervention tools for researchers and 
policymakers in the housing market. We propose that behavioural interventions are most 
relevant and cost-effective when neither government regulations nor market incentives 
function as intended. In other words, behavioural interventions are tools situated between 
carrots and sticks. When it comes to the choice of specific behavioural tools, the focus should 
be on narrowing the intention-action gap, i.e., encouraging individuals to act upon their good 
intentions by overcoming behavioural biases such as inattention, loss aversion, or hyperbolic 
discounting.  
 

2. Behavioural housing studies 
In this section, we summarised behavioural studies in three research streams closely 

related to housing decisions: housing finance, house price determination, and housing tenure 
decisions. We adopted a snowballing method to survey the literature of behavioural housing 
studies. We started with a list of behavioural biases that have been studied extensively in 
economics (DellaVigna, 2009), marketing (Dowling et al., 2020), and residential energy 
conservation (Andor & Fels, 2018; Frederiks et al., 2015). The list was shortened by 
eliminating topics not closely relevant to housing decisions or policies.  
 

After the initial screening, 19 behavioural biases were identified, as seen in Table A1 
in the Appendix. The papers that first identified these behavioural anomalies and their total 
citation counts from the Web of Science (WoS) and SCOPUS databases are also provided in 
Table A1. We use citation counts to gauge the impacts of each behavioural bias. Although 
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statistics from these two data sources do not include publications on other platforms (e.g., 
Google Scholar), the numbers can provide a good measurement of the relative importance of 
each bias in social science research. The omission of other data sources certainly 
underestimates the citation counts. However, it is reasonable to believe that this primarily 
affects the absolute citation counts, not the relative positions among these papers. This analysis 
focuses on determining which behavioural biases attracted more scholarly attention than others. 
Hence, the comparison is made among these papers and is unlikely to be significantly affected 
by the general underestimation of citation counts across all articles.  
 

As shown in Table A1, anchoring (Tversky and Kahneman 1974), reference 
dependence & loss aversion (Kahneman & Tversky, 1979) and framing (Tversky & Kahneman, 
1981) are the three most cited topics based on the WoS citation counts. Each paper attracted 
over 8,000 citations since the findings were published. However, some of these publications 
are from research areas not closely related to housing studies and hence should be omitted from 
the review. Several exclusion criteria were applied to select papers relevant to this study. 
 

Specifically, we excluded papers that cited behaviour biases as one of the possible 
explanations of the results without directly testing the causal link, studies of decisions by 
financial institutions, such as mortgage loan lenders, or behaviours of individuals who are not 
directly affected by housing and planning policies, such as housing start forecasters in financial 
or academic institutions, lab experiments using college students, simulations or theoretical 
studies without empirical evidence, literature reviews, and surveys with very small sample 
sizes (e.g., less than 50). The resultant number of publications in housing studies is given in 
the last column in Table A1. At the time of writing, anchoring, reference dependence and loss 
aversion, disposition effect, framing, and endowment effect are the most commonly identified 
behavioural biases in housing studies. The empirical findings on these behavioural biases are 
summarised in Tables A2 through A6 in the Appendix regarding sampling period, study area, 
sample size, and the effect of behavioural biases.  
 
2.1 Anchoring  
 

Anchoring occurs when estimations are influenced by different starting points and 
biased toward the initial value, i.e., the anchor (Tversky and Kahneman 1974). The anchoring 
effect is not uncommon in the housing market, largely due to the complex nature of both the 
products/services and the decision-making process. Collecting housing information is costly 
and time-consuming; processing information can be overwhelming and frustrating. Facing 
these challenges, decision-makers tend to use heuristics to reach a satisfactory solution, which 
is often suboptimal according to SETs. For example, the price or rent of a relevant property 
(e.g., a similar property on the market or a past transaction of the same property) is a natural 
candidate for the starting point of the price determination process. Unfortunately, such starting 
points often have a strong psychological effect on the decision-makers, who regularly fail to 
make sufficient adjustments from this starting point to reach the fair market sales/rental price 
of the property. When this happens, the starting point becomes an anchor point that biases the 
estimation.  
 

The 15 papers that studied the anchoring effect are summarised in Table A2. It is worth 
noting that anchor points do not have to be directly relevant to the decision. For example, in an 
analysis of the 1875 cadastral survey in Istanbul, Unveren and Baycar (2019) found that 
property valuations were positively correlated with door numbers. Using more than 11 million 
single-family house transactions from the US, Pope et al. (2015) found a disproportionally 
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large number of final negotiated house prices at round numbers, especially those divisible by 
$50,000. These studies of historical and recent records also suggest that the anchoring effect 
has been affecting housing decisions for as long as the market has existed. The effect has a 
psychological root that is fundamental to human nature.   

 
Of course, most of the anchor points identified in the housing study literature are 

directly relevant information, such as house prices at previous residence (Siebert & Seiler, 2022; 
Zhou et al., 2015), previous rental prices (Arbel et al., 2014), asking prices in other active 
listings (Thanos et al., 2016), initial asking price (Bucchianeri & Minson, 2013), listing price 
(Ratnadiwakara & Yerramilli, 2022),  regional land prices (C. C. Chang et al., 2016), initial 
bid price in an English auction (Sonstebo et al., 2021), the highest past transaction price (Shie, 
2019), house price changes in the last 12 months (Hjalmarsson & Osterholm, 2021), and even 
current and past exchange rates between the old and new currency (Ben-Shahar & Golan, 2017), 
and mass valuation data (Levy et al., 2016). The long list of anchor points identified across 
many places in the world suggests that identifying anchor points and investigating their effect 
on house prices is an empirical issue. More empirical evidence should be collected and 
published from different parts of the world to keep our understanding of the anchoring effect 
up to date.  
 
2.2 Reference point dependence and loss aversion3 
 

According to prospect theory (Kahneman and Tversky 1979), outcomes are perceived 
as gains and losses rather than as final states of wealth or welfare. Gains and losses are defined 
relative to some neutral reference points. It is necessary to discuss reference point dependence 
and loss aversion together. These are the two pillars of the prospect theory that cannot be 
interpreted separately. Discussions of loss aversion must start with the reliable identification 
of the reference point; otherwise, the validity of the loss and gain domains cannot be 
convincingly established.    
 

Twenty-five papers fall in this category, as summarised in Table A3 in the Appendix. 
Most of these studies explicitly used prospect theory as the theoretical framework to investigate 
the determination of house prices. Consequently, the reference points identified among these 
studies are predominantly initial purchase prices or historical prices (see, for example, Bao & 
Saunders, 2023; Bracke & Tenreyro, 2021), which are mainly in line with the findings in 
anchoring studies when house price determination is involved.  
 

While the investigation of reference dependence is often narrowly focused on house 
price determination, studies of loss aversion cover more aspects of the housing market. For 
example, loss aversion can cause a more significant decline in housing satisfaction in response 
to housing wealth changes among worse-off households (Bao & Meng, 2023), lead developers 
to postpone the land development process after prior losses in the land acquisition stage (Yang 
& Wu, 2019), and reduce the probability of moving for homeowners who experienced nominal 
losses of their home values (Engelhardt, 2003). The size of loss aversion is in line with 
behavioural studies in other areas (see the summary in Bao & Meng, 2017). Specifically, the 

 
3 There have been confusions between reference points and anchor points where the two terms are often used interchangeably. 
Both reference points and anchor points affect decisions in ways that are not predicted by SETs. However, reference points 
further divide the decision domain into the gain and loss subdomains, while anchor points do not have such a role. Therefore, 
studies that recognise, either explicitly or implicitly, the role of reference points as the divide of gain and loss domains are 
included in this section. Those that do not make such recognition are included in the review of anchoring in the previous 
section. 
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response to changes in housing consumption in the loss domain is about twice that in the gain 
domain, or the loss aversion parameter in prospect theory's value function is around two. Given 
the size of the effect, loss aversion should be considered an integral part of housing decisions. 
Further studies are needed to understand the social and economic costs of loss aversion in the 
housing market.  
 
2.3 Disposition effect 
 

The disposition effect is defined as investors’ tendency to ‘sell winners too early and 
ride losers too long’ (Shefrin and Statman 1985). Evidence of disposition effect in the financial 
market is abundant (see, for example, T. Y. Chang et al., 2016; Magnani, 2015). Researchers 
also detected disposition effects in the housing market. A total of ten publications are identified 
under this topic, as given in Table A4 in the Appendix.                 
 

The disposition effect is caused by loss aversion. Since individuals’ response to losses 
is much stronger than that in the gain domain, people are less likely to sell their houses or move 
to another location when in the loss domain (for example, when the market price is below the 
initial purchase price or during market downturns). Consequently, the disposition effect often 
manifests itself in the form of low transaction volume during housing market downturns or 
facing nominal house value losses. For example, apartment presales units were held 8.9% 
longer when the market price was below the outstanding payment at settlement in Hong Kong 
(Gan et al., 2022); using a comprehensive dataset from the Netherland, Steegmans and Hassink 
(2018) found that a 1% increase in prospective house value loss reduces the probability of 
selling by 21.2%. Although the number of studies on this topic is small, all findings are based 
on observational data, and most studies had a large sample size. These studies also covered a 
wide range of geographic regions. Hence, the evidence of the disposition effect in the housing 
market is solid.  
 
2.4 Framing 
 

The framing effect refers to the phenomenon that alternative representations of the same 
information can lead to substantially different decisions. The frame that a decision-maker 
adopts is controlled partly by the formulation of the problem and partly by the norms, habits, 
and personal characteristics of the decision-maker (Tversky and Kahneman 1981). 
Consequently, framing can take many forms by selecting and emphasizing a specific aspect of 
reality that reinforces the researcher's preferred way of presenting a problem or situation, such 
as positive or negative wording, loss or gain domain, and nominal or real money term. We 
identified eight publications on this topic, as listed in Table A5 in the Appendix. 
 

The applications of the framing effect in housing studies have two distinctive features. 
First, these studies focus more on housing policy and public engagement in urban development 
issues. For example, Li et al. (2019) found that subtractive framing (i.e., presenting the 
complete product portfolio and allowing consumers to remove unwanted items to reduce the 
price) leads to a higher willingness to pay for green housing than additive framing;  Doberstein 
et al. (2016) showed that messages regarding the public benefits of increased density reduced 
NIMBYism by four times the control message.  
 

The second feature is the prevalence of field experiments: six out of the eight papers 
used field experiments to collect empirical evidence. This is because framing has been used as 
a behavioural intervention to support public policymaking and administration. Put simply, 
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these are 'policy framing' studies, through which the possibility and boundaries of behavioural 
interventions are explored (Schnepf et al., 2021). Hence, field experiments are adopted to 
generate empirical evidence on the effectiveness of alternative framing strategies. These early 
studies suggest that framing is one of the promising behavioural intervention tools in housing 
policy studies.  
 
2.5 Endowment effect 
 

The endowment effect manifests itself when the minimum willingness to accept (WTA) 
for a good greatly exceeds the maximum willingness to pay (WTP) for the same entitlement 
(Kahneman, Knetsch, and Thaler 1990). Hence, the gap between WTA and WTP is routinely 
used to measure the endowment effect. The endowment effect has attracted much scholarly 
attention in the housing market because it is closely related to the notion of 'place attachment', 
that is, people's unwillingness to move out of their current residence. There seems to be an 
emotional attachment to one’s houses such that sellers or movers need to be compensated in 
exceed of fair market prices to give up their houses.  
 

Seven endowment effect studies were identified from the literature review (see Table 
A6 in the Appendix). Similar to the research on framing, this is another promising area for 
behavioural interventions in housing markets. Empirical evidence shows that the endowment 
effect played an important role in decisions to move (Clark & Lisowski, 2017) and 
homeowners' estimation of their home values (Camoes & Vale, 2018; Liang & Gao, 2021). It 
also affects subject well-being of relocated residents in urban regeneration projects (Yan & 
Bao, 2018) and rural land reforms (Liu et al., 2021). Thus, a good understanding of the 
endowment effect is helpful for local governments to design and implement urban development 
policies. The use of field experiments is not as common as in framing effect studies, mainly 
due to the difficulties of designing and implementing experiments in the field. This is an area 
of both great opportunities and challenges.  
 
2.6 Summary of the literature review 

 
The review of behavioural housing studies yielded several promising observations. 

First, the number of studies has increased, particularly in the last five years. Specifically, nearly 
50% of the 65 included papers were published during the previous five years (see Figure 1). 
Academic interest in behavioural housing studies has been growing steadily in recent years. 
These behavioural studies also covered a wide range of geographic regions. As shown in Figure 
1, the USA, China, and the UK top the chart regarding the total number of behavioural housing 
publications. The consistent evidence of behavioural biases in housing markets across the 
world is an indication of the importance of behavioural housing studies. The effect of these 
cognitive biases can be cross-validated, and lessons learned to counter these biases can be 
shared broadly.  

 
We also observed a limited number of studies on behavioural interventions. Only six 

studies (i.e., less than 10% of the 65 papers reviewed) broadly fit into this category. These six 
papers conducted field experiments to test the effectiveness of various framing strategies 
(Doberstein et al., 2016; Klement et al., 2022; Li et al., 2019; Schnepf et al., 2021; Seiler et al., 
2012) or to explore methods to alleviate endowment effect and disposition effect (Gong et al., 
2019). All studies identified an important area in public policy or subjective well-being in the 
housing market and adopted appropriate methods to conduct the empirical investigation 
following the best practice in behavioural research. 
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On the technical front, most of these studies employed large observational datasets 

collected through multiple venues, such as questionnaire surveys, household panel data surveys, 
and field experiments. According to Figure 3, more than one-third of the 67 papers (i.e., 30 
publications) have a sample size of over 10,000. There are five studies with more than one 
million observations in their empirical investigation (Anenberg, 2011; Bracke & Tenreyro, 
2021; Meng, 2023; Steegmans & Hassink, 2018; Zhou et al., 2021). The data collection 
methods are shown in Figure 2. Transaction data dominated studies of house price 
determination, such as reference point dependence, loss aversion and anchoring; while field 
experiment is the primary data collection method for policy-oriented studies, such as 
endowment effect and framing. It is encouraging to see that researchers have been drawing 
field evidence from multiple data sources and that the data is of good quality.  
 

In summary, while a large number of behavioural biases studies have laid a solid 
foundation for behavioural research in the housing market, behavioural intervention studies 
remain an under-researched area. Existing findings about behavioural interventions in the 
housing market, albeit limited in number, point to future research directions for behavioural 
housing studies. 
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Figure 1: Distribution of studies by publication year, behavioural biases, and country 

 
Note: Number of papers in brackets. The small number of publications in the year 2023 is a result of the sampling period of this study, that is, from January 2001 to April 
2023.  
 

Electronic copy available at: https://ssrn.com/abstract=4325333



10 
 

Figure 2: Distribution of studies by sample size, data type, and behavioural biases 

 
3. Recent developments in behavioural research 
 

The development of behavioural research in the last three decades is impressive in 
depth and scope. For example, the prospect theory paper by (Kahneman & Tversky, 1979) 
received more than 22,000 citations between 1980 and 2022, making it the most cited article 
in the publication history of Econometrica. Over 200 behavioural insights units were 
established to facilitate public policy making. Three main research themes were identified and 
summarised in this section through a review of the vast literature of behavioural studies 
between 1990 and 2022.  
 
3.1 The emphasis of field evidence 
 

Early studies in behavioural economics relied on lab experiments. The control 
environment of these lab experiments is an effective way to ensure internal validity. However, 
the external validity of the findings is often problematic when complex goods/services are 
involved. How much of the endowment effect identified by trading coffee mugs among college 
students can be applied to housing transactions among homebuyers/sellers? This question can 
only be answered with field evidence, as replicating the housing transaction process in college 
classrooms is unrealistic. Behavioural economists are aware of the limitations of early studies. 
The comprehensive literature review by DellaVigna (2009) summarised important field studies 
in behavioural economics and showed the potential and opportunities of such research focus; 
Barberis (2013)'s review of the application of prospect theory, one of the most important 
models in behavioural economics, demonstrated how researchers have been pushing the 
research frontier in this direction. Field evidence has become mainstream in behavioural 
studies because the results are more likely to be generalised to real-life settings (i.e., better 
ecological validity).  
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However, isolating the net effect of behavioural biases using field data is challenging. 

It is difficult to measure behavioural factors empirically. Moreover, the decision-making 
process involves many other determinants. Behavioural researchers endeavoured to obtain 
records of the vast number of individual activities, personal traits measurements, and 
characteristics of the decision environment. For example, millions of activity records were used 
to investigate reference point dependence among chess players (Anderson & Green, 2018), 
mental accounting among individual investors in the financial market (Frydman et al., 2018), 
sentiment and herding among consumers (Kim et al., 2022), risk preference among car and 
home insurance policyholders (Barseghyan et al., 2013), and overconfidence and self-control 
problems among gym-goers (DellaVigna & Malmendier, 2006). A large number of control 
variables is typical in these studies to rule out alternative explanations and confounding effects. 
For example, Pope and Schweitzer (2011) included more than 300,000 fixed effects in their 
study of loss aversion among golf players.  
 

Nevertheless, such comprehensive datasets are often a luxury to have. Besides, isolating 
the net effect of behavioural bias is never straightforward. To obtain better control over data 
quality and availability, researchers moved experiments from university classrooms to the field. 
For example, John List conducted field experiments with sport memorabilia and Disney 
collector pins to investigate the endowment effect (List, 2003, 2004, 2011). Through a series 
of field experiments between 1998 and 2008, List identified the endowment effect in the 
collectible market and demonstrated that market experience could effectively eliminate this 
behavioural anomaly. These field studies greatly enhanced our understanding of how 
endowment affect decisions in real-life environments. Similarly, field experiments of nudge-
based saving schemes provide concrete empirical evidence about how behavioural 
interventions can encourage retirement saving (Thaler & Benartzi, 2004) and investment in 
their homes (Brune et al., 2021). Behavioural economics can be scaled up to significantly 
impact important decisions such as retirement savings (Benartzi & Thaler, 2013). The field 
evidence is particularly relevant and useful for policymakers.  
 
3.2 The prevalence of randomised controlled trials 
 

In the pursuit of valid evidence through field experiments, one empirical approach has 
been gaining attention from both researchers and policymakers, that is, randomised controlled 
trials (RCT). RCT is the gold standard for establishing the cause-effect relationships between 
an intervention and outcome. By randomly assigning participants into control and treatment 
groups, both observed and unobserved characteristics of the participants are balanced between 
the two groups. Hence, the difference between the control and treatment groups, if any, can be 
attributed to the effect of the intervention. Originally designed for clinical research, in recent 
years RCT has seen wide applications in social science studies, and particularly in behavioural 
environmental studies.  
 

By controlling for factors that could affect the effectiveness of an intervention, RCT 
results are more reliable estimates of the true effect of behavioural interventions. As 
demonstrated in a review of 128 estimates from 52 published RCTs on the effect of behavioural 
interventions for residential electricity conservation, the average treatment effect was 
significantly overestimated in experiments without good controls or randomisation (Buckley, 
2020Table 4, p8). Most of the studies included in Khanna et al. (2021)’s meta-analysis on the 
role of behavioural change in reducing energy consumption and CO2 emissions in residential 
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buildings are RCTs, of which the results are used as the most reliable effect size estimates 
(Khanna et al., 2021Table 2, p927). 
 

In the last ten years, RCT has been widely adopted by behavioural researchers in field 
experiments. For example, in a review of 83 published RCTs between 1976 and 2017, Nisa et 
al. (2019) summarised the effect of five behavioural interventions (i.e., information provision, 
social comparison, engagement, appeals, and nudges) on five climate change mitigation 
behaviours (i.e., energy conservation, car use, water conservation, food waste treatment, meat 
consumption, and recycling). The review covered 3,092,678 observations and 144 estimated 
behavioural intervention effects. RCT is also considered as the standard research method by 
Nudge Units around the world, where nudge-based behavioural interventions are tested among 
real decision-makers in the public policy domain (DellaVigna & Linos, 2022). 
 
3.3 The expansion of behavioural intervention toolkits 
 

Early behavioural studies focused on identifying behavioural anomalies (see, for 
example, Calzadilla et al., 2021; DellaVigna, 2009; Dowling et al., 2020; Frydman & Camerer, 
2016). In the last decade, efforts have been made to develop and test behavioural interventions 
in decision-making. As a result, the 'behavioural intervention toolkits' have been expanded 
significantly in recent years.  

 
One tool that has gained the broadest applications in the last two decades is nudge 

(Thaler & Sunstein, 2008). By leveraging behavioural heuristics in the design of choice 
architecture, nudges induce desirable actions without interfering with free will. For example, 
automatic enrolment, a popular type of nudge, can effectively encourage participation in 
retirement saving schemes (Thaler & Benartzi, 2004). It is worth noting that the term nudge 
has been used in confusing ways in the literature. The original definition by Thaler and Sunstein 
(2008) is "any aspect of the choice architecture that alters people's behaviour in a predictable 
way without forbidding any options or significantly changing their economic incentives." We 
followed this definition by defining nudges as behavioural interventions with multiple choices 
(i.e., a choice architecture) presented to decision-makers. Therefore, nudges in this review are 
mainly behavioural interventions about default options and the order of options. Some 
researchers used nudge in a much broader sense. For example, Chabe-Ferret et al. (2019) used 
the term 'nudge' in their study, but the behavioural intervention (i.e., weekly information on 
individual and group water consumption) is a social norm intervention. We avoid the broader 
definition of nudges because it can effectively cover any behavioural interventions that fall into 
our System 1 tool category and cause confusion (Grilli & Curtis, 2021). 

 
More tools have been developed by recognising human cognitive limitations when 

facing information overload and leveraging recent technological advances, such as Big Data, 
AI, and the exponential expansion of computing capacity. Research shows that visualising 
essential information can help decision-makers to focus, prioritise, and process information 
effectively. For example, interactive visualization of commute options is used as a behavioural 
intervention to increase home renters’ willingness to travel more sustainably; those in the 
visualization treatment group also reported significantly higher well-being after the move 
(Bhattacharyya et al., 2019). Similarly, computer games and mobile phone apps are used to 
engage and motivate individuals to participate in cognitively effortful activities, such as 
keeping track of personal finance (Bitrian et al., 2021), staying physically active (Plangger et 
al., 2022), and saving more energy at home (Mulcahy et al., 2020).  
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Existing evidence indicates that these new behavioural tools effectively encourage 
positive actions. However, the application of these behavioural tools in housing studies is not 
straightforward. The effects of these behavioural interventions vary significantly among 
studies. In a comprehensive review of 200 behavioural intervention studies, Mertens et al. 
(2022) found that manipulating tools, such as nudges, are more effective than empowering 
interventions, such as information provision. Empowering tools are only effective when 
combined with nudges in energy-saving experiments in Monaco (Lazaric & Toumi, 2022). 
Video information interventions outperform nudges in promoting the acceptance of recycled 
water in the US (Tanner & Feltz, 2021). Thus, the effectiveness of behavioural interventions is 
context-specific and needs to be tested with empirical evidence from the housing market.  

 

4. Behavioural interventions for housing decisions: a framework 
Based on a review of the literature on behavioural housing studies and recent trends in 

behavioural science, we develop an analytical framework to guide the application of 
behavioural interventions in the housing market. The framework is outlined in Figure 3.  
 
 

 
Figure 3: Behavioural Interventions for Housing Decisions – An Analytical Framework 
 
4.1 Finding the room between carrots and sticks  
 

A crucial lesson learned from the literature survey is that, although potent, behavioural 
interventions are not panaceas for all housing issues. The relationship between market 
incentives (carrots), government interventions (sticks), and behavioural interventions is one of 
complementarity rather than competition; each of these tools has distinct advantages when 
applied appropriately. Thus, the initial step in employing behavioural interventions in the 
housing market is determining where these tools are most apt.  
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This question constitutes the first step in Figure 3. If the response is affirmative, market 
incentives are adequate for effective resource allocation. It is likely that most people will react 
appropriately to market information. Those who do not will either learn from future 
transactions or have a negligible impact on the overarching market movement. In other words, 
carrots facilitate rational learning and behaviour over time. Provided the magnitude of error is 
not substantial, the costs of intervening with these irrational behaviours do not warrant the 
benefits. Consequently, these issues should be left to the market's invisible hand. 

 
Nevertheless, the market can occasionally fail. This is when the next question, "Can 

governmental interventions assist?" should be asked (i.e., the second step in Figure 3). If the 
answer is affirmative, government interventions (sticks) should be employed. These 
interventions could include reductions in property transaction taxes, cuts in mortgage rates, and 
an increase in the supply of public housing. For instance, the bursting of housing bubbles can 
induce severe disruptions in the housing market. When the cumulative effect of this type of 
market failure is substantial enough to cause serious concern, governmental intervention is 
necessary to restore market stability.  

 
When the answers to both the first and second questions are negative, behavioural 

interventions can enhance resource allocation and decision-making in the housing market. 
Specifically, for products and services lacking a functional market, and for which the demand 
or constraints of provision and consumption by the government are either inappropriate or 
infeasible, behavioural interventions often prove to be the most cost-effective tools. 

 
The five behavioural intervention studies identified in this review fit this description. 

Take green housing as an example. The up-front costs for more energy-efficient housing must 
be paid at the time of purchase, while the benefits of energy saving will be realised over a long 
period of time in the future. Although the net present value of green properties is higher, 
homebuyers may suffer from hyperbolic discounting and fail to response to this seemingly 
clear market information. On the other hand, the government may provide subsidies to both 
developers and homebuyers to encourage the adoption of green technology in the housing 
sector. But it will be unrealistic to impose a ban or heavy penalty on the construction and 
transactions of non-green houses. Therefore, neither carrots (i.e., long-term saving on energy 
bills) nor sticks (i.e., straight-out ban or heavy penalty on non-green housing) are effective, at 
least in the short run. Li et al. (2019) demonstrated that by framing the cost of green options in 
brochures presented to potential homebuyers, certain framing strategies would significantly 
increase their willingness to pay for green housing. The cost of this approach is minimal 
because it is just a change of wording in the brochure. However, if more homebuyers are 
convinced to pay for green housing through this intervention, the demand for green housing 
will increase. Homebuyers will benefit from their decision to invest in the future; developers 
will be rewarded by increased demand for green housing. Most importantly, the industry and 
society will transform more quickly to become sustainable. This is a cost-effective way to help 
decision-makers complete cognitively effortful tasks while still respecting free will.  
 
4.2 Choosing the right tools 
 

If neither the carrots nor the sticks are effective tools to solve a housing problem, 
behavioural interventions have the potential to address the issue more efficiently and 
effectively. The next step is to identify the correct type of behavioural tools to implement. To 
better understand and choose among available behavioural interventions, it is helpful to classify 
them into two broad categories: System 1 and System 2 tools (Kahneman, 2013). The 
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classification of behavioural interventions under this framework, along with their underlying 
behavioural factors and examples, are given in Table 1. 

 
Firstly, researchers and policymakers can examine the behavioural factors listed in 

Table 1 (i.e., the third step in Figure 3). These are the main behavioural issues targeted by the 
corresponding behavioural interventions in the same rows. Multiple behavioral intervention 
tools may be identified for the same behavioural biases; just like for the same illness, there are 
usually different treatments available. For example, if present bias is the underlying cause of 
the issue, both System 1 and System 2 tools are available, i.e., Nudge or Education & 
Awareness. Researchers and policymakers need to weigh the cost of benefits of long-term 
interventions to choose between these two types of tools (i.e., the fourth step in Figure 3). 

 
Specifically, System 1 tools require passive participation, and sometimes even non-

participation, from decision-makers. These tools manipulate individuals by activating certain 
cognitive biases to achieve predictable and desirable outcomes. System 2 tools require active 
participation from decision-makers, often on a regular basis. The interventions are often a 
habit-formation process that helps decision-makers overcome certain cognitive biases. Not 
surprisingly, System 2 tools are often more expensive and time-consuming to design and 
implement. However, their effects tend to be long-lasting. Policymakers and researchers need 
to assess available resources and the scope of the issues to decide which tools are most suitable 
for the question at hand. Details of System 1 and System 2 tools, as given in the rest of this 
section, can help determine the costs of implementation.  
 
4.2.1 System 1 tools 

 
System 1 tools activate the automatic and intuitive parts of our brain in decision-making. 

Consequently, people respond intuitively and automatically, sometimes even without thinking. 
In other words, System 1 tools manipulate decision-makers by activating behavioural heuristics 
and biases. These manipulating tools are easy and quick to implement, but the effects tend to 
be short-lived.  

 
We classify System 1 tools into four categories. The first category is nudge, as 

mentioned in Section 3.3. Empirical evidence about the effectiveness of nudges is abundant. 
They are more effective than traditional policy tools such as tax incentives and other financial 
inducements (Benartzi et al., 2017) and have larger effect sizes than other behavioural 
interventions (Nisa et al., 2019). Over 200 'Nudge Units' were established worldwide, and 
many RCTs have been conducted to test the effectiveness of nudges in the field. These findings 
are encouraging and promising because they can be scaled up to improve the well-being of 
individuals and the sustainability of our society cost-effectively (DellaVigna & Linos, 2022).  

 
The second type of System 1 tool is social influence. Individuals often assess their 

social and financial standing relative to other comparable members in the same group (i.e., 
reference dependence) and have a natural tendency to comply with social norms or be subject 
to peer pressure. Therefore, decision-makers can be encouraged to participate in socially 
desirable activities by showing the actions or attitudes of other members. For example, a study 
of water usage among 3,000 participants from 60 villages in rural India found that households 
saved more when information about the progress toward their self-set savings goal was shared 
with another village member (Breza & Chandrasekhar, 2019). Similarly, knowing how much 
their water consumption is relative to other farmers effectively reduced the water consumption 
of heavy irrigators (Chabe-Ferret et al., 2019). 
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Commitment devices are System 1 behavioural tools as well. Many people suffer from 

hyperbolic discounting, which leads them to choose immediate gratification over long-term 
benefits and demonstrates a lack of self-control. However, individuals also tend to 
underestimate the effort to implement a plan in the future. Consequently, many good intentions 
failed to translate into actions. Self-set deadlines are not necessarily optimal (Ariely & 
Wertenbroch, 2002), and willpower is not strong enough (Kuchler & Pagel, 2021). This leaves 
room for behavioural interventions. There has been a high demand for commitment devices for 
saving and pension plans (Andor & Fels, 2018; Thaler & Benartzi, 2004). People are willing 
to pay for commitment devices (Raio & Glimcher, 2021). Commitment devices make use of 
cognitive biases such as inertia and status quo bias, where individuals are reluctant to make 
changes to existing arrangements. Consequently, early plans are automatically and routinely 
executed with minimum effort from the decision-maker. The automatic escalation design in 
some of the saving schemes can effectively help individuals to automatically increase their 
saving rate in the event of pay raises (Benartzi & Thaler, 2013; Thaler & Benartzi, 2004). The 
complex and effortful decision of re-evaluating one’s saving rate periodically is simplified to 
be doing nothing other than signing up to the automatic escalation option at once. Hence, 
rational decisions (i.e., saving more when earning more) are made without thinking.  
 

The last group of System 1 tool is appeals. These tools are similar to social influence 
tools but in a more proactive and explicit manner. Social influence tools often have clearly 
defined 'reference groups,' by which social comparison can be made to decide what behaviours 
are socially desirable and, consequently, what actions should be taken to be 'on the team.' 
Appeals, on the other hand, often have the broadest definition of social groups, such as the 
whole of humanity. It does not clearly define with whom to compare but makes the desirable 
actions salient to decision-makers. For example, explicitly informing participants of the public 
benefits of increased residential density reduced local residents' NIMBYism4 significantly in a 
mid-sized Canadian city (Doberstein, Hickey, and Li 2016). Moreover, by pointing out the 
undesirable and negative outcome of the consumption of single-use plastics in message appeals, 
the use of plastic bags was significantly reduced among Hong Kong residents (Skoric et al., 
2022). Put simply, appeals help decision-makers to act automatically in a socially desirable 
manner by taking advantage of our natural tendency to comply with social norms.   
 
4.2.2 System 2 tools 
 

System 2 tools focus on overcoming existing behavioural heuristics or establishing new 
ones to improve decision-making. This type of behavioural tool encourages and supports the 
use of System 2, where conscious mental efforts are needed to make rational decisions. As a 
result, System 2 tools often require more time and resources to change behaviours, but tend to 
remain effective for a longer term because 'they have become routinised and have instilled a 
lasting competence in the user" (Lorenz-Spreen et al., 2020page 1106).  

 
Education and awareness tools come at the top in this category. These behavioural 

interventions provide relevant information to decision-makers who are unable or unwilling to 
gather such information. This is particularly important in housing studies where the 
products/services and the decision process are complex, and decision-makers are often 
inexperienced. For example, the average number of housing transactions executed in one's 
lifetime is well below those of bottled water. By making relevant information salient, System 

 
4 NIMBYism or NIMBY (not-in-my-back-yard) refers to the protectionist attitudes of and oppositional tactics adopted by 
community groups facing an unwelcome development in their neighbourhood (Dear 1992).  
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2 is activated to process the information, and rational/optimal decisions are made accordingly. 
There are applications of education and awareness tools in the housing market. For example, 
field experiment evidence from China shows that informed homebuyers make better home-
purchase decisions (Gong et al., 2019). 
 

The second type of System 2 tool is visualisation. Facing complex information on 
multiple aspects of a decision, individuals often struggle to process information correctly and 
thoroughly due to cognitive biases such as narrow framing, cognitive overloading, inattention 
or lack of attention. Visualising essential information can help decision-makers to focus, 
prioritise, and process information effectively. For example, interactive visualization of 
commute options is used as a behavioural intervention to increase home renters’ willingness to 
travel more sustainably; those in the visualization treatment group also reported significantly 
higher well-being after the move (Bhattacharyya et al., 2019).  
 

The third type of System 2 tool is gamification: the use of serious games (i.e., games 
designed for purposes other than entertainment) to engage and motivate individuals to 
participate in cognitively effortful activities, such as keeping track of personal finance (Bitrian 
et al., 2021), staying physically active (Plangger et al., 2022), and saving more energy at home 
(Mulcahy et al., 2020). Computer or mobile phone apps are explicitly designed to create 
incentives, such as badges or points, to encourage active participation in targeted activities. 
Evidence shows that gamification interventions have helped people overcome cognitive biases, 
such as procrastination, short-termism, and inertia, commonly observed in decisions about 
public goods (Hamari et al., 2014; Koivisto & Hamari, 2019; Sardi et al., 2017). However, 
there have yet to be any applications of this new tool in the housing market.  

 
Table 1 The Classification of Behavioural Interventions 

Classification Relevant  
Behavioural Factors 

Examples 

System 1 Tools 
  

Nudge Present bias  
Status quo bias 
Inertia 

The combination of ordering and partitioning of 
insurance policy options improves health 
insurance decisions (Dellaert et al., 2023).   

Social influence Reference dependence 
Peer pressure 
Social norms 
Social comparison 

Participants saved more when information about 
the progress toward their self-set savings goal is 
shared with another village member (Breza & 
Chandrasekhar, 2019).  

Commitment device & 
reminders 

Status quo bias 
Inertia  
Self-control 
Hyperbolic discounting 

A simple commitment device (an individual 
lockbox) helps households to save more and to 
cope with the negative impacts of a health shock 
(Aker et al., 2020).  

Appeals Social norms 
Peer pressure 

Messages regarding the public benefits of 
increased residential density reduced local 
residents’ NIMBYism by four times the control 
message (Doberstein et al., 2016).   

System 2 Tools     

Electronic copy available at: https://ssrn.com/abstract=4325333



18 
 

Education & Awareness Representative bias 
Status quo bias 
Present bias 

Providing real-time feedback on the quantity of 
electricity consumption reduced electricity usage 
by 8 to 22 percent (Jessoe & Rapson, 2014).  

Visualisation Narrow framing 
Cognitive overloading 
Inattention 
Lack of attention 

Interactive visualization of commute options is 
used as a behavioural intervention to increase 
home renters’ willingness to travel more 
sustainably. Those in the visualization treatment 
group had significantly higher reported well-
being after the move as well (Bhattacharyya et al., 
2019).   

Gamification  Short-termism 
NIMBYism 
Intention-action gap 
Inertia 

A gamified app influenced energy-saving 
behaviours and word-of-mouth, and resulted in 
significant monetary savings compared to a 
control group (Mulcahy et al., 2020).  

 
 
4.3 Closing the intention-action gap 
 

The final step in our analytical framework is implementation. We emphasise the 
importance of closing the intention-action gap in this step through RCTs and the focus on 
revealed preferences.  

 
Behavioural interventions improve decision-making by helping individuals to 

overcome certain cognitive biases. Despite best intentions and efforts, these effortful tasks are 
often postponed or even completely abandoned. Consequently, findings based on stated 
preference (i.e., intentions) are often challenged in the literature because good intentions are 
not always translated to actions. This concern is particularly acute in the housing market, where 
products and services are tied closely with public goods. For example, the accessibility to clean 
air and smooth commutes between work and home are important determinants of house prices 
and residential satisfaction. People are happy to state that they support public policies to 
provide more of these public goods. However, they may not necessarily participate in such a 
provision by giving up their cars. Therefore, when conducting behavioural studies in the 
housing market, researchers should use revealed preference, that is, observed actions instead 
of stated intentions, as the outcome variable. Otherwise, research findings about the 
effectiveness of behavioural interventions might not translate into real gains in practice.  
 

The recent development in behavioural studies, as reviewed in section 3, provide good 
support for such a requirement. Specifically, using RCTs in the field is the best way to gauge 
how behavioural interventions affect actions in real-life situations. The expansion of 
behavioural intervention tools provides researchers with a wide range of options to experiment 
in the field. Because behavioural interventions are based on cognitive biases, people's 
responses to behavioural tools are context-specific. Only through field experiments with real 
decision-makers can the effectiveness of certain tools be reliably established.  
 

For example, in the study of participation in organ donation in the UK, the Behavioural 
Insight Team included seven behavioural interventions in their RCTs with UK residents (BIT, 
2013). The experiment was conducted through government agencies’ computer systems, where 
participants’ actions were recorded in real-time. In other words, the outcome variable of this 
experiment is people's real actions, not intentions. Two valuable lessons were learned from this 
experiment. First, the experiment had great external validity. After the UK government rolled 
out the scheme nationwide, it increased organ donation very close to what is predicted based 
on the RCT findings. The benefits of using field evidence to predict real actions are apparent. 

Electronic copy available at: https://ssrn.com/abstract=4325333



19 
 

Second, although the seven tools were determined based on their positive effect on altruism in 
previous studies in sociology and psychology, one of them actually performed worse than the 
control group (i.e., no behavioural intervention). Since many of the studies in sociology and 
psychology are based on stated preference or lab evidence, it is vital to investigate actions taken 
by real decision-makers to avoid the potential pitfall of the intention-action gap.  
 

5. Conclusions 
 

This study aims to develop an analytical framework for implementing behavioural 
interventions within the housing market. To achieve this, we conducted a comprehensive and 
critical review of the literature regarding behavioural housing studies and the development of 
behavioural intervention studies over the past two decades. Despite learning a great deal about 
the presence and effects of behavioural biases in the housing market, the application of 
behavioural interventions to address housing problems remains an underexplored area. Both 
researchers and policymakers in the housing market have yet to fully utilise the advances of 
behavioural intervention studies in related fields.  

 
Behavioural interventions, which typically require minor modifications in messaging 

or policy workflows, can significantly influence behaviour. They often prove more cost-
effective than traditional policy instruments such as taxes or regulations. Within the context of 
housing markets, cost-effectiveness is an extremely relevant consideration. Given its 
substantial economic impact, decisions within this market have significant financial 
implications for individuals and families. Consequently, cost-effective behavioural 
interventions, which can enhance decision-making and efficiency within the housing market, 
may have a profound impact. They can assist people in making better-informed decisions about 
mortgages or property investments and potentially prevent costly errors. Therefore, 
policymakers and practitioners within the housing market should further investigate the 
potential of behavioural interventions.  

 
To bridge this gap in the literature, we developed an analytical framework to facilitate 

the application of behavioural interventions within the housing market. Our analytical 
framework assists researchers and policymakers in answering two key questions: where should 
behavioural interventions be implemented, and how? We propose that behavioural 
interventions are both appropriate and cost-effective when market incentives and government 
regulations prove ineffective. Researchers and policymakers should consider whether there is 
a gap between 'carrots and sticks' when contemplating behavioural interventions. The 
implementation of behavioural interventions should focus on actions, not intentions. Cognitive 
factors underlying the intention-action gap, such as hyperbolic discounting and inertia, are 
particularly challenging to overcome in the housing market. The lengthy timeline and the 
wealth of information involved in the decision-making process often hinder decision-makers, 
preventing them from acting upon their best intentions. This is where behavioural interventions 
could significantly impact.  

 
However, while cost-effectiveness is undeniably crucial, it should not be the sole 

criterion when evaluating behavioural interventions' worth. Other considerations, such as 
ethical implications, unintended consequences, and the potential to exacerbate inequalities, 
must also be factored in when contemplating these interventions' application in housing 
markets. For instance, nudges aim to subtly influence behaviour, often without individuals 
being fully aware of the intervention. This raises questions about whether individuals can 
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provide fully informed consent to the nudge or whether they are being subtly coerced into 
making a decision they would not otherwise have made (See, for example, Bruns et al., 2018; 
DesRoches et al., 2023; Schubert, 2017). Additionally, there are concerns about the potential 
for nudges to reinforce or amplify existing inequalities (Mrkva et al., 2021) and the 
effectiveness of nudges in addressing larger policy issues, such as climate change or income 
inequality, which require more systemic changes (Berger et al., 2022). While behavioural 
interventions can be a useful tool for promoting positive behaviour, their potential for 
manipulation and reinforcement of inequalities and their effectiveness in addressing larger 
policy issues are still topics of ongoing debates (Bruns et al., 2018; Dowding & Oprea, 2023; 
Renaud & Zimmermann, 2018; Tummers, 2023). These concerns highlight the importance of 
employing an ethics toolkit and thoroughly considering potential implications before designing 
and implementing behavioural interventions. 

 
Another key concern regarding the application of behavioural interventions in 

policymaking is the precision required in translating empirical evidence into practical 
interventions. For instance, behavioural insights from studies might suggest that people tend to 
make suboptimal choices when faced with complex mortgage options due to cognitive biases. 
A practical intervention could involve simplifying the choice architecture in mortgage 
offerings with the intention of improving decision-making. However, the challenge lies in 
determining how to simplify these choices without oversimplifying them. While empirical 
evidence provides a robust foundation for policymaking, translating it into practical 
interventions requires careful consideration to preserve the integrity of the insights and ensure 
their effectiveness when applied in real-world contexts. Our literature review revealed a lack 
of behavioural intervention studies within the housing market, indicating a need for more field 
evidence to verify the extent to which behavioural insights can be utilised to improve housing 
decisions. 
 

In summary, our analysis showed both opportunities and challenges for behavioural 
intervention studies in the housing market. Although empirical studies in related fields indicate 
that behavioural interventions can be cost-effective and appropriate to address important 
housing issues, the study of behavioural interventions in the housing market has just begun. 
We hope that the findings in this paper will support researchers and policymakers to further 
explore the possibility and boundary of behavioural interventions in the housing market.    
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