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Estimating the Impact of Metro North

1. Introduction

The single largest project under the Irish National Development Plan (NDP) 2007-
2013, is the construction of a Metro system, made up principally of two metro lines —
Metro-North and Metro-West along with an interconnector. Metro-North which may
well be the only part of the system that will actually be built is expected to costs
somewhere in the region of €3 billion and €6 billion*. According to the Rail
Procurement Agency, Metro North is going to consist of underground, surface and
elevated tracks over a total length of 18 kilometres. Initially there will be 15 stops
along the route with a further two to be added later. Furthermore there will be park
and ride facilities enabling multimodal commutes. Metro North is expected to carry
35 million passengers per year, which is larger than the currant usage of the LUAS
(both lines) usage which carried 29 million passengers in 2007, with trains every 4

minutes.

Despite the significant expected expenditure, no cost benefit analysis on the project
or any other evaluation has been published?. This paper aims at filling the information
gap by assessing the impact of Metro-North. In doing so it does not follow the
conventional cost-benefit analysis (CBA) methodology but instead utilises a novel
approach using the results of hedonic analysis along with the application of a
macroeconomic approach. In relation to the application of the hedonic estimates the
paper considers the dynamic benefits in terms of changed land use. In both cases the

analysis is carried out in the context of a review of the international literature.

The usual approach to the ex-ante evaluation of a project such as Metro-North is to
carry out a Cost Benefit Analysis (CBA). The usual approach in CBA is to estimate
the expected change in accessibility as measured by distance or time from
employment and other amenities. A given location is likely to benefit from higher

accessibility after the transport investment which should thus result in a reduction of

! The expected cost of Metro-North has not been made public by the Rail Procurement Agency (RPA),
apparently for commercial reasons so as not to give the potential bidders for the project the benefit of
knowing the budget that is available for the project. While the range of costs is quite wide one would
expect the project to cost closer to €3 billion than €6 billion.

Z Evaluations have been carried out by the RPA but these are not publicly available.



travel time. This in turn can be translated into a monetary value by applying a cost of
time. A further direct impact, which is typically considered as part of a CBA is the
reduction in accidents and thus injuries and fatalities. In doing so it relies on a range
of assumptions about the direct impacts on travel times, the number of travellers, the
value of time and the value of prevented accidents. Furthermore, CBA analysis
requires assumptions regarding the appropriate discount rate which is used to discount
future benefits and costs. As such the CBA approach is more readily applied by the
agencies sponsoring the investment or their consultants since they will have more

detailed knowledge regarding some of these aspects.

However, the ex-post benefits of transport infrastructure have also been assessed
using a number of alternative approaches. One is to consider the impact of the
investment on property prices, comparing the before investment prices with the after
investment prices, accounting for all other relevant factors. This methodology is
attractive since it encapsulates all impacts, positive and negative, in the analysis.
Another method that has been applied is the estimation of aggregate function of
economic activity in response to changes in a range of inputs including infrastructure.
Again this method captures a wider set of benefits than is captured by cost benefit
analysis. Finally, some research has also considered the derived or dynamic benefits
of transport infrastructure in terms of land-use as expressed in population and
employment changes. This paper uses the results of these approaches to asses the ex-

ante benefits of Metro-North.

This paper is organised as follows. The next section considers the impact of public
transport infrastructure investment on population density and employment which can
be considered the dynamic benefits of investment. Section three review the published
literature regarding the impact of transport infrastructure on property prices and
utilises this to estimate the likely impact of Metro-North on property values. Finally
section four reviews the literature on the macroeconomic impact of public
infrastructure investment and utilises these results in order to derive a return of the
investment in Metro-north. Finally section 5 summarises the results and draws

conclusions.



2. Population and Employment Density

A common argument against rail based public transport infrastructure in Ireland is
that population densities are too low so that the level of usage will not justify the
higher fixed costs of the rail system as opposed to a bus based system. This argument
ignores the possibility that the introduction of a rail based system will in itself change
the population density along the rail corridor, which constitutes a dynamic effect®.
Likewise the construction of a Metro line is likely to impact on the distribution of
economic activity and thus employment. These issues are considered in the this

section.

Population Density

The potential impact of rail based systems on population density are at the heart of the
‘new urbanism’ movement, which argues that additional road infrastructure leads to
increased use of cars and sprawl while rail leads to higher densities and more
sustainability*. However it may also be argued that since transport costs have reduced
significantly as a proportion of overall expenditure the connection between transport
infrastructure and the distribution of the population has weakened. These issues are
explored in a paper by Handy (2005) that reviews the existing literature. Her review
concludes that light rail infrastructure can increase densities over time, but that this
increase in densities is contingent on other factors also being in place. These include
the implementation of supportive planning policies, underlying economic buoyancy,
the complementarity of the rail system with other transport infrastructure and
restrictions on parking.

Levinson (2008) considered the impact of the development of the rail system in
London in the 19" and 20™ Centuries on population and employment densities. By
considering such a long period the paper can account for the lagged effects of
infrastructure development as well as the endogeneity. In addition the paper
separately considers the impact on different types of areas by classifying all areas into
two categories — core and peripheral. The paper reports that rail development is a
precursor to population increase but that this population increase leads to subsequent

® These issues have been considered in Indecon (2008) but without reference to the international
literature or an explicit model, but with assumptions and projections largely based on external sources,
which were adopted without much questioning.

* The latter is also sometimes referred to as ‘smart growth’.



additional rail investment. Thus, rail developments have led to suburbanisation with
an increasing proportion of the population resident in suburban areas. This trend of
suburbanisation was found to have accelerated due to the construction of the
underground system. More formally a 10% increase in underground capacity (0.3
stations per km2) leads to 2.2% increase in population density. Interestingly there are
spillover effects in the suburban area whereby neighbouring areas to those that have
rail and underground services also experienced an increase in population density.
Finally, the introduction of the underground in particular has led to significantly

higher employment concentration in the core central business districts.

Another recent study which considers the impact of transport infrastructure on
population and employment is that of Duranton & Turner (2008). They found that a
10% increase in a city’s stock of roads leads to a 2% increase in population and
employment. A 10% increase in the stock of large buses leads to a 0.8% increase in

population.

Translating these estimated impacts into actual projected impacts for the Metro-
North line is not straightforward since it introduces a new service rather than
improving the service. It is however, not unreasonable to expect an increase in
densities of 5% or 10% concentrated in the electoral districts in which the Metro line
is being built. The actual (ex-post) impact will of course depend on planning decisions
and the level of future development, and these factors will also determine the time

horizon over which the impacts take place.

Given that the evidence suggests that impact is likely to be limited to a relatively
narrow corridor around the Metro line it is necessary to consider just portions of the
EDs>. Following the literature we allow for the highest impact of the Metro to extend
500 metres from the line in either direction, with a more modest impact for area
located between 500 metres and 1,000 meters from the line. By using a spatial buffer
in a GIS package it is possible to calculate the fraction of each ED that is within this

® It is important to keep in mind that Metro-North is at this point not part of complete system of
underground lines and the public transport system in Dublin is not well integrated so that Metro-North
should be considered more as a stand alone project than a part of a larger network. In time the
integration with a range of transport modes with in the Dublin area may improve in which case the
benefits are likely to greater.



500 metre buffer and beyond that in the 500 to 1,000 meter buffer. Secondly, since the
impacts are more likely to accrue only to properties located closer to Metro stations
rather then the line per se we also apply buffers around the stations. Again it is
possible to derive buffers for this and use them to calculate the impact. The Metro line
along with the stations and buffers is shown in Map 1. The Map shows the difference
between the two approaches to buffering for the 500 meter buffers, with the station

buffer covering a smaller are than the line buffer.

If one assumes that the population is spread evenly within each electoral division
(ED) it is straightforward to calculate the population contained with the buffers, and it
is then also simple to calculate the impact of the assumed 5% and 10% increases of
the population. Subject to the validity of the assumptions, in 2006 some 59,000 and
45,000 persons resided in the line buffer and station buffer respectively. Along the
line buffer the population would increase by 3,000 or 6,000 respectively for the 5% or
10% assumed increase, while along the station buffer the respective increase is 2,200
and 4,400. For the 500 to 1,000 meter buffers we assume 2.5% and 5% increase
respectively, which yields approximately 1,500, 3000, 1,700 or 3,400 additional

persons.

One important point to note is that the projected impact of Metro-North outlined
above does not include the natural increase in the population. While Fingal
experienced very rapid population growth during the period 2002 to 2006, Dublin
County Borough experienced only very modest growth. This reflects the nature of
current land-use, where development land had been available in Fingal but not in
Dublin County Borough. Going forward the likely population growth is somewhat
uncertain. While it is still likely that the trend growth in Dublin County Borough will
continue at low rates, the previous high growth in Fingal may not be replicated in the
short- to medium-term. This will be due to the likely effects of the economic
downturn which is likely to turn net immigration into net emigration and since it will
take some time before the internal migration pattern returns to the traditional pattern
of migration towards the large cities and particularly Dublin. This could leave Dublin
in a situation with rapidly falling population share, and thus impact on the population

growth in Fingal. In the absence of firm predictions of these patterns, the analysis here



decision.




Employment Density

Button et al. (1995) conducted a large survey of new commercial premises to analyse
the importance of transport access to the location decisions of firms. They found that
different transport infrastructures had different effects. Roads were found to be an
important locational determinant, where firms seek to have ready access to the parent
company and where the new firm comes from outside the local area and are thus
found to be more important for inward investment. This link was found to be even
stronger in the case of airports. Bus connections were found to be more important for
larger firms, perhaps reflecting the fact that they can service a larger catchment than

fixed line rail.

In a microeconometric study of locational factors affecting firm startups and
relocation in Portugal, Holl (2004) found that transport infrastructure and market
access was particularly important for firm relocation. This has important implications
since it implies that new transport infrastructure will lead to a relocation of firms
rather than startups so this investment may not create additional jobs and indeed may

lead to a relocation away from one part of the network to another part.

Regeneration implies population and employment growth. In that context it is
interesting to note that in a study of Sheffield the impact of transport investment on
regeneration was not found to be particularly strong. However, this was related to the
lack of co-ordination and fragmentation in urban governance (see Lawless and Gore,
1999).

Overall this research suggests that new rail infrastructure is likely to increase the
population particularly outside of the city centre while also increasing employment.
The latter is likely to be more prominent in central areas and might be due to
employment relocation rather than through the generation of new jobs. It is therefore
difficult to asses the precise impact the Metro will have on job location and it is even
more difficult to estimate the benefits since one needs not only to identify the number

of net new jobs but also the sectors these are in and the level at which these jobs are.



3. Property Values

There have been numerous studies on the impact of major transport investments on
property values. These encapsulate a range of impacts including the direct impact
from improvements of accessibility, reduction in congestion, improvement in the
environment. In addition to these positive impact there may be negative impacts such
as noise, additional traffic, safety and aesthetics. All of these effects as well as the
discounting allowed for by individuals are captured in the house price and this effect

can be recovered using a hedonic regression model.

Hedonic models estimate property values as a function of the characteristics of the
property and the indicators of the amenities and disamenities in the vicinity of the
property. One amenity is of course the presence of various transport infrastructure
including Metro/underground stations. An important aspect of the model is that
(dis)amenities are assumed to only affect property values over a limited distance. The
rationale for this is clear — amenities that are far away are more costly to access (either
in time or money terms) and thus matter less to the property value. The degree to
which this is true is typically assessed using a sensitivity analysis where models with
alternative distance decay assumptions are estimated. In effect the hedonic model
compares property values for properties close to the transport infrastructure being
analysed and those that are not close to this infrastructure, taking out all other effects.
The model is estimated using regression techniques and the coefficients that are
recovered from this estimation can then be used to derive a value of the presence of

infrastructure as a fraction of the property value.

One such analysis is that of Gibbons and Machin (2005) who analysed the impact
of the Jubilee Line extension of the London Underground and the Lewisham
extension to the London Docklands Light Railway. New lines increased property
values by 9.3% on average. They found that the impact vanished at a distance of two

kilometres from a station.

In contrast Bae at al. (2003) found that the construction of an additional Metro line
in Seoul added very little to property values. However, their analysis was limited to
properties built before the additional Metro line was constructed. Supply of properties

has significantly increased since the construction which is likely to have resulted in a



downward pressure on prices at least in relative terms. An interesting finding of the
study was that the new line had a significant impact on the overall usage of the Metro
system in Seoul which increased by almost 15%. This highlights the significant

network effects in terms of usage that can be achieved in an integrated system.

Armstrong and Rodriguez (2006) estimated hedonic models for the impact of
commuter rail in eastern Massachusetts. They found that the proximity to commuter
rail services increased property values by approximately 10%. Similarly, Strand and
Vagnes (2001) found a 10% impact for properties located within 100 meters of the

railway line.

A smaller impact was estimated by Hess and Almeida (2007) for the value of a
property being located close to rail transit stations in Buffalo, New York, in that they
found that such a location increases property values by 2-5%. Interestingly they found

a larger impact for properties in high income areas.

In a very recent Irish study Mayor et al. (2008) considered the impact of the LUAS
on property prices. They found that the new light rail transit system in Dublin (LUAS)
has had a significant impact on property values. For example along a 500 metre buffer
in Zone 2 and 3 of the Green Line the LUAS has increased property values by 12%
accounting for all other factors. Again there is significant distance decay in the impact
which vanishes at a distance of 2 kilometres from LUAS stations. Interestingly this
study found a smaller impact of both the Dublin Area Rapid Transit (DART) and
mainline rail stations on property values. This is likely to be explained by the
frequency differences of the different rail based systems. LUAS has higher
frequencies than DART which in turn has higher frequencies than mainline rail.

The results reported here mirror those found in a meta-analysis by Debrezion et al.
(2007). That study considered not just residential property but also commercial
property. Interestingly, the premium for commercial property located close to rail
transit stations was found to be over 12% higher than that for residential property,
which received a premium of just over 4%. For every 250 metres that a commercial
property is located closer to a station it gains 2.3% in value. This result clearly

highlights the benefits for commercial development from the construction of transit
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rail systems to the local areas in which the stations are located, which will be further

addressed below.

This review of the literature clearly highlights that a new METRO line will bestow
significant increases in property values of about 10% to those properties located
relatively close to MTERO stations, with a distance decay so that along an outer

buffer the impact on property values is 5%.

In order to predict the impact on house prices it is necessary to consider first the
number of households and thus housing units that are likely to be affected. In order to
do Small Area Census of Population data is utilised. This is available at the Electoral
District (ED) level. By assuming that the population is evenly distributed within each
ED one can calculate the number of households, housing units and persons that will

benefit from the Metro in terms of property values.

Using the 2006 Census as the basis for the calculations then approximately 20,000
households were resident in the 500 metre line buffer and just over 15,000 households
were resident in the 500 metre station buffers. For the 500 to 1,000 buffer the
corresponding figures are 22,000 and 25,000 households respectively.

Of course not all properties are privately owned and in so far as they are owned by
local authorities or other public bodies, these will benefit from the property value
increase. Around a quarter of households reside in rented accommodation rented from
local authorities and voluntary bodies, which means that about 5,000 households in
the 500 meter line-buffer or 4,000 households for the 500 meter station-buffers are
renting such accommodations. A similar proportion is also renting from the private
sector so that about 50% of households along the Metro-North route are renting. A
similar 50:50 split emerges in relation to the types of housing units with just over 47%
of housing units being accounted for by houses, 48% accounted for by apartments and
bedsits and with the rest being accounted mobile homes or those where the housing

unit is not stated.

The department of Environment Housing statistics indicate that the average new
house in Dublin cost €350,000 during the third quarter in 2008, while second hand
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houses cost just over €410,000. New apartments in Dublin cost just over €310,000
while second hand apartments were making just below €310,000. According to the
Permanent TSB/ESRI house price index, house prices in Dublin in January 2009
averaged just short of €350,000. However, house prices in north Dublin are lower
than in the southern part of Dublin. This difference is somewhere in the region of
€60,000 or 17%.

According to the findings from the literature it is reasonable to expect housing
units to within the 500 meter buffers along the Metro line to gain approximately 10%
in value, with properties located further away to gain 5%. Taking the figures for house
and apartment prices and adjusting the average downwards by 17% yields an average
house price of €290,000 and an apartment price of €257,300. Using just the identified
number of houses and apartments with these prices it is straightforward to work out
the impact of a 10% increase of values, assuming the current prices prevail®. Using
the 500 metre line buffer this impact amounts to a gain of €534 million, while using
the 500 meter station buffer a gain of €396 million would be realised. For the 500 to
1,000 metre €287 million and €325 million so that the totals €822 million or €720
million for the combined 500 metre and 500 to 1,000 metre buffers.

In section 2.1 the induced change in population due to the completion of a Metro
was outlined. These are essentially the dynamic benefits of the infrastructure
investment which should be included in the impact assessment. If one applies the
existing household size to this population one can derive an estimate of the number of
households and using the split between house and apartment derive the number of
additional properties which might also benefit from the increase in property values.
Assuming a 5% increase in the population would add just over 1000 households to the
500 metre line buffer and 760 to the 500 metre station buffer. The associated gain in
property values for the housing units for these additional households would be €26.7
million and €19.8 million respectively. This would increase to €53.4 million and
€39.6 million if one assumes a population increase of 10%. Allowing for a population
increase of 2.5% or 5% in the 500 to 1,000 meter buffer adds 530, 1,060, 600 or 1,200
households respectively, which results in a further property value gain of €7.2 million
€14.4 million €8.1 million €16.2 million.

® Perhaps a somewhat heroic assumption in the current economic environment.
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Thus, if one allows for the impact of the induced population density the valuation
would reach almost €890 million. It should be noted that in these calculations no
allowance is made for an increase in the population that might take place in the
absence of the investment in Metro-North. However, the implications are readily
calculated given the numbers set out above. For example if through integrated
planning the population in the buffers were to double then the benefit still would only
be €1.64 billion which would only cover about half of the lower range expected cost
of Metro-North.

While the above calculations account for all the benefits accruing to the residential
property owners along the Metro line, these may underestimate the clearly
underestimate the total benefits. While the results of the hedonic models suggest that
properties not located in close proximity to the Metro line are not subject to an
increase in values indicating that the benefits of Metro will not be different zero the
method does not account for externalities that are not priced by the market such as
some environmental benefits as well as the benefits enjoyed by individuals who use
the service infrequently, such as holiday makers flying into Dublin airport.

Immediate environmental effects such as the reduction in congestion or noise and
the improvement of air quality are of course accounted for by the method, but for
example in the absence of carbon taxes reductions in carbon emissions may not be
properly accounted for by the method. Relative to the benefits assessed as part of the
above analysis these omitted benefits are likely to be small relative to the overall

impact on property prices.

The benefits to persons who do not reside in proximity to the line that not reflected
in the hedonic analysis are largely time savings, which are more properly assessed as

part of a cost-benefit analysis’.

" If one assumes that one third of the passengers (7 million) from Dublin airport are going to use the
Metro with a time saving of 20 minutes the benefit valued at the value of time proposed in Goodbody
(2004) of €4.7 per hour would be just short of €11 million. Obviously these are recurring benefits so if
one assumes a 30 year time horizon and ignores discounting then the value would be just under €330
million. Using the Goodbody figures along with the projected passenger numbers it is simple to
establish that, assuming these numbers are correct, a benefit to cost ration in excess of one is likely to
result.

13



Finally, the above analysis only considered residential properties, omitting
commercial properties. The degree to which these gain in value depends on the impact
on employment which as was noted above is somewhat ambiguous. If for example an
increase in employment close to Metro-North is simply due to relocation then a
consequent drop in property values in the areas where the employment moved from is
likely, cancelling out the benefit.

4. Economic Aggregates

One problem with the microeconomic approach to assessing the benefits of Metro-
North is that it is difficult to measure all the benefits and indeed all the costs of the
project. One way to get around this problem is to apply a macroeconomic approach. It
turns out that a large literature considers the impact of transport infrastructure on
economic aggregates such as GDP. However, most of these studies focus on the
macroeconomic effects or at best the regional effects, rather than local impacts. They
studies are typically estimating models to identify the impact on aggregate output,
costs and total factor productivity (growth no accounted for by inputs). Overall
infrastructure tends to have a positive impact on output and total factor productivity
and decrease costs. The results of a large number of studies for Greece, Ireland,
Portugal and Spain have been summarised in Bradley et al. (2004). They did a quasi
meta-analysis, which is shown in Figure 1, where the mean elasticities for each type
of approach is shown along with the two standard deviations confidence interval. For
example the figure shows that on average a one percent increase in the stock of
infrastructure results in a one quarter percent increase in output, but this is likely to
fall in the range between just a negative and as high as 0.59%. The TFP elasticities
are even larger while the cost elasticities are smaller such that a one percent increase

in infrastructure stock would result in a decline of costs of 0.19%.
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Figure 1 Average elasticities and confidence intervals
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Source: Bradley et al. (2004).

The size of the impact at the macro level depends on a range of factors. These include
the initial level of infrastructure (e.g. a country only needs only one road network and
not two), the type of infrastructure that is build and sectors that are investigated (in the
case of Figure 1 all sectors together). The results at the regional level are more patchy.
This is likely to be explained by the fact that the benefits may spill out of the region,
that there are important interactions between infrastructure and other growth drivers
and that there may be excess capacity/lack of demand for further infrastructure. For
example, in a recent paper Crescenzi and Rodriguez-Pose (2008) find that while a
good infrastructure endowment in European regions along with a good endowment in
neighbouring regions results in higher growth rates, additional investment does not
seem to have a positive impact. As such a good transport infrastructure is a necessary
but not sufficient condition for growth at the regional level.

At a more local level a few studies have considered the impact of transport
infrastructure on shopping patterns and turnover. For example Crampton (2003)
reports that rail infrastructure terminating in the centre of towns increases the number
of shoppers in the centre resulting in significantly higher turnover. However, this
results in sharp increases in rents for shops which in turn changes the nature of shops
located in central areas as smaller local shops are priced out of these locations. Blum
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(1982) found that road infrastructure had a positive growth effect at the local authority
level in Germany while railroads were found to have at best a marginal impact. In a
meta-analysis, Button (1995) finds that at the local level road infrastructure
investment has a negative impact while other transport infrastructures have a small

positive impact on economic activity.

In summary the literature yields somewhat contradictory results. At the aggregate
macroeconomic level infrastructure is found to have significant positive impacts, but
at the more disaggregated local or regional level the evidence of a strong link between
transport infrastructure and the key economic aggregates such as output and growth is
less pronounced. Interestingly this lesser impact at the regional level appears to persist

even if spatial spillovers are taken account of.

Utilising the results from the macro economic studies one can assess the impact of
Metro North on the economy as a whole and calculate a rate of return. In order to do
this it is first necessary to establish the level of the public capital stock. Using this and
the elasticities from the literature it is relatively trivial to calculate the return on the
investment®. Our crude estimate of the public capital stock for 2008 is €250 billion®.
While a precise costing has not been published by the government Metro North is
expected to cost somewhere in the region of € 3 to 6 billion. In other words it would
add 1.2% to 2.4% to the capital stock. Using the average elasticity this would add
between 0.3% and 0.6% to GDP which using the figures for 2007 would amount to €
600 million to €1.2 billion. This would be a significant immediate return on the
investment, which is however significantly driven by the choice of elasticity. The
average elasticity of 0.25 given the current public capital to GDP ratio implies a
marginal product (return) of almost 19% which is quite high. An implied return of
13% was identified for roads investment in a paper by Keeney (2007). This given the
capital to GDP ratio would imply an elasticity of 0.17, which in turn would result in

an increase of GDP in the range of € 390 million to € 775 million.

& All calculations presented here are based on a Cobb-Douglas production function.

® This was calculated using real gross fixed capital formation by central and local government for the
period 1970 to 2008 with the last two data points taken from the department of finance estimates and
the other data taken from the national accounts. A depreciation rate of 2% was assumed and the starting
value was constructed using Harberger’s formula with a real growth rate of investment of 5.6%.
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One interesting feature of using this approach is that the higher the ‘addition’ to the
capital stock the bigger the return to the investment. In other words if the cost of
Metro North doubles then the return also doubles. However, paying double the cost
does not imply double the benefit, especially if the higher cost merely reflects higher
profits for the construction companies, rather than a higher specification. This reflects
the theoretical foundations of the method which assume competitive markets and
hence competitive pricing by bidders for projects. In practice these might not hold.
In a statistical ex-post analysis inefficient investments would reduce the size of the
elasticity and indeed one can find examples where this is not statistically different
from zero. Ex-ante however, the application of this aggregate approach is very
sensitive to the investment values that are used and to the assumption that the
marginal product of the proposed investment is equal to that of other infrastructures

used to derive the estimates.

6. Conclusions

This paper has analysed the impact of Metro North using two novel methods, namely
the hedonic pricing models and the macroeconomic returns to infrastructure literature,
rather than the standard Cost Benefit Analysis. It was shown how the dynamic
benefits from the construction of Metro-North can be incorporated into the estimation
of the impact using the hedonic property valuation models. This analysis addresses an
important information gap for any discussions around the decision to proceed with the
construction of Metro-North. The results are quite interesting in that contradictory

results are found.

The application of the hedonic pricing model results suggests that the benefits are
likely to significantly smaller than the cost of the project, suggesting that the project
should not proceed. However, that methodology does omit some benefits such as the
potential for net additions to employment, global environmental externalities and
direct benefits to individuals not living in proximity to the Metro line. It is argued that
these omitted benefits would not be sufficiently large to change the overall

recommendation from this approach.

19 As Pritchett (1996) notes, in terms of the productive capacity of an economy there is a big difference
between investing in roads or rail and investing in a presidential palace. In the same sense there is a big
difference between and investment in Metro that is achieved at competitive cost as compared to one
that is achieved at over-inflated costs.
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The application of the results from the macroeconomic returns to infrastructure
literature on the other hand found a return that would exceed that of a private sector
investment suggesting that the project should proceed. This result is highly dependent
on the elasticities used and the marginal product of the investment considered. Here
we assumed that Metro-North will have a similar impact on output as the average
infrastructure already in place in a range of countries that suffer an infrastructure
deficit.

While the results are dependent on a range of assumptions they should provide a
useful starting point for discussions about the merits of the Metro-North. While the
assumptions utilised here are based on sound arguments other researchers may dispute

these, but can use the methods proposed here to readily calculate alternative benefits.

Overall, the proposed methodology should prove useful for the evaluation of a
range of projects not just in Ireland and should form part of a suite of evaluation
methodologies applied before any large investment decision is made. Both
methodologies used here have the advantage (over CBA) of incorporating effects that

are otherwise difficult to evaluate.
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