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Abstract 
In this paper we implement a powerful empirical approach than has not previously been applied 
to rail transport evaluation to ascertain how much consumers value rail access.  We study the 
effects on house prices of a transport innovation that altered the distance to the nearest station for 
some households, but left others unaffected.  The transport innovation we study is the 
construction of new stations under improvements made to the London Underground and 
Docklands Light Railway in South East London in the late 1990s.  Using the innovation to 
implement a quasi-experimental approach studying house price changes in affected versus 
unaffected areas allows us to avoid the biases inherent in cross-sectional valuation work.  Our 
evidence on distance-station effects on prices suggests that rail access is significantly valued by 
households and that these valuations are sizable as compared to the valuations of other local 
amenities and services. 
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1. Introduction 

Transport infrastructure is a critical part of the economies the world over and is 

one which impacts upon many people’s lives.  Some people spend many hours per week 

commuting to work and rely heavily on access to rail transport. For others, their time 

spent getting to work is strongly determined by the amount of road congestion and local 

vehicle usage. As such the potential for there to be large economic effects from improved 

transport access is clear. 

Standard cost-benefit based transport appraisals evaluate the benefits of transport 

improvements largely in terms of reductions in travel time, direct user costs, and accident 

costs.1 Typically, time savings are valued at some shadow price elicited through revealed 

preferences over transport mode choices or stated preferences in experiments regarding 

transport mode choices (for reviews of these issues see, for example, Small (1992), 

Mackie et al (2001), or Gunn (2000)). However, it is becoming increasingly clear that 

traditional cost benefit evaluation based on fixed value travel time savings and other 

direct cost reductions, methods can seriously underestimate the real benefits of transport 

innovations (SACTRA (1999)). 

The list of potential ‘wider’ economic, environmental and social benefits is long. 

The impacts on the labour market are potentially large, but are not well understood. For a 

start, wages may change when transport costs for goods and commuters change. If so, 

then valuation of the commuting time changes at a constant price is inappropriate. 

Another factor that needs to be considered is the reduction in uncertainty in travel and 

                                                 

1 For example, the COBA11 program used for highway appraisal in the UK (COBA denotes COst Benefit 
Analysis). 
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delivery times following from an effective transport innovation. More importantly, when 

these direct effects operate in a situation of increasing returns and imperfect competition 

there may be wider benefits to producers from transport improvements than those 

captured by commuting time cost savings. Transport innovations that concentrate workers 

and firms together in certain places may bring about a variety of production cost savings 

or technological advantages. In these circumstances transport access can lower input 

costs, improve communications-related spillovers between firms, reduce labour market 

frictions and improve job-worker matching. It can improve worker efficiency directly by 

reducing commuting effort. If transport accessibility is linked to higher employment and 

workplace density, then general agglomeration and urbanization economies come into 

play: the higher level of productivity in cities and other places with high employment 

density may, in part, be explained by better transport access.2 

Recent approaches to transport modelling and appraisal have incorporated some 

of these factors using computable models, for example the spatial general equilibrium 

models of Venables and Gasiorek (1998) and Brocker (1998). There is also a long history 

of trying to account for some of these wider impacts in the prediction of transport flows 

using Land Use/Transport Interaction models.3 Whilst practical appraisal methodology is 

being pushed forward in this direction – prediction of impacts ex-ante using computable 

models and parametric assumptions – there is a notable lack of evidence on the ex-post 

effects of transport improvements (SACTRA 1999). This is particularly true of rail 

transport. 

                                                 

2 See for example Ciccone and Hall (1996), Ciccone (2002) and Henderson (2003). 
3 See David Simmonds Consultancy (1999) for a review. 
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In this paper we assess the overall economic benefits of rail access to the worker 

and commuter. We do this by using house prices to value rail access. We define rail 

access in two ways: by distance to a station, and by the service frequency at the nearest 

station. For a home-buying commuter, the benefits of better rail access to rail transport 

are two-fold. Firstly, there is a direct saving on travel times to any remote destination. 

Secondly, rail access changes the distribution of job types and wages that are available by 

reducing commuting costs to more diverse and potentially more productive, higher-paid 

jobs. On the other hand there may be negative environmental impacts, or problems of 

congestion near busy stations that we need to consider. Yet, if housing markets are 

efficient, residential property prices will reflect all the benefits and costs to commuters 

that a location offers in terms of proximity to railway stations, and the level of service 

that the station offers. 

 Existing empirical work on ex-post transport appraisal has largely been of three 

types. One approach is macroeconomic and uses aggregate time series data to try to link 

employment growth and productivity to changes in infrastructure investment (Gramlich 

(1994)). The second approach is purely cross-sectional in nature and looks at spatial 

variation in transport access and economic outcomes (e.g. Bowes and Ihlanfeldt (2001) 

on house prices). A third, much less common, approach uses cross-section time series 

data to implement a quasi-experimental or difference-in-difference methodology to look 

at before and after outcomes in areas affected and unaffected by a transport infrastructure 

change. This approach has been applied at regional, county or other aggregated 

geographical levels to evaluate highway improvements in the US (Isserman and Rephann 

(1995)) and, occasionally, elsewhere (Bruinsma et al (1995)).  
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Our methods are closest to this last approach but to our knowledge, ours is the 

first application of this type of analysis to a rail transport evaluation, and also the first 

using micro-level data. Ours is also one of the first studies to examine the effects of 

transport access changes on land value gradients: a key variable in the analysis of the 

value of location and accessibility. We adopt an explicit before and after methodology to 

look at what happens to house prices before and after a rail innovation (building new 

stations) changes the distance to stations.   

In purely cross-section studies of the effects of rail access on land values (Bowes 

and Ihlandfeldt (2001), Landis and Zhang (2001)), residential property value is regressed 

on proximity to points of access at one point in time (simultaneously controlling for other 

characteristics). This approach can be problematic for a number of reasons.  First, even if 

a rich set of control variables is included in the regression, there still may be unobserved 

characteristics that are correlated with station proximity and/or land values, causing 

estimates to be biased. Second, cross-section studies can take no account of the changing 

nature of rail access, when new stations are built or existing stations are closed down (or 

used less). By contrast, an empirical strategy that takes advantage of changes in station 

access over time can avoid many of the problems associated with cross-sectional 

analyses, and is our preferred approach to transport policy evaluation.  

The specific rail transport innovation we consider is the set of improvements 

made to the London Underground and Docklands Light Railway in South East London at 

the end of the 1990s. This provides us with a quasi-experimental setting that enables us to 

avoid the biases inherent in a cross-sectional approach. The opening of new stations 

provides us with an exogenous change in the distance between peoples homes and their 
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nearest Metro rail system station, from which we can infer the causal impact of rail 

access on house prices. We thus identify our economic models from these transport 

infrastructure changes, or transport innovations. 

 The remainder of the paper is structured as follows. In Section 2 we consider the 

methods we use in our empirical work.  The discussion is structured so as to clearly 

illustrate the advantages associated with the transport innovations approach we follow.  

Section 3 describes the data we use, the transport innovation that is our focus, and 

presents some descriptive statistics.  In Section 4 we present difference-in-difference 

estimates of the value of transport access.  We also consider how the results from 

transport innovation models square up with more conventional cross-sectional estimates.  

Section 6 contains the conclusions. 

 

2. Methods 

Hedonic Methods 

This study estimates the effects of rail access on property prices in London and its outer 

metropolitan fringe. Our approach adopts and modifies the ‘hedonic’ methods used in the 

evaluation of environmental and urban amenities.4 This assumes that geographical 

variation in the price of observably identical properties tracks a capitalised valuation of 

the stream of services provided by the property location. In our study, the location is 

relevant because it determines the costs of access to railway stations, and because railway 

stations differ in terms of the level of service they provide. 

                                                 

4 See Rosen (1974) for the classic exposition, or Sheppard (1999) for a modern survey. Some of our 
research work has used such valuation techniques to study how much parents are willing to pay to live near 
a better performing primary school (Gibbons and Machin (2003)). 
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The conventional approach in this area of work considers cross-sectional 

relationships between prices, train service levels and distance to railway stations. Such 

relationships are often interesting and highly suggestive, but by definition they are not 

causal. Railway stations might tend to be located in locations that are higher-priced for 

other reasons – town centres, for example.  

We adopt what we believe to be a conceptually more attractive approach. We look 

at what happens to house prices before and after a change in transport policy. An 

appropriate policy could be the development of new lines, new stations or changes to 

service levels. Then, by observing what happens before and after a transport innovation, 

in areas affected and unaffected by the change, we can more reliably assess the transport 

impacts. The particular policy we study involved new lines and new stations in South 

East London, so we focus on changes in the distance between place of residence and the 

nearest station.  

Transport Innovation Models 

The starting point for our analysis is a simple spatial regression model relating property 

prices to transport access, measured in terms of distance to the nearest station: 

ln it it it t i itp d g fα β ε′= + + + + +x γ  (1) 

In equation (1) itp is the price of a property in postcode unit i in year t,  itd  is the nearest-

station distance, and itx  is a vector of other property and location characteristics, if  

represents place-specific unobserved components that are fixed over time, and tg  

represents general time effects. 
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This specification is easily generalised. For instance, we would expect a 100m 

reduction in distance within walking distance to be much more highly valued than a 

100m reduction at 10km distance. Our empirical regression specifications allow for such 

differences between properties that are within 2km of a station and properties that are 

beyond 2km from the nearest station using a linear spline (we report below that, in 

statistical terms based upon .5km grid searches, 2km maximises the R2 of the 

regression).5 Defining { }2it ith I d km= ≤ , an indicator that distance is less than 2km, we 

have: 

( )1 2ln 1it it it it it it t i itp d h d h g fα β β ε′= + + − + + + +x γ  (2) 

Estimation of a hedonic price function like (1) or (2) can provide estimates of 

prices for a wide range of environmental amenities, neighbourhood conditions and local 

services associated with the location of a property. Many factors associated with rail 

station locations have direct effects on property values for reasons other than the benefits 

of transport access to the household. For example, Bowes and Ihlanfeldt (2001) note the 

likely environmental impact of residential proximity to a railway line (noise, pollution), 

the service benefits provide by retail clusters around stations, and a possible link between 

stations and neighbourhood crime.  

To account for these factors one can control for a wide range of other observable 

characteristics in our models. But some factors we cannot observe in our data. Local 

                                                 

5 Another consideration is that we would expect a 1km reduction in distance from a high-service-frequency 
metro-style station to be more highly valued than a 1km reduction in distance from a poorly served 
suburban over-ground line. We cannot explore this possibility using our innovations-based approach as we 
have no information on service level changes, and the new infrastructure is related to one network only. But 
we provide some evidence using cross-section regressions. 
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crime rates are one example. Because of this, the model in (1) and (2) assumes an 

unobserved local area component, if . Regression estimates are biased if this unobserved 

area component is correlated with the distance of the property to nearest rail station, or 

with the service frequency the station offers. To the extent that they are constant through 

time, one can easily account for these unobserved factors by time-differencing the 

variables from postcode unit means. Changes over time that are common to different 

places can also be accommodated by time dummy variables and interactions between 

place characteristics and time trends.  

To implement this model, we obviously need information on price changes and 

transport infrastructure changes. The first requirement is easily met by our data since we 

have repeat sales of properties in the same postcode unit. The second is harder to meet 

since there are relatively few major changes in infrastructure over the relevant time span. 

But there is one important change in the London Underground and Docklands Light 

Railway networks that occurred in 1999. At the end of 1999 the Jubilee Line Extension 

between Westminster, Greenwich and Stratford opened. The same year saw the opening 

of the Lewisham extension to the Docklands light railway south of the River Thames.  

These innovations will have resulted in new stations becoming nearest stations for 

a sub-set of the properties in our data set, giving new, shorter, property-station distances 

after 1999 for these properties as compared to before. This means that we can, in 

principle, estimate (1) after eliminating time-constant, postcode-unit-level fixed area 

effects in an explicit ‘before and after’ analysis. 

Our final underlying model, in time-differenced form, is thus: 
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( ) ( ) ( )( ) ( ) ( ) ( )1 0 1 1 1 1 1 1 1 2 1 0 1 0 1 0ln ln 1i i i i i i i i i i i ip p d d h d d h g gβ β γ ε ε′− = − + − − + − + − + −x x  (3)

where the time differencing is between the post-innovation period ( 1t =  if year >1999) 

and the pre-innovation period ( 0t =  if year ≤ 1999). Time effects g are captured by year 

dummies, a monthly time trend, and various time trend interactions that we describe in 

the results. 

 

3. Data, The Transport Innovation and Descriptive Statistics 

Data 

Our estimates of these models are based on house prices and rail transport access in 

London and a wider metropolitan area of South East England. Data on housing 

transactions is from the Nationwide building society for 1997 to 2001, and contains sales 

prices, a range of property descriptors, and, importantly, the full postcode unit of the 

address. This allows us to assign National Grid References (geographical coordinates) to 

the properties using Ordnance Survey CodepointTM data. We consider one sample of 

properties within a 30km radius of Holborn. This corresponds very roughly to the area 

bounded by the M25. We use a second sample for comparison purposes, relating to 

properties within 20km of Bromley.  The geographical extent of these two samples, and 

their relationship with the Greater London boundary is shown in Figure 1. 

There are two distinct rail transport networks in the area: the London 

Underground/Docklands Light Railway (LU/DLR) System; and the main-line Network 

Rail (NR) system. These are the two main modes of transport used by those commuting 

into London.  The location of stations on these systems is measured by grid references 
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supplied by the network authorities, postcode grid reference matching, or by map search. 

A link between properties and stations could be made in a number of ways, but the one 

we adopt here seems the most natural, namely the distance between the property postcode 

centroid and the nearest Network Rail or London Underground/DLR station.6 Since we 

use straight line Euclidian distances, we have to take some care in this data set up to 

ensure that the nearest stations are not, in practice, inaccessible – for example if separated 

by the Thames Estuary beyond Greenwich. 

Information on other local characteristics is taken from a variety of sources, for 

use in our cross-sectional regressions. School location and performance comes from the 

Department of Education and Skills. The location of post offices is used as a proxy for 

local retail services, and is obtained by a search of a web-based post office directory. 

Employment density comes from the Government Statistics’ Annual Employment 

Survey/Annual Business Inquiry. The 1991 Census provides population density 

estimates. Combining our property location data with Ordnance Survey Strategi GIS 

mapping allows us to derive indicators of the proximity of properties to rivers, coasts, 

woodlands, motorways, primary roads and dual-carriageway A-roads, railway lines and 

airports. More GIS data on Sites of Special Scientific Interest, Nature Reserves, 

Conservation Areas and other designated natural resources is taken from the English 

Nature web site (English Nature 2003). Additional information on rail service frequencies 

was supplied by the Department of Transport and matched in to the positional 

information on stations. 

                                                 

6 We find the nearest three stations of each type. 
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In order to look at transport infrastructure changes, we map the tube/DLR network 

prior to 2000 to locations in years up to 1999. We then map the post-1999 tube/DLR 

network to 2000 and 2001 house price data. The Network Rail system is unchanged in 

our data over this period. To implement our innovations-based models we aggregate the 

property-level transactions data to postcode-unit groups, in two time periods: before 

2000, and 2000 and beyond.  

The Transport Innovation 

As discussed above, we use the opening of the Jubilee Line Extension and Docklands 

Light Railway in 1999 as our transport innovation. Figure 2 shows schematic maps of the 

London Underground system before and after the opening of the Jubilee Line Extension 

and the Lewisham extension to the Docklands Light Railway. 

The Jubilee Line Extension is a new underground railway line running from 

Westminster in Central London, south of the River Thames to North Greenwich via 

Waterloo and London Bridge, then north across the River to Docklands, the East End and 

Stratford. New stations were constructed at Bermondsey, Southwark, Canning Town, 

Canada Water, and North Greenwich. Other stations underwent substantial enlargement, 

but we consider only new stations here. At a similar time, the Docklands Light Railway 

was extended across the River Thames from Island Gardens to Greenwich, and then on 

south to Lewisham. The extension involved 5 new stations at Cutty Sark, Greenwich, 

Deptford Bridge, Elverson Road and Lewisham. Although relatively small in 

geographical scale, these extensions were concentrated on an area of South East London 

that previously had relatively poor connections to the London Underground network. 
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Indeed, the Jubilee Line Extension was considered the most significant change in the 

London Underground network for 30 years. 

Descriptive Statistics 

As a first step towards evaluating the impact of the transport innovation on house prices, 

we show results based on differences in the changes in mean prices between places that 

were affected and places that were unaffected by these transport innovations. The results 

are based on an aggregated dataset, where the aggregation is to postcode unit-pre-

innovation/post innovation cells. There is no variation in postcode unit-to-station distance 

within cells.  

In line with the policy evaluation literature, we term groups of postcodes as 

‘treatment’ and ‘control’ groups, namely those affected by the innovation and those not 

affected by it. A postcode unit is assigned to the treatment group if: 

1. it experienced a fall in LU/DLR station-distance with the opening of new stations 

at the end of 1999 ( 1 0 0i id d− >  in equation (3));  

2. the outcome distance in 2000 was less than 2km ( 1 1ih =  in equation (3)). 

We impose the second condition because we expect distance reductions to have little 

effect on prices for properties that remain a long way away from stations. We want to 

avoid contaminating the treatment group with places that became nearer a station, but 

were at such a long distance from the new station as to be irrelevant.7 The choice of a 

                                                 

7 This is an issue for this innovation, as the final station on the line, Lewisham, became the nearest 
LU/DLR station for places extending right down to the South East coast of England. 
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2km threshold is based on what we consider to be a maximum feasible walking time to a 

station (20-30 minutes) and from statistical searches on what best fits the data.8  

Table 1 shows a set of descriptive statistics and for a sample covering the whole 

London area. We have restricted attention to a sample of properties within a 30km radius 

of Holborn, using Holborn as a proxy for the Central Business District of London (it lies 

somewhere between The City and Westminster). We also restrict attention to those 

postcodes that are represented in the sample both before and after the transport 

innovation. Columns (1)-(6) of the Table shows the mean distances to London 

Underground / Docklands light Railway (LU/DLR) stations, and house prices, for the full 

sample, the ‘treatment’ group and the ‘control’ group, before (1997-1999) and after 

(2000-2001) the transport changes took place. 

The last two columns show estimates of the effect of the transport policy 

‘treatment’ on the treated group. Column (7) shows simple difference-in-difference 

estimates on the raw data.9 Column (8) applies kernel-based, propensity score matching 

(Rosenbaum and Rubin, 1983, 1984) to obtain matched difference-in-difference 

estimates. This means that the control outcomes are re-weighted so that they represent 

outcomes for postcodes that more closely resemble the treatment postcodes.10 

                                                 

8 We have investigated the linearity of the price-distance with kernel regressions using the residuals from a 
linear property value model. An example is shown in Appendix B. There is a clear break in the price-
distance trend at 2-3km, suggesting that 2km is an appropriate cut-off point. There is some statistical 
justification in choosing 2km as the cut-off, since it maximises the R2 in the regressions on the basis of a 
0.5km interval grid search. 
9 That is the estimate ( ) ( )1 0 1 0

T T C Cx x x x− − −  where x is the variable, T is the treatment group, C is the 

control group, period 1 is post-policy and period 0 is pre-policy. 
10 Matching is based on bedrooms, bathrooms, floor area, an indicator of neighbourhood social housing, 
distance to the central business district, population density, employment density and pre-policy distance-to-
station. We implement this using the psmatch2 routine available for STATA (Leuven and Sianesi (2003)) 
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As with all quasi-experimental work of this kind the first natural question to ask is: 

did the innovation do what we expect it to do, namely reduce the distance to stations?  

The upper row of Table 1 confirms that for LU/DLR stations it did. We can see a 

reduction in LU/DLR station distance of 1.8km for the treatment group, whilst the 

controls became marginally closer. This last fact arises because our ‘controls’ include 

postcodes that had distance reductions, but were still beyond 2km from the nearest 

station. The difference-in-difference, given in column (7), shows a 1.6km fall in distance 

for treatment areas relative to controls.   

The second row of the Table shows house prices before and after the transport 

innovation.  For the whole sample, log-prices rose by 0.37, corresponding to a 45 percent 

rise in terms of prices. The headline result in Table 1 is therefore that log-prices in the 

group that experienced an effective station distance reduction rose by 0.45, whilst log-

prices in the control group rose by 0.37. Column (7) tests this formally using a 

regression-based t-test of the difference in the means – a ‘difference-in-difference’ 

estimate. The difference in the change is strongly significant with a t-ratio of 3.46, 

showing house price growth to be roughly 9.3 percentage points (= [exp(.089) – 1]×100) 

higher in areas affected by the transport innovation. 

One thing to note from Table 1 is that that the raw ‘control’ group is not that  well 

matched to the treatment group in terms of the pre-treatment characteristics – for 

example, station distance is lower and prices lower in the treatment group. This is a 

consequence of the treatment group representing a specific geographical zone of London, 

with specific transport access problems and geographical characteristics. Our matching 

estimator in Column (8) re-weights the controls to provide better matches in terms of pre-
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treatment characteristics.  The relative distance reduction and relative house price change 

are slightly less, but in the same ballpark, and still substantial and strongly significant in 

statistical terms. 

In terms of treatment-control matching, it is also possible that we might do better 

to consider a restricted sub-set of control neighbourhoods in closer proximity to the site 

of the transport innovation we are studying. We do this in Table 2, which uses the same 

treatment group, but restricts attention to ‘control’ neighbourhoods in South East London, 

within 20km of Bromley, Kent. Doing this does little to improve the pre-treatment 

matching of the groups. But it does bring the post-treatment prices more closely into line. 

Importantly, it also makes very little difference to the overall patterns of results, which 

gives us some confidence that our results are not sensitive to choice of control group. In 

any case, we will adjust our estimates further for differences in characteristics, in the 

regression estimates that follow in the next Section of the paper. 

 

4. Regression Estimates 

Transport Innovation Models 

The results in Tables 1 and 2 show average differences between treatment and control 

groups, where treatment is defined as any distance reduction to within 2km. However, 

there is clearly more information that we can exploit. The transport accessibility changes 

induced by the Jubilee Line Extension and Lewisham extension to the DLR mean we can 

look at how house prices changes for places experiencing big station-distance changes 

compare to house price changes in places with smaller station-distance changes. 
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Tables 3 and 4 show regression estimates of the model in equation (3) using the 

same two-period, postcode unit panels described in the previous section in Tables 1 and 

2. The only variation in station distance is between periods, in postcodes affected by the 

transport access changes. So, any measured effects of station distances on dwelling prices 

occur only through neighbourhood-station distance changes arising as a result of the 

Jubilee Line Extension and the Dockland Light Railway extensions in 1999. 

Column (1) in both Tables shows estimates that allow for postcode unit fixed 

effects, general time effects, but no other controls. The picture from Column (1) in Table 

3 is that prices rose in areas affected by the Jubilee Line and Docklands Light Railway by 

around 5.5% for each kilometre reduction in station distance close to the new stations 

(within 2km). This is in line with the difference-in-difference estimates in Table 1, in 

which the average price rise was, on average, 5.8% per kilometre distance reduction 

(obtained by dividing the price effect by the distance effect). There is no statistically 

significant impact from distance reductions to postcodes that are beyond 2km from the 

new stations. 

Part of the apparent distance reduction effect could be attributable to more general 

spatial effects, like differences in price trends between central London and suburban 

locations. Column (2) tests for this by allowing an interaction between a time trend and 

distance to central London, and by allowing for different linear time trends for postcode 

that are less than, or greater than, 2km from a station in 2000.11 One reason to do this is 

that, for the time period we study, house price growth was higher in more central areas.  

This is confirmed by the strongly negative coefficient on the distance to CBD trend 
                                                 

11 The coefficients on these last interaction terms are not reported. The results are also robust to inclusion of 
a distance-to-station/time-trend interaction 
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interaction in the Table. But the key main result is reassuringly quite robust to this 

modification in specification – whilst the trend growth effect matters, station-distance 

reductions led to significantly higher house prices.  

In Columns (3) and (4) we control for a wide range of property and 

neighbourhood characteristics (documented in Appendix A, panel (a)). After controlling 

for all the characteristics, and allowing for differential time trends over space in Column 

(4), we find that each kilometre distance reduction is valued at around 2.1% of property 

prices. 

One thing to note is that, in the specifications with a full set of control variables, 

we find prices decreasing with distance reductions in our ‘control’ group – that is beyond 

the 2km cut off point at which we maintain that station-distance becomes relevant. There 

are a number of possible explanations for this. One is that it reflects some spurious spatial 

heterogeneity in terms of price growth, which we are not able to capture by general 

distance-to-CBD/time-trend or station-distance/time trend interactions. Another possible 

explanation is that it reflects a short-run disequilibrium effect resulting from the transport 

innovation: the shift in demand towards houses within walking of the new stations is 

offset by a fall in demand for neighbouring houses that experienced a distance reduction, 

but remain outside the 2km threshold. In any case, it shows that the positive price impacts 

of new stations only occur where we would expect – in places that are close to station, 

and not at more remote locations. 

Switching to the South East London sub-sample, in Table 4, we find the same 

pattern, though the station-distance effects are estimated to be slightly lower. 
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Nonetheless, even after adjusting for housing characteristics, and distance-time 

interactions in Column (4), we are still looking at a 1.5% price rise per kilometre.  

Comparison with more conventional estimates 

 One natural question to ask is how much the use of the quasi-experimental 

transport innovation confers advantages in terms of pinning down the value of transport 

access.  To shed light on this issue we estimate more conventional specifications on 

cross-sectional data, with additional variables for the geographical characteristics detailed 

Panel (b) of the Table in Appendix A. These estimates do not rely on the within-

neighbourhood changes induced by the transport innovation. 

These comparison cross-sectional estimates are in Table 5, Column (1). They are 

based on data for the full London sample, aggregated to postcode unit level, for years 

2000 and 2001 only (corresponding to the period after the JLE/DLR improvements). It is 

immediately clear that, even with a full set of controls, the cross-sectional estimates are 

substantially higher than those from the innovation models. Prices fall at the rate of 8.9% 

per kilometre up to 2km. Above this threshold, there is no evidence of any distance effect 

– providing further justification for using this threshold in the innovations models. This is 

a bigger effect than we observed from the JLE/DLR improvements without any housing 

quality controls. 

 We see this as evidence that cross-sectional regressions, even when saturated with 

control variables, tend to overstate the benefits of transport access. This we attribute to 

unobserved area-specific effects that are correlated with station proximity. Of course 

there are other explanations. The data limits our innovations-based methods to changes 
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occurring within 2 years of the network improvement, whilst the cross-section estimates 

might do better at measuring long-run equilibrium impacts. 

Service level effects 

One thing we were not able to consider in the innovation-based estimates is the impact of 

service level differences. Clearly, not all stations are the same, and we would expect the 

price of station proximity to vary with the level of service a station provides. From a 

policy perspective, the fact that land prices rise close to new stations tells us something 

about the value of transport infrastructure improvements, but less about service level 

improvements that entail no new stations. Unfortunately we do not have time-series 

service level data that would allow us to evaluate service level changes, but we can use 

the cross-sectional approach, by looking at service type and service frequency effects. 

Addressing the service-type issue, we are able to consider differences between 

Metro-style London Underground/Docklands Light Railway services and the scheduled, 

limited-stop services provided on the main-line Network Rail system. The LU/DLR 

system provides the core commuting network for intra-urban travel in London, with over 

3 million passenger journey per day (London Underground (2003)). Journeys on the 

much larger London and South East Sector of the Network Rail System amount to just 

1.83 million per day (SRA (2003)). Addressing the service frequency issue, we have data 

on the number of trains per hour, by station and network, provided by the Department of 

Transport. We look at these issues in Columns (2)-(3) of Table 5. 

First, Column (2) allows different price gradients for NR and LU/DLR stations. 

Proximity to Network Rail stations attracts a much lower premium of about 3% per 

kilometre within a 2km radius. This is not so surprising, since Network Rail service 
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intervals are, on average, half those of LU/DLR stations in our data. We explore this 

issue of service frequencies in greater depth in Column (3). Column (3) suggests that 

prices rise by 0.2% for each additional train per hour at an NR station. On the other hand, 

LU/DLR frequencies, whilst marginally significant, seem to have little effect.  

The results are all largely consistent with the idea that the benefits of station 

proximity and high service frequencies are capitalised in property prices, and, we feel, 

demonstrate the plausibility of the hedonic methodology in the transport evaluation 

setting.  Still, the results are uniformly higher than those provided from our transport 

innovation methodology, suggesting that the latter can better account for unobserved 

spatial heterogeneity. 

 

5. Conclusions 

In this paper we consider links between house prices and transport access, 

providing evidence that consumers do strongly value better transport access.  We use  

hedonic valuation models applied to the London area between 1997 and 2001, and  

implement a strong test based on a transport infrastructure innovation. The innovation we 

consider entailed the building of new stations, so we can look at what happened to house 

prices when the distances to the nearest station was reduced. 

Our initial finding is that house prices rose over the period by 9.3 percentage 

points more in places affected by these transport infrastructure changes, relative to places 

that were unaffected. We report further findings that show that that our estimates of the 

impacts of station-distance reductions on prices pass very stringent tests. We also 

compare these results with cross-sectional estimates. Whilst the patterns are similar, the 
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cross-section estimates are all substantially higher. We argue that our innovations-based 

methodology is more appropriate since it takes better account of unobserved spatial 

effects. 

Presumably households wish to be close to stations, and close to stations with 

high service frequencies, because of the journey time savings. So, to test the plausibility 

of our results it is worthwhile comparing the implied value of travel time savings (VTTS) 

with the estimates in the literature obtained using more conventional methods. Assume 

for example that an individual can walk 1km in 10 minutes. Our most conservative 

estimates suggest that a 1km reduction in distances to train stations increases prices by 

around 1.5%. The capitalised value of the distance reduction is around £2500 in our 

sample in 2001, or around £125 per year. Since the time saving over the year for a single 

individual is 80 hours12 this represents a shadow price of walking time of only £1.60 per 

hour. The highest estimates from our innovation-based models would give us a VTTS of 

around £6 per hour. The VTTS recommended to the Department of Transport by Mackie 

et al (2003) is 6.6 pence per minute, or £4 per hour, which is not way out of line with our 

range of estimates. Then again, Asensio (2002) estimates that travel time values for 

suburban commuters in Barcelona can be higher than the hourly wage, which was £13 per 

hour on average in London in 2001.13 

Of course, these comparisons are highly sensitive to the assumed off-train journey 

time. If individuals drive or bus to stations, then the implied time savings of a 1km 

distance reduction will be less, so the valuation of travel time must be higher. On the 

other hand, we have assumed single worker-commuter households. If the capitalisation of 
                                                 

12 20 minutes per day, 5 days a week for 48 weeks 
13 Based on New Earnings Survey data, a 1% sample of all people in work in Britain. 
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distance changes reflects the benefits to more than one person then our time values will 

be lower. 

Whatever the precise figures, it seems from our results that households place 

significant value on transport access and reductions in commuting times, with proximity 

to stations playing a significant and relatively important role amongst other location-

related factors in house price determination. As an example, consider tube-access relative 

to local school performance in our estimates: our most conservative estimates indicate 

that prices go up by 1.5% for a one-quarter standard deviation reduction in station 

distance. For a one-quarter-standard deviation increase in local primary school 

performance – a popular consideration in the literature on neighbourhood amenities and 

house prices in the both the U.S. (e.g. Black, 1999) and Britain (Gibbons and Machin, 

2003) – the corresponding price increase is under 0.75%. So overall our findings, based 

on a conceptually attractive modelling approach, show distance-to-station effects to be 

sizable in terms of house price determination.  
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Figure 1: The Geographical Extent of the Samples.
The larger circle shows the extent of the sample within 30km of Holborn. The smaller 
circle shows the extent of the sample within 20km of Bromley. Greater London boundary 
shown for comparison.   
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Figure 2a: London Underground Network in Central, and South East London pre-2000 

 

Figure 2b: London Underground Network in Central, and South East London, post-1999. 
The Jubilee Line extension is the solid grey line running from Green Park in the West to 
Stratford in the North East. The Lewisham DLR extension runs South West from Cutty 
Sark at the bottom right of the diagram. Dotted rings show the relevant new stations. 
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TABLE 1: 

SUMMARY STATISTICS AND DIFFERENCE IN DIFFERENCE ESTIMATES: 
LONDON METROPOLITAN SAMPLE, 30 KM RADIUS FROM HOLBORN 

 Full sub- sample ‘Treatments’ ‘Controls’ Estimates 

 (1) 
Before 

(2) 
After 

(3) 
Before 

(4) 
After 

(5) 
Before 

(6) 
After 

(7) 
Raw 

(t-ratio) 

(8) 
Matched
(t-ratio) 

LU/DLR 
distance 

3.94 
(4.08) 

3.69 
(3.82) 

2.85
(0.85) 

1.06
(0.54) 

3.97
(4.13) 

3.76
(4.85) 

-1.588 
(-37.84) 

-1.409
(-28.18) 

Log price 11.46 
(0.44) 

11.83 
(0.43) 

11.36
(0.40) 

11.81 
(0.39) 

11.46 
(0.44) 

11.83 
(0.43) 

0.089 
(3.46) 

0.061
(2.44) 

Sample 7474 7474 207 207 7267 7267 7474 7474 
         
 
Notes: Treatment refers to postcode units for which distance to LU/DLR station was less in year 2000 than in 
previous years, and where distance in year 2000 was less than 2km 
Pre-treatment years are 1997, 1998, 1999; Post-treatment years are 2000, 2001 
Data units are postcode unit/ before-after cells 
Table shows means and standard deviations, except columns 7 and 8, which show difference in difference 
coefficient and t-statistic 
Column (8) Matching is by kernel on log-logit-propensity score using bedrooms, bathrooms, floor area, council 
estate, distance to primary school, primary road, railway line, LU/DLR station pre-policy, distance to Central 
Business District. T-ratio is from bootstrap on 100 replications. 

 

TABLE 2: 
SUMMARY STATISTICS AND DIFFERENCE IN DIFFERENCE ESTIMATES: SE 

LONDON SAMPLE, 20 KM RADIUS FROM BROMLEY 

 Full sub- sample ‘Treatments’ ‘Controls’ Estimates 

 (1) 
Before 

(2) 
After 

(3) 
Before 

(4) 
After 

(5) 
Before 

(6) 
After 

(7) 
Raw 

(t-ratio) 

(8) 
Matched
(t-ratio) 

LU/DLR 
Distance 

4.84 
(5.06) 

4.34 
(4.67) 

2.85
(0.85) 

1.057
(0.543) 

4.96
(4.13) 

4.53
(4.73) 

-1.363 
(-31.37) 

-1.443
(29.69) 

Log price 11.43 
(0.45) 

11.81 
(0.45) 

11.36
(0.40) 

11.81
(0.39) 

11.43
(0.45) 

11.81
(0.45) 

0.080 
(3.06) 

0.058
(2.00) 

Sample 3787 3787 207 207 3581 3581 3787 3122 
         
 
Notes: Treatment refers to postcode units for which distance to LU/DLR station was less in year 2000 than in 
previous years, and where distance in year 2000 was less than 2km 
Pre-treatment years are 1997, 1998, 1999; Post-treatment years are 2000, 2001 
Data units are postcode unit/ before-after cells 
Table shows means and standard deviations, except columns 7 and 8, which show difference in difference 
coefficient and t-statistic 
Column (8) Matching is by kernel on log-logit-propensity score using bedrooms, bathrooms, floor area, council 
estate, distance to primary school, primary road, railway line, LU/DLR station pre-policy, distance to Central 
Business District. T-ratio is from bootstrap on 100 replications. 
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TABLE 3: 

RAIL SERVICE INNOVATIONS AND PROPERTY PRICES: POSTCODE UNIT 
AGGREGATED DATA, 30KM RADIUS FROM HOLBORN 

 (1) (2) (3) (4) 

     
Km to nearest LU/DLR  | distance < 

2km 
-5.544 
(-4.79) 

-3.991 
(-3.41) 

-3.924 
(-6.17) 

-2.103 
(-3.33) 

Km to nearest LU/DLR | distance ≥ 
2km 

0.559 
(0.87) 

0.289 
(0.43) 

1.257 
(3.57) 

1.161 
(3.18) 

Distance to CBD * Trend - -0.169 
(-6.61) 

- -0.225 
(-16.18) 

Housing characteristics No No Yes Yes 
Time dummies Yes Yes Yes Yes 
Time/station-distance interactions No Yes No Yes 
Within R2 0.606 0.609 0.882 0.887 
Sample size 14948 14948 14948 14948 
Fixed effects variance share 0.775 0.767 0.888 0.880 

     

Notes: dependent variable is log property price 
Data is aggregated to postcode unit level for two periods: pre-2000, 2000 and after 
Regressions include controls variables detailed in Appendix A, panel (a) 
Coefficients are x100 
t-statistics in parentheses 
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TABLE 4: 

RAIL SERVICE INNOVATIONS AND PROPERTY PRICES: POSTCODE UNIT 
AGGREGATED DATA, 20KM RADIUS FROM BROMLEY 

 (1) (2) (3) (4) 

     
Km to nearest LU/DLR  | distance < 

2km 
-4.589 
(-3.77) 

-3.343 
(-2.77) 

-2.406 
(-3.51) 

-1.436 
(-2.10) 

Km to nearest LU/DLR | distance ≥ 
2km 

1.617 
(2.32) 

-0.138 
(-0.18) 

2.850 
(7.20) 

1.355 
(3.02) 

Distance to CBD * Trend - -0.223 
(-4.84) 

- -0.275 
(-10.07) 

Housing characteristics No No Yes Yes 
Time dummies Yes Yes Yes Yes 
Time/station-distance interactions No Yes No Yes 
Within R2 0.605 0.609 0.876 0.887 
Sample size 3576 3576 3576 3576 
Fixed effects variance share 0.791 0.762 0.920 0.893 

     

Notes: dependent variable is log property price 
Data is aggregated to postcode unit level for two periods: pre-2000, 2000 and after 
Regressions include controls variables detailed in Appendix A, panel (a) 
Coefficients are x100 
t-statistics in parentheses 
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TABLE 5: 
RAIL ACCESS AND PROPERTY PRICES: CROSS SECTION ESTIMATES 
ON FULL LONDON SAMPLE, WITH SERVICE-LEVEL DIFFERENCES – 

YEARS 2000 AND 2001 ONLY 
 (1) (2) (3) 

    
Km to nearest LU/DLR station 
| <2km 

-8.500 
(-10.42) 

-9.248 
(-10.99) 

-10.103 
(-11.96) 

Km to nearest LU/DLR station 
| ≥2km 

-0.189 
(-1.22) 

-0.244 
(-1.56) 

-0.219 
(-1.38) 

Km to nearest NR station 
| <2km 

- -3.009 
(-3.76) 

-3.122 
(-3.89) 

Km to nearest NR station 
| ≥2km 

- 0.022 
(0.04) 

-0.036 
(-0.06) 

LU/DLR service frequency (trains per hour) - - -0.055 
(-2.03) 

NR service frequency (trains per hour) - - 0.219 
(5.86) 

Sample size 15943 15943 15761 
R2 0.701 0.702 0.705 

Notes: dependent variable is log property price 
Regressions include controls variables detailed in Appendix A panels (a) and (b), plus distance to 
central business district and distance-to-CBD-time interactions 
Coefficients are x100 
Robust t-statistics in parentheses 
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Appendix A 

OTHER VARIABLES INCLUDED IN THE REGRESSIONS 

 
Panel (a): Time varying characteristics used in innovations-based regression specifications 
Bedrooms Number of bedrooms in the property 
Bathrooms Number of bathrooms in the property 
Floor area  in m2 
Age of property Years 
Central heating Full, partial, none 
Garage Single, double, parking space, none 
Property type Detached, semi-detached, terraced, flat/maisonette, bungalow or cottage 
New property New or second-hand property indicator 
Tenancy Leasehold or freehold 
Key stage 2 Mean proportion at key stage 2 level 4 (age 11) in local primary schools 
GCSEs Mean proportion passing GCSE grade A-C (age 16) in local secondary schools 
Month Sales month (trend) 
Year Year dummies 

  
Panel (b): Aditional time invariant characteristics used in cross-sectional models 
Social housing Three variables: postcode sector proportions in Acorn group 14, 15, 16 (social housing)  
School distance Mean distance to nearest 3 primary schools 
Inter-property distance Mean distance to nearest 6 properties in the sample 
Post-office distance Distance to nearest post office 
Natural resource 
distance 

Distance to nearest SSSI, Conservation Area, Nature Reserve or other designated natural 
resource 

Water feature Indicator of proximity of postcode unit to river, lake or canal (<200m) 
Coastal feature Indicator of proximity of postcode unit to coastline or tidal river (<500m) 
Woodland Indicator of proximity of postcode unit to woodland or marshland (<200m) 
Primary road Indicator of proximity of postcode unit to Motorway, primary road or A-road dual 

carriageway (<200m) 
Railway line Indicator of proximity of postcode unit to railway line (<200m) 
Airport Indicator of proximity of postcode unit to airport (<2km) 
Population density 1991 population density (persons per km2) in property Enumeration District from GB 

Census 
Employment density Total employment density (employees per km2) 

  

 



 

 - 33 - 

Appendix B 

PROPERTY PRICE GRADIENT, WITH DISTANCE TO LU/DLR STATIONS 

Kernel regression, bw = .5, k = 6

Grid points
0 2 4 6 8 10

-.08

-.04

0

.04

.08

 

Figure shows kernel regression of residual prices on distance to London Underground/Docklands Light 
railway stations in km (grid points). Residual prices are estimated as the residual from an OLS regression 
of log-prices on the controls detailed in Appendix A for 2000/2001 
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