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ARTICLE

The Effects of Infrastructure Projects on House Prices and Rents : 
Evidence from the HS2 Extension Cancellation in the UK

Wentao Zhu*

Department of Mathematics, London School of Economics and Political Science, London, United Kingdom

ABSTRACT
This paper uses the HS2 extension cancellation in November 2021 as a quasi-experiment to study its impact on 

house prices and rents in Leeds. Using a DiD approach on repeat sales and monthly rents, I compare property values 
near the HS2 station and proposed construction site before and after the announcement. Results show a 3.6% decrease 
in house prices and a 3.9% decline in rents near the station, while properties near the construction site experienced 
a 2.4% increase in prices and a 2.1% rise in rents. This is the first paper to analyse the HS2 cancellation effect using 
panel data methods.
Keywords: HS2 extension cancellation; Externalities; House price effects; Transport infrastructure; Difference-in-
Differences Model

1. Introduction
The High-Speed Two (HS2) project, a significant 

investment in transport infrastructure in the United 
Kingdom (UK), aims to stimulate economic growth, 
enhance connectivity and rebalance the economy. 
However, since its announcement in 2009, the proj-
ect has faced numerous challenges and revisions by 

policymakers. The cancellation of the eastern leg 
from Birmingham to Leeds in November 2021 was 
part of the government’s “Integrated Rail” Plan and 
marked a major shift in the project’s scope and ob-
jectives. My main research question is to what extent 
this cancellation led to changes in average house 
prices and monthly rents in the affected Leeds area. I 
also study how this impact differs between properties 
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near the station (which would have benefited from 
improved accessibility) and those near the planned 
construction site (which would have experienced 
negative externalities). Despite the large body of lit-
erature on the relationship between transport accessi-
bility and property values, there is limited empirical 
evidence addressing this question in the context of 
the UK, particularly in the case of a major infrastruc-
ture project cancellation like the HS2 extension.

The consensus in the literature suggests that 
transport accessibility positively affects house pric-
es, while long-term construction activities have a 
negative impact. Early studies using multivariate 
OLS techniques suffer from omitted variable bias 
due to unobserved factors, leading to biased esti-
mates.  More recent work, advanced by Gibbons 
(2013), employs boundary discontinuity designs to 
control for unobservable neighbourhood character-
istics, but issues may persist if these factors change 
discontinuously along railway track boundaries or 
if infrastructure projects are located in more devel-
oped neighbourhoods, leading to reverse causality. 
Some researchers have used instrumental variables 
to address such issues, but finding a valid and strong 
instrument remains a challenge. The most common 
approach to evaluate the impact of transport infra-
structure changes on property prices is the quasi-ex-
perimental or difference-in-differences (DiD) meth-
odology. For example, Brandth (2004) studied the 
ex-ante and ex-post effects of the introduction of the 
rapid Seattle transit line and found that house prices 
within a 2.5 km vicinity of the station increased in 
value by 4.3%. However, one limitation in such anal-
yses is the difficulty in cleanly separating the posi-
tive direct effects of enhanced transport accessibility 
from the negative indirect effects of construction and 
noise pollution, especially when both effects occur 
within the same local area. While these studies dif-
fer in their exact approach, they generally compare 
property price changes in an impact area subject 
to transport policy changes with price changes in a 
‘control group’ with neighbourhoods designated as 
mostly unaffected.

In this paper, I leverage the surprise HS2 exten-

sion policy cancellation in November 2021 as a qua-
si-experiment to estimate the premium for transport 
accessibility and the penalty for being located near 
a construction site. The abandonment of the HS2 
line meant that transport links from Leeds to major 
cities like London and Birmingham were weakened, 
with HS2 predicted to improve travel times by 45% 
when fully operational. By employing a robust DiD 
specification with repeat sales of houses and monthly 
rents of properties brought onto the market during 
the study period, I employ ‘within-variation’ to more 
effectively control for unobserved differences in 
neighbourhood characteristics. This approach is less 
reliant on somewhat crude assumptions compared 
to instrumental variable or regression discontinuity 
designs. The novelty of my paper lies in its first-of-
its-kind use of quasi-experimental methods to iden-
tify the impact of a major policy shock. To conduct 
my analysis, I manually constructed a dataset based 
on the spatial location of properties using the map-
ping program ArcGIS. By comparing the changes 
in house prices and monthly rents between affected 
and unaffected areas before and after the policy an-
nouncement, I find that properties near the HS2 sta-
tion experienced a significant decrease in value (3.6% 
for house prices and 3.9% for rents) due to the loss 
of anticipated transport accessibility improvements.  
Conversely, properties near the planned construction 
site saw an increase in value (2.4% for house prices 
and 2.1% for rents), attributed to the elimination of 
expected negative externalities.

The rest of the paper is organised as follows: Sec-
tion II offers a literature review. Section III provides 
information on the policy and how I constructed my 
dataset. Section IV contains the details of my empiri-
cal approach. Section V presents the main results and 
extensions while Section VI contains some robust-
ness-control analysis. Finally, Section VII concludes.

2. Literature review 

2.1 Theoretical aspects 

The first strand of the literature is grounded in 
urban economic theory, which delves into the role 
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of spatial factors in determining land values. The 
monocentric city model, developed by Alonso (1964) 
and extended by Muth (1969), provides a theoretical 
groundwork for understanding the relationship be-
tween transport costs and land rents. In this model, 
households trade off accessibility to the central busi-
ness district (CBD) against housing consumption, 
with land prices declining with distance from the 
CBD to compensate for higher commuting costs. 
After the improvement of transport infrastructure, 
such as the introduction of a new rail transit line, the 
model implies that property values will increase due 
to a reduction in commuting times and an increase 
in attractiveness of purchasing nearby properties. 
However Anas (1998), among others, have critiqued 
this model for its simplifying assumptions: the ho-
mogeneity of household preferences and there being 
only one employment centre. He argued that cities 
exhibit polycentric structures with multiple centres 
of employment and complex spatial patterns of eco-
nomic activity. Further, spatial equilibrium patterns 
may diverge from the predictions of the monocentric 
city model due to the heterogeneous preferences of 
households with respect to location, property attri-
butes and amenities.

Recent academic thought has sought to address 
these complexities with the bid-rent theory, originally 
postulated by Fujita (1989), being the main frame-
work. It allows for heterogeneous preferences and 
multiple CBDs when analysing the spatial structure 
of cities. The theory argues that land rent at each lo-
cation is determined by the highest bidder, among 
different types of land users such as firms, developers, 
or households. The bid-rent function for these agents 
incorporates factors like accessibility, employment 
opportunities, production technology or speculative 
upside potential. When applied to transport infrastruc-
ture, the theory is more inconclusive and suggests that 
the impact may vary across the different segments 
of the housing market and is influenced by the spa-
tial distribution of economic activities. For example, 
Mathur and Ferrell (2013) highlight that the impact 
of a new rail line in San Jose, USA, on property val-
ues was mediated by the adoption of transit-oriented 

development policies and zoning changes around the 
stations.

Another important theoretical consideration is the 
potential for transport improvements to lead to wider 
economic benefits, beyond the direct user benefits; 
this motif has been captured by cost-benefit analysis.  
Increased labour mobility, resulting from transport 
improvements, can lead to better job accessibility and 
higher wages, which in turn can increase the demand 
for housing and drive-up property values. Similarly, 
productivity gains and agglomeration economies, 
stemming from improved connectivity and knowl-
edge spill overs, can enhance the attractiveness and 
economic viability of living in an area. Despite the 
theoretical significance of wider economic benefits, 
empirical studies quantifying these impacts has been 
limited due to data constraints. For instance, Chatman 
et al. (2012) attempted to measure the agglomeration 
benefits of transit investments in San Diego, USA, 
but faced challenges in isolating the effects of transit 
from other confounding factors. Similarly, Ahlfeldt 
(2011) investigated the wider economic impacts of a 
new high-speed rail line in London, UK, but acknowl-
edged the limitations of available data in capturing the 
full extent of these benefits.

2.2 Empirical evidence

With the increased availability of spatial data and 
advances in econometric theory, the empirical litera-
ture on the impact of transport accessibility on prop-
erty values has significantly grown over the decades. 
The literature showcases a methodological evolu-
tion; from basic OLS regression models to advanced 
spatial econometrics, reflecting deeper insights into 
the causal impacts of transport accessibility. Most of 
the research has been concentrated on the effects of 
rail transit systems, such as light, metro or commuter 
rail on residential and commercial property values. 
A variety of econometric methods, such as hedonic 
pricing model, spatial econometrics or quasi-experi-
mental designs have been employed. It is noteworthy 
that the evidence on the impact of transit accessibil-
ity on property values is mixed, with some studies 
finding significant positive effects and others report-
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ing insignificant or even negative effects. This may 
be the case because researchers have not been able 
to separate the positive effect of increased transport 
accessibility with the negative effects of externalities 
on prices. A summary of the key papers is outlined 
in Table 1. Meta-analyses by Debrezion (2007) and 
Mohammad et al. (2013) have sought to synthesise 
the findings from multiple sources. The consensus is 
that the impact of rail transit improvement on prop-
erty values is generally positive, but the size of the 
effect depends on factors such as the type of proper-
ty, the distance to the nearest station and the method-
ological quality of the study.

In this strand of the literature, one of the most 
influential papers is by Rosen (1974) where he 
formulated the hedonic pricing model as a general 
framework for estimating the implicit price of hous-
ing attributes, including accessibility. In his model, 
the market price of a property is assumed to be a 
function of its locational, neighbourhood and struc-
tural characteristics. This stems from an optimisation 
problem where homebuyers choose house charac-
teristics and access to local facilities (e.g., public 
transport infrastructure) based on heterogeneous 
budget constraints and preferences. At the optimum, 
the agent equalises the marginal benefit and cost 
of improving any attribute. The coefficient on each 
variable thus captures the marginal willingness to 
pay (MWTP) for that attribute.

To quantitatively estimate the MWTP for transpor-
tation accessibility, early research utilised multivariate 
cross-sectional regressions, adjusting for house and 
neighbourhood attributes that affect property values. 
For instance, an increase of up to 6.5% in house prices 
was found by Norman (1987), who used a dataset of 
over 1500 sales of residential homes in Germany in 
the 1970s, attributed to the improved interconnected-
ness of the Berlin-Hamburg highway. Several studies 
have also extended Rosen’s basic framework by con-
trolling for other relevant factors such as Brockman 
(2013) who uses pricing data for over 600,000 proper-
ties and concludes that the construction of the Mum-
bai high speed rail network increased prices by 3.2% 
for homes within a 2 km vicinity.

However, to interpret the hedonic price model 
estimates as causal effects in this context is prob-
lematic due to the potential for omitted variable bias 
and endogeneity. Neighbourhood quality or local 
economic conditions (both variables which are un-
observed) may be correlated with both property val-
ues and transport infrastructure projects, leading to 
biased and inconsistent estimation of the premiums. 
Cervero and Landis (1997) further argue that the lo-
cation of stations may be endogenous, as they may 
be more likely to be constructed in areas with greater 
development potential. To address such issues, re-
searchers have used instrumental variables or fixed 
effects approaches to control for the unobserved 
heterogeneity. For example, Smith and Johnson 
(2019) employ a fixed effects model to investigate 
the impact of a new rapid bus system on residential 
property prices in New Mexico, USA, accounting for 
both direct and indirect (spillover) effects of trans-
port accessibility. They conclude that a 10% increase 
in proximity to bus stations leads to a 2.5% increase 
in property values, with significant positive spillover 
effects extending up to 1.5 km from the bus stops.

The temporal variation in transportation accessi-
bility allows for the application of panel data meth-
ods to control for unobserved heterogeneity between 
houses and neighbourhoods. These approaches ex-
ploit exogenous changes arising from policy shocks 
or quasi-experiments. By linking changes in housing 
markets to the change in transport infrastructure, 
researchers have identified the associated premium 
while accounting for any unobserved differences 
across properties. For example, Machin (2005) uses 
a DiD approach to estimate the impact of the Jubi-
lee Line Extension in London on property values, 
comparing the changes in prices between affected 
and unaffected areas before and after the opening 
of the new line. He concludes that the extension led 
to a significant increase in property values, with a 1 
km reduction in distance to the nearest station asso-
ciated with a 2.1% increase in prices. This strand of 
the quasi-experimental literature also highlights the 
importance of considering the potential for heteroge-
neous effects and the role of complementary policies 
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in shaping the impact of transport accessibility on 
property values. For example, Bowes and Ihlanfeldt 
(2001) find that the effect of rail transit proximity on 
property values in Atlanta varied depending on the 
neighbourhood income level and the distance to the 
CBD, with higher-income neighbourhoods and those 
farther from the CBD experiencing greater accessi-
bility premiums of approximately 5.8%.

2.3 Research gaps and contribution

Despite the growing body of empirical research 
on the impact of transport accessibility on property 
values, several gaps and limitations remain. First, 
most studies have focused on the effects of rail tran-
sit in North America. This means results cannot be 
generalised to other countries, like the United King-
dom, as the institutional, economic and social con-
texts differ significantly. Second, only a few studies 
have analysed the effect on both residential house 
prices as well as monthly rent rates. This is important 
to investigate for welfare reasons because most peo-
ple in the UK, about 60%, rent their homes. Finally, 
most studies focus on quantifying the positive effects 
of increased transport accessibility but have not been 
able to isolate the indirect effect of negative exter-
nalities, such as noise pollution and inconvenience 
caused by construction, on house and rent prices.

To date, limited research has explored the impact 
of transport policy on housing market dynamics in 
the UK using panel-data methodologies. Employ-
ing a quasi-experimental research design to identify 
causal effects, my paper contributes to the literature 
by providing evidence on the impact of cancelling 
high-speed rail access in an UK context, analysing 
both house prices and monthly rents. Following the 
second strand of the literature, I also investigate 
heterogeneous effects by property type to qualify 
my results. With my classification of two treated 
areas (“Near station” and “Near track”), I attempt to 
quantify the positive direct effect of better transport 
accessibility as well as the negative indirect effect 
of externalities, associated with large public infra-
structure projects. Because of the spatial pattern of 
construction sites and railway line, my paper lever-

ages a more robust identification strategy. My paper 
introduces a novel contribution by adopting a qua-
si-experimental design to examine the repercussions 
of a significant UK policy shift without relying on 
stringent assumptions about unobserved household 
attributes or neighbourhood qualities. Notably, I am 
the first to analyse the implications of the HS2 exten-
sion cancellation on property values, meaning I had 
to manually construct the dataset.

3. Context and Data 
The HS2 project is a proposed high-speed railway 

network in the United Kingdom, aimed at enhancing 
connectivity between London and major cities in the 
Midlands and North of England. The project was first 
announced in 2009 by then Prime Minister Gordon 
Brown, who pledged a £20bn investment in a North-
South High-Speed Rail Network. Developed by HS2 
Ltd, a non-departmental public body wholly funded 
by the Secretary of State for Transport and sponsored 
by the Department for Transport, the project aimed 
to address capacity constraints on existing rail lines, 
reduce travel times and stimulate economic growth 
in regions outside of the capital. Due to the large 
scale of this investment, the network was originally 
supposed to be built in several phases, with Phase 
1 connecting London to the West Midlands, Phase 
2a extending to Crewe and Phase 2b completing the 
network to Manchester and Leeds.

The timeline of key HS2 decisions and develop-
ments from 2009-2023 has been marked by several 
milestones, controversies and revisions. In 2010, the 
Cameron-Clegg coalition approved the development 
of the high-speed rail network policy. In 2012, Trans-
port Secretary Justine Greening gave the green light 
to HS2, despite predicted costs rising to £32.7bn in 
his annual statement. The following year, the govern-
ment announced that HS2 would cost almost £50bn, 
with the line expected to become operational in 2026 
and be completed in 2033. However, costs continued 
to escalate, with estimates reaching £55.7bn by 2015 
and £98bn by 2020 (in 2019 prices). The proposed 
route has been shown in Figure 1 for a visual under-
standing.
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The proponents of the policy argue that HS2 
will deliver significant economic benefits, such as 
increased connectivity, regeneration opportunities 

and reduced carbon emissions due to more advanced 
train technology. However, critics have raised con-
cerns about the high estimated costs, potential cost 
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overruns and the need for substantial taxpayer sub-
sidies. There is general consensus in the academic 
literature that the economic case for HS2 is based 
on overly optimistic demand forecasts and that the 
project represents an example of government central 
planning, with taxpayers bearing a high proportion 
of the financial risk (DoT, 2018). Unfortunately, I 
have not been able to supplement my empirical work 
with a cost-benefit analysis, as outlined by the UK 
Government Green Book, due to data limitations.

As HS2 progressed, it faced increased criticism 
and scrutiny, with the House of Lords Economic 
Affairs Committee questioning the sufficiency of ev-
idence to justify its construction in 2019. Concerns 
were raised about the accuracy of passenger demand 
forecasts, the project’s ability to reduce inequality 
between the North and South and the potential envi-
ronmental consequences due to difficulties in deliv-
ering the carbon reduction targets in time. On 18th 
November 2021, Transport Secretary Grant Shapps 
scrapped the eastern leg from Birmingham to Leeds, 
providing the foundation for my quasi-experimental 
approach. More recently, in 2023, the Sunak govern-
ment announced that construction of HS2’s Birming-
ham-Crewe leg would be delayed by a further two 
years and the Birmingham-Manchester leg would 
be scrapped. Given the unfolding events and recent 
policy shifts, my work is not only contemporarily 
relevant but also important in shaping future infra-
structure policy and economic debate in the UK.

To quantitatively study the effects of HS2 policy 
cancellation, my use of house prices and monthly 
rent rates is justified on two grounds. Firstly, the 
market price for a property is indicative of its dis-
counted future expected utility to buyers. Even if 
the current buyer may not directly benefit from im-
proved transport links (e.g., due to a short work com-
mute), the property can be readily sold or rented to 
someone who values this feature. This transferability 
of benefits ensures that the accessibility premium 
persists in the housing market, as the price reflects 
the aggregate willingness to pay of all potential buy-
ers, not just the current owner. Even though the ben-
efits of the station would not have been realised until 

completion (projected to be 2033) house buyers will 
have included this in their decision, albeit slightly 
discounted.  Second, houses are primarily transacted 
through estate agents, who are responsible for com-
municating all relevant information about the prop-
erty to potential buyers, including details on nearby 
transport stations and future infrastructure projects. 
This is also done by landlords who rent their proper-
ties to renters and this information disclosure ensures 
that buyers are well-informed about the property’s 
attributes, which is subsequently reflected in the mar-
ket price. Assuming an efficient market, changes in 
the housing attributes will be reflected in the prices 
quickly, especially in the era of online marketplaces 
where nominal price rigidities are minimal (Suchin-
dler, 2010).

To construct my dataset, I collected and merged 
several ones together. The primary data source on 
house prices was obtained from HM’s Land Regis-
try. This contained over 135,000 transactions across 
the Leeds area, covering commercial and residential 
property sales from 2010 to 2023. The dataset con-
tained valuable information such as the date of each 
transaction and various characteristics of the prop-
erties being bought or sold. To ensure the accuracy 
and comparability of the data, I refined the dataset 
by focusing on houses that were sold at least twice in 
the time period, while maintaining the same features 
throughout. For houses with sales both before and 
after the reform, I selected only the transactions that 
occurred closest to the policy announcement date 
from either side. This refinement process helped to 
minimise the potential impact of time-varying fac-
tors and ensure that the observed changes in property 
values could be more confidently attributed to the 
reform itself. The houses were mapped geograph-
ically using ArcGIS to attribute the effects of HS2 
construction and improved connectivity to specific 
spatial locations.

With regards to rent data, it was scraped using a 
Python script from Zoopla, a large online market-
place and data provider, between January 2010 to 
December 2023, covering a predicted 65% of the 
Leeds rental market. This dataset included details 
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on net rent, the time it first appeared on the market, 
postcode of the property and a range of housing 
characteristics. In this context, posted rents are par-
ticularly valuable because they tend to be more accu-
rate than surveyed rents. Surveyed rents can be less 
precise, as households often struggle to separate net 
rent from total shelter costs, which include heating 
and additional services. Once again, the rented prop-
erties were geocoded with ArcGIS, a tool that trans-
forms traditional written addresses into longitudinal 
and latitudinal coordinates which are then plotted on 
a map (Figure 2ii shows some of the rented proper-
ties in the “Near station” area).

For the radii defining the “Near track” and “Near 
station” areas, I selected a 1 km distance based on 
the prevailing norms in relevant literature (Kim, 
2014). The “Near station” area was centred around 

New Lane station, designated as the primary hub for 
the HS2 scheme. Conversely, the “Near track” zone 
was oriented around Rothwell interchange, one of 
the six main sites for HS2 railway construction in 
the Leeds area. For my robustness tests, I increased 
the radii to 1.2 km and the areas can be seen by the 
dashed line circles in Figure 2iii. The control group 
included properties situated at least 1.2 km from 
the main HS2 station and 3 km from the Rothwell 
construction site. This group, located within Leeds, 
shares similar macroeconomic characteristics with 
the treatment groups, which is critical for isolating 
the causal impacts of HS2. Table 2 provides summa-
ry statistics for the house sales and rented properties 
as well as a brief description of the control and treat-
ed areas.
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4. Empirical specification 
I estimate benchmark DiD models to compare 

the impact of the policy cancellation on house prices 
(HPit) and monthly rent prices (RPjt) between treat-
ment and control groups, before and after the an-
nouncement. The two equations are:
In(HPit) = β0 + β1(TreatStationi × Postt) + β2(TreatTracki × 
Postt) + β3TreatStationi

(1)

In(RPjt) = r0 + r1(TreatStationj × Postt) + r2(TreatTrackj × 
Postt) + r3TreatStationj + r4TreatTrackj + r5Postt + vjt

(2)

where TreatStationi and TreatTracki are dummy vari-
ables indicating whether property i or j is near the 
station or track and Postt is a dummy variable that 
denotes the time period after the treatment (post 
November 2021). This econometric approach is con-
sistent with the recent literature on DiD estimation 
and is based on comparing prices (before and after 
the policy announcement of cancelling HS2) for a 
treatment and control group. Specifically, we follow 
Kuminoff (2010) which showed that the “DiD es-
timator is the most suited to hedonic estimation for 
panel data.” The parallel-trend assumption is of great 

importance in ensuring the internal validity of DiD 
models, yet it is the most challenging assumption to 
satisfy. This assumption asserts that, in the absence 
of the treatment, the price differential between the 
treatment and control groups remains constant over 
time. To assess the validity of this assumption, two 
sets of time-series data were analysed. Figure 3 il-
lustrates the average house price for the houses “Near 
track” and “Near station” in treated areas compared 
to the non-treated control area for 11 years preced-
ing the announcement of the extension cancellation. 
Similarly, Figure 4 depicts the average rent rates for 
the houses “Near track” and “Near station” in treat-
ed areas juxtaposed with the rent rates of houses in 
non-treated control area for the same pre-treatment 
period. Upon visual examination of both figures, 
it is evident that the price series exhibit a approxi-
mately parallel trajectory, strongly suggesting that 
the parallel-trend assumption holds. This finding 
lends credibility to the validity of my DiD model in 
the study, as it implies that any observed post-treat-
ment differences in prices between the treatment and 
control groups can be attributed to the intervention 
itself, rather than confounding factors or pre-existing 
disparities.
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To formally test this assumption, I estimate these 
OLS equations following Rambachan (2020).

In(HPit) = α + π1TreatStationit + π2TreatTrackit + 

I estimate benchmark DiD models to compare the impact of the policy cancellation on house prices
(�� ) and monthly rent prices (�� ) between treatment and control groups, before and after the
announcement. The two equations are:

ln �� = 0 + 1 �������� × ��� + 2 ������ × ��� + 3��������
+ 4������ + 5��� + � (1)

ln �� = 0 + 1 �������� × ��� + 2 ������ × ��� + 3��������
+ 4������ + 5��� + � (2)

Figure 3: testing parallel trends assumption – house prices

Figure 4: testing parallel trends assumption – rent prices

To formally test this assumption, I estimate these OLS equations following Rambachan (2020).

ln �� =  + 1��������� + 2������� +
�=2011

2021

���

+
�=2011

2021

1� � × ���������� +
�=2011

2021

2� � × �������� +  + � (3)

ln �� =  + 1��������� + 2������� +
�=2011

2021

���

+
�=2011

2021

1� � × ���������� +
�=2011

2021

2� � × �������� +  + � (4)

In this regression, � are yearly dummies and the coefficients � are of interest. The results in Table
3 (shown in the appendix) provide support for the parallel trends assumption in both the "Near track"
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In this regression, Dt are yearly dummies and the 
coefficients δt are of interest. The results in Table 

3 (shown in the appendix) provide support for the 
parallel trends assumption in both the “Near track” 
and “Near station” treatment groups, for both house 
prices and rents. The majority of the lead coefficients 
are statistically insignificant at conventional levels, 
suggesting that the treatment and control groups 
followed similar trends in the outcome variables 
prior to the treatment in 2021. For the “Near station” 
group, the coefficients for house prices and rents are 
consistently positive but insignificant throughout 
the pre-treatment period. This indicates that while 
the “Near station” group had slightly higher house 
prices and rents compared to the control group, the 
difference was not statistically significant and re-
mained stable over time. Similarly, for the “Near 
track” group, most of the lead coefficients are in-
significant for both house prices and rents. The co-

Figure 3: testing parallel trends assumption – house prices.

Figure 4: testing parallel trends assumption – rent prices.
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efficients alternate between positive and negative 
values, but the magnitudes are small and not statis-
tically different from zero, suggesting no systematic 
differences in the trends between the “Near track” 
group and the control group. The lack of significant 
lead coefficients in the pre-treatment period supports 
the validity of the DiD approach in this context. It 
suggests that the treatment and control groups were 
comparable before the treatment, and any differences 
in the outcome variables after the treatment can be 
attributed to the causal effect of the treatment, rather 
than pre-existing differences in trends. However, it is 
important to note that the parallel trends assumption 
is fundamentally untestable, as it relies on the coun-
terfactual scenario of what would have happened in 
the absence of the treatment. While the insignificant 
lead coefficients provide supporting evidence, they 
do not guarantee that the assumption holds perfectly.

5. Main results with extensions 
My main findings from the DiD estimation for 

the period 2010 to 2023 are detailed in columns (1) 
and (2) of Table 4. Following Hansen’s (2007) rec-
ommendations, I have clustered standard errors at 
the group level to mitigate the issue of intragroup 
correlation thus enhancing the robustness of my es-
timates. This approach is particularly suited for my 
panel data structure, where the non-independence of 
observations within groups can bias standard error 
estimates.

The results reveal that the announcement of the 
HS2 extension cancellation led to a decrease in house 
prices by approximately 3.6%, significant at the 5% 
level, near the station. This reduction in price, which 
translates to a £9,800 decrease in property value 
based on the average house price of £255,800 in 
the “Near station” group, highlights the diminished 
attractiveness of these properties due to reduced 
transport accessibility. Conversely, properties near 
the construction site witnessed a 2.4% increase in 
value, also significant at the 5% level, suggesting an 
increase in property attractiveness likely due to the 
elimination of negative externalities like noise pollu-
tion and congestion, equating to an increase of £4,500 

based on the average house price of £188,200 in the 
“Near track” group.

Regarding rental prices, it is assuring that a sim-
ilar trend is observed. Properties near the proposed 
station experienced a 3.9% decrease in monthly rent, 
averaging a reduction of £37 based on the average 
rent of £955 in the “Near station” group. This de-
cline is significant at the 5% level and may reflect 
the high value placed on transport accessibility by 
renters, possibly driven by a higher proportion of 
young working professionals in this demographic. 
Conversely, rent prices near the construction site 
saw a 2.1% increase, adding a monthly premium of 
£17 based on the average rent of £815 in the “Near 
track” group, significant at the 5% level. My results 
show that rental prices are slightly more responsive 
to changes in local amenities and economic condi-
tions than house prices, as renters are generally more 
mobile than homeowners as reiterated by Glaeser 
(2007).

These results, while significant, show a smaller 
magnitude of change compared to existing literature 
on transport infrastructure impacts on property val-
ues. For instance, studies such as Smith and Gihring 
(2006) report larger impacts, potentially due to their 
immediate operational timelines compared to the 
HS2 station’s expected operational date in 2033 for 
the Leeds area, with construction expected to begin 
only in 2026. This suggests that the estimated effects 
in this study are discounted for the future, reflecting 
a delayed realisation of benefits and costs.

5.1 Extension 1: controlling for dates

In my DiD estimation, spanning an extensive pre- 
and post-reform period, there is a risk of bias if the 
control and treatment groups have properties sold at 
different times. It also might be the case that rented 
properties appear again on the market at system-
atically different times. This concern persists even 
if the average transaction dates are similar across 
groups, as the distribution of sales might vary, intro-
ducing bias during specific economic cycles, such 
as those influenced by the COVID-19 pandemic. 
For example, a concentration of sales in one group 
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during a boom year like 2022 could skew the results. 
To mitigate this, the results in columns (3) and (4) 
of Table 4 use the UK house price index and the UK 
private housing rental index to normalise all sales 
prices to the 2015 baseline. This normalisation aligns 
the prices to a common reference year, controlling 
for potential discrepancies in timing between groups. 
This method not only preserves our full sample size, 
enhancing the statistical power and precision of our 
estimates, but also ensures that our findings are not 
distorted by temporal fluctuations in the market. This 
approach provides further robustness for my results 
in evaluating the true impact of the reform, free from 
the biases associated with varying sales dates. With 
normalised prices, the coefficients are slightly larger 
in magnitude but in the same expected direction and 
significant. This suggests the effect of policy cancel-
lation is more pronounced on house and rent prices 
after I control for time-confounding factors like in-
flation or general market trends.

It’s also worth noting that my paper only con-
siders repeat sales of houses sold or rented multiple 
times between 2010-2023. Houses sold or rented 
more often, which are more likely to be included, 
may fundamentally differ from other houses. For 
example, families with a low MWTP for transport 
accessibility and short commutes might keep their 
homes for longer and be indifferent to transport im-
provements, potentially leading to their exclusion 
from the dataset and an overestimation of the true 
MWTP for the entire population. However, it can be 
argued that the extensive window period of approx-
imately 13 years mitigates the impact of such bias, 
rendering it relatively minimal.

5.2 Extension 2: heterogenous effects by 
property type

An interesting question to test is whether the 
transport accessibility premium is more prominent 
for property owners who are more likely utilise pub-

lic transport, such as for commuting. My dataset in-
cludes various residential properties, including flats 
and houses (detached, semi-detached, terraced). Flat 
owners, often younger professionals, may rely more 
on nearby transport accessibility compared to high-
er-income homeowners (Femenias, 2020). To test 
this hypothesis, I’ll examine heterogeneous effects 
of transport accessibility on prices based on property 
type. Houses in the full sample may attenuate the 
estimated premium, as their owners are less reliant 
on public transport. To isolate the premium for the 
hypothesised target demographic, I re-estimated 
models (1) and (2) using only flats as a subsample. 
This removes the influence of other property types, 
allowing me to estimate the transport accessibility 
premium for the group hypothesised to value it most. 
It is reasonable to assume that the impact of being 
located near the construction site (“Near track” area) 
and the corresponding coefficient estimate will be 
similar across property types, as the negative exter-
nalities from the construction activities are likely to 
affect all properties in proximity with minimal het-
erogeneity in resident preferences. My work extends 
the existing literature by investigating heterogeneous 
effects of transport accessibility on residential prop-
erty prices based on property type, an area that has 
received minimal attention thus far. My results are 
reported in Table 5 and are broadly in line with the 
hypothesis. It is important to note that standard er-
rors are noticeably larger due to a smaller sample 
size, rendering some of the leading DiD coefficients 
not significant at the 5% level. My results show that 
house prices fell by 4.1% with rents falling by 4.3% 
in the “Near station” group whereas house prices 
increased by 3.2% with rents going up by 1.9% in 
the “Near track” group. Intuitively these results are 
as expected which is comforting and in line with the 
limited literature on this topic (Wardrip, 2011). I also 
report the results after normalisation in columns (3) 
and (4).
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6. Robustness checks

6.1 Placebo tests

To confirm the validity of my findings and avoid 
the risk of spurious results, I conducted four placebo 
tests by changing the treatment date from November 
2021 to hypothetical dates. The results, detailed in 
Table 6, show that most of the coefficients are not 
statistically significant at conventional levels. This 
lack of significance further lends support to the par-
allel trends assumption, which is essential for the 
validity of my methodology. Consistent with Orefice 
(2010), these placebo tests reinforce the robustness 
of my main results, demonstrating that the observed 

effects are genuinely due to the intervention and not 
to uncontrolled confounding variables.

6.2 Restricting the time period

Adopting a restricted timeframe enhances the 
likelihood that unobserved housing characteristics 
remain constant or do not diverge significantly be-
tween the treatment and control groups, providing 
robustness for my results. By narrowing the time pe-
riod, I reduce potential biases that could violate the 
common trends assumption and increase the validity 
of the estimates as a reflection of the MWTP for at-
tributes such as transport accessibility, in line with 
Botosaru et al (2017).
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Furthermore, this constrained temporal focus 
helps avoid the influence of external shocks that 
could affect the groups differently and skew the re-

sults. I estimated equations (1) and (2) over a limited 
time period surrounding the policy shock in Novem-
ber 2021, mirroring the empirical method used by 
Chay and Greenstone (2005). In their seminal analy-
sis on the impact of air quality regulations on hous-
ing values, they concentrated on a narrow two-year 
window around the policy implementation to avoid 
biases from unobserved, time-varying factors.

The original results use sales and rent price data 
from 2010-2023 whereas Table 7 shows the ad-
ditional results that restrict my timeline to 2015-
2023; 2018-2023 and 2020-2022. Narrowing the 
time period introduces a notable bias-variance trade-
off because standard errors are greater for a smaller 
sample size. This issue is particularly critical given 
that transport accessibility may only constitute a 
small fraction of house values, making it challenging 
to distinguish this effect from random variation. My 
analysis indicates that while the coefficients remain 
relatively stable as the time period is restricted, the 
standard errors increase significantly. Although the 
consistency of the magnitudes of coefficients across 
different time restrictions is reassuring, the larger 
standard errors lead to most of the coefficients being 
statistically insignificant at the 10% level.
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6.3 Changing the size of treated areas

I selected a 1 km radius for the “Near track” and 
“Near station” areas, aligning with the consensus in 
existing literature. I appreciate that my results might 
be sensitive to this choice, as the effects intuitively 
diminish with increased distance from the station 
or construction site. For instance, Benjamin (1996) 
employs a hedonic pricing model with fixed effects 
to demonstrate that rents in the Washington DC area 
rise by 2.5% for every 0.5 km closer to the station. 
Ideally, I would conduct robustness checks with 
varying radii; however, practical constraints, primar-
ily time limitations, prevented this. Further, it was 
not feasible to employ commuting time distance, as 
sourced from Google Maps, as a metric for radius 
measurement. I note that commuting distance would 
serve as a superior indicator, given that actual travel 
distances bear greater relevance than mere linear 
straight line measurements. This issue is somewhat 
mitigated in the context of the “Near Track” group, 
where the impact of negative externalities such as 
noise and construction disruption is less reliant on 
travelling distance but proximity.

As depicted in Figure 2iii, the dashed circles rep-
resent the areas where I conducted my new bench-
mark regressions. My results are reported in Table 
8 and although the magnitude of the coefficients is 
lower than before, this is expected as the inclusion 
of houses further from key sites dilutes the perceived 
importance of transport accessibility and the disutil-
ity from expected construction. It is noteworthy that 
the DiD estimators are significant at the 10% level. 
It is encouraging that my results align with existing 
literature and offer new insights into the spillover 
effects of infrastructure projects. These findings can 
inform future policy decisions, such as the strategic 
selection of construction sites to minimise the nega-
tive impact on property values.

7. Concluding remarks
In this study, I utilised the November 2021 policy 

announcement regarding the cancellation of the HS2 
extension as a quasi-experiment to explore the impact 
of transport accessibility and the associated negative 
externalities of large infrastructure projects. Employ-
ing a robust DiD methodology enabled cleaner com-
parisons of pre- and post-outcome variations between 
affected and unaffected areas, enhancing the validity 
of my results over existing literature (Meha, 2017). 
My empirical analysis showed that house prices in the 
“Near station” area decreased by an average of 3.6%, 
while monthly rents decreased by 3.9% due to dimin-
ished future transport accessibility. Conversely, house 
prices in the “Near track” area rose by 2.4%, with 
rents increasing by 2.1%, attributed to the reduced 
exposure of negative externalities. The estimates are 
slightly muted compared to previous studies (Banister 
and Goodwin, 2011) possibly due to a discounting 
effect given the expected operational date of the HS2 
station in Leeds was set for 2033, with construction 
starting in 2026. I also examine heterogeneous effects 
by property type and find that flats experienced a more 
pronounced impact compared to houses, in line with 
expectations.

The generalisability of my findings to other cities 
facing similar transport infrastructure changes is an 
important consideration. While the specific context 
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of Leeds, including its housing market characteris-
tics, economic conditions and demographic factors 
may differ from other areas, the underlying mech-
anisms through which transport accessibility and 
construction externalities affect housing markets are 
likely to be similar. My robust DiD methodology, 
controlling for unobserved housing characteristics, 
enhances the external validity of the results.

Future research could extend my static analysis in 
several directions. A dynamic DiD model would cap-
ture anticipatory and adjusting behaviours by house-
holds in response to policy changes. Indeed, leading 
up to 2021, several parts of the project were already 
cancelled, suggesting that some effects might have 
already been priced into the housing market. Further-
more, following the Prime Minister’s announcement 
in October 2023 to redirect HS2 funds for the “lev-
elling up” scheme, the observed changes in property 
values may be offset. Finally, conducting similar 
studies in the other cities affected by HS2 extension 
cancellation, such as Manchester or Crewe, would 
allow for a more holistic assessment of the policy’s 
impact and generalisability of the findings.
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