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1 Introduction

The spatial planning concept of multifunctional danse has been gaining in popularity in the Ne#mel$
during the last decade. Multifunctional land useolmes combining different socio-economic functidnsthe
same area.It aims furthermore at welfare enhancement throegploitation of the economies of synergy
between combined land use functions (Vreeker et 24104, Rodenburg and Nijkamp, 2004). This paper
evaluates the welfare effects of a large multifimw@l land use project involving urban constructiand
infrastructural investment in the Amsterdam SouxiisAArea’

This paper is related to a rather small literatheag studies the possible synergy effects of comgidifferent
land use functions. Several studies analyse therdkgmce between the residential property valuestlaad
pattern of surrounding land usé&eoghegan et al. (1997) find that increased diyeesd fragmentation of
land uses around a residential property makes @inarpositive contribution to the property prid®ther
studies find a positive dependence between theehpuses and the existence of various land usethen
neighbourhood such as: the recreational and conmhdend use (Song and Knaap, 2004) or permanently
preserved open space (Irwin, 2002 and Irwin anckBiael, 2001. Relatively little research has however been
performed on the costs involved in the creatiorsyfiergy effects of mixed land use, such as for gtam
investment costs connected to combining differamd| uses in the same restricted &rém.this paper we
compare the benefits of multifunctional land usé¢hwthe costs that their creation may involve, fospecific
project. Such an exercise may provide importardgrinfition on the welfare effects of combining diéfiet land

uses.

We evaluate the welfare effects of the South Axigtifunctional land use project using the technigfi@artial
cost-benefit analysi.The South Axis project creates extra space fommrbonstruction by tunnelling the
existing transport infrastructure. In this study distinguish three direct effects of the projeéfeets on the land
market, effects on the transport market and exteffiects’ Furthermore, an indirect effect on the employment
is taken into account. As the aim of the partiadtdeenefit analysis is to give a first impressidnhe costs and
benefits of a project, the first two direct effeate quantified and the other effects are assapsadatively.

! In this it overlaps with other planning concepts of mixed land use that have been proposed to reduce urban sprawl and to promote spatial and
environmental quality.

2 This paper is based on a study performed by CPB Netherlands Bureau for Economic Policy Analysis (Besseling et al., 2003).

3 By using patterns of surrounding land uses as an explanatory variable, these studies make an extension of the widely used traditional hedonic
models which explain residential property prices using just specific features of point locations (such as for example the properties of the parcel and
the distance to amenities).

4 Song and Knaap (2004) provide an overview of earlier studies on the subject.

5 Coupland (1997) discusses the possible costs of multifunctional land use.

© partial cost-benefit analysis quantifies the most important direct effects of the project and analyses qualitatively other effects. Comprehensive
cost-benefit analysis aims at quantifying all the project effects. Apart from the cost-benefit analysis, multicriteria analysis has often been suggested
for use in the evaluation of multifunctional land use projects. For the comparative discussion of the mentioned methods see e.g. Rouwendal and
Rietveld (2000).

" External effects are included in the direct effects of the project as is recommended by the Dutch Guide for cost-benefit analysis (Eijgenraam et
al., 2000).
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The technique of cost-benefit analysis is oftepliad in pre-feasibility studies of the welfareesfts of
large investment projects on a national scale awdftr the case of the Netherlands been extensilistyissed
in a guideline by Eijgenraam et al. (2000). Thedgline does not however pay explicit attentionhi® treatment
of the welfare benefits from land issue for urbanstruction purposes and the synergy effects ofifunttional
land usé. These two aspects play an important role in tiesgnt study. In this paper we suggest an approach f
how they can be accounted for in the cost-bennétysis.

This paper is organized as follows. In Section @eacription is given of the South Axis investmerjgct.

Section 3 presents the methodology used in thebmowfit analysis. The effects of the project offedent

markets are discussed in this section. Sectiondévsted to the realization of the described meathagy. We
discuss the calculation of the effects of the mognd present the overall balance of costs andfiienwWe find
that combining different land uses in the considespecification of the South Axis project is toostp in

comparison with the benefits it yields. The reasoas follows. Modifying the transport infrastructuresults in
land benefits since it creates space for constmctif new buildings and leads to improved qualifytiee

location. Although the land in the South Axis areaery valuable due to its unique location, thadldenefits
prove to be insufficient to justify the size of tin@estments in modifying the transport infrastuet® Section 5
analyses some of the uncertainties involved irpttagect and performs a sensitivity analysis of dliécomes of
the cost-benefit analysis. Section 6 concludes.

2 The South Axis project

The Amsterdam South Axis area is situated alongafnée country’s major transport corriddtand in the
vicinity of both the Schiphol airport and the cuéilicentre of Amsterdam. Due to this unique comtmaof

location characteristics, the South Axis is usualen as a prime location for offices of domestid #oreign

companies. The South Axis investment project ainexploiting the position of the area by creatihgre a new
high quality urban district including a businessadar and a living neighbourhood and by adjustivgttansport
infrastructure to the needs of this district.

8 These two effects do not get much attention either in the published foreign studies that use the technique of cost-benefit analysis (see for
example Layard and Glaister, 1994).

9 Several existing studies of the South Axis project base their evaluation of the project to an important extent on the fact that considerable benefits
can be expected from the unique location of the South Axis area (see e.g. Municipality of Amsterdam, 2005). This paper presents a quantitative
estimation of the most important benefits and costs of the project. In this way it provides policy makers with additional information which can be
used in the decision-making concerning the South Axis project.

0 This transport corridor is formed by the motorway A10 and the railway going through Amsterdam South. The train station Amsterdam South/
WTC forms the core of the South Axis area.

™ This project is one of the six so-called key-site projects specified by the Dutch government. These projects involve development of the areas
around the stations of the new High Speed Rail (HSL) - the railway connection from Amsterdam to France and Germany. The ambition of the
South Axis project is to create a new city centre in the area, much like La Defense in Paris, Das Bankenviertel in Frankfurt or Canary Wharf in
London, albeit on a smaller scale.



Two features of the South Axis project make ileac example of a multifunctional land use project.

First, additional space for construction of officasd residential property is made available by éling the
A10 motorway and the railway. The space where theel is built, is thus literally being used twitecreasing

the land productivity at the location. Second, lom $cale of the whole South Axis area, the synbegween the
land functions ‘working’ and ‘living’ is consideredf paramount importance for the success of thgepto
(Municipality of Amsterdam, 2005). The synergy effeof spatially bringing these two land functidogether
increase as a result of the creation of the tuByeimoving the transport infrastructure undergrguaghysical
barrier between the Amsterdam districts South amiteBveldert is being removed. This creates a large
connected urban area in which different land usesimpact each other. Figure 1 gives an impressidhe

project area.

Figuur 1 The project area Amsterdam South Axis

2.1  The project in absolute terms

Below we discuss the details of the two parts ef 8outh Axis investment program, (i) the urban trmietion
and (i) the investment in transport infrastructtfr@he former part involves the construction of a#cand
residential property (around 900,000 square metessgfloor area each) as well as shops and otlditiées
(approximately 300,000 square meter gross flooa)areurthermore, almost 18,000 parking places arbet
created. The completion and bringing into use ef different categories of the real estate is fainhjformly
distributed in time and covers the period until 203
The described investment program implies amplybtiog the office capacity in Amsterdam South in

comparison with the current situation (in 2002 dffiice floor area in the whole of Amsterdam Southocainted

to approximately 770,000 square meter). As a resflthe construction program new business actiigty

2 In this study we analyse the South Axis project as it was formulated in 2003 (see project alternative Dok 1a from Besseling et al., 2003). Several
adjustments to the project plans have been proposed since then.
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expected to be attracted to the project area, imgnglong jobs. A quite substantial rise in empleymis
therefore foreseen amounting to approximately 3D ®rsons during the period between 2003 and 2037.

The second part of the South Axis project involegpansion and adjustment of the transport infrasire.
First, the railway and the motorway A10 are to benelled. The infrastructure is furthermore to Epamded
by:
- doubling the number of tracks for heavy rail (fr@nto 4);
- considerable enlargement of the train station Ardst® South/ WTC (from two to six tracks with
platforms and from one to four turn tracks);
- building out the motorway (from two times three miines and a hard shoulder to two times two main
lanes and two times two parallel lanes).
A number of changes in public transport, which antside the scope of the South Axis project, wilitlier
improve the accessibility of the South Axis arempared to the present situation. These includestcoction of
the metro connection between Amsterdam CentraloGtaind Amsterdam South WTC, the so-called North-
South line and the adjustments which the AmsterGamtral Station is due to undergo.

2.2  The project in relative terms

In order to perform a cost-benefit analysis of 8waith Axis project, we need to specify the refeeesmenario —
the scenario that describes the relevant develofsnierthe project area in the situation when thgjqat is not
implemented. The reference scenario that is us#ltisrcost-benefit analysis has been composedriauttation
with the project organisation South Axis and theridipality of Amsterdam. The composition of theawsfnce
scenario is as follows. The construction programiuiles completion of the projects in progress amal t
construction plans which have been decided upo20®3. It consists of more than 100,000 square nudfiee
floor area, more than 12,000 square meter fadlbigr area, 150 dwellings for sale (around 20,060ase meter
floor area) and something over 1,000 parking pladé® expectation is that this construction program
completed by 2008.

The only foreseen adjustment in the transportastfucture concerns the transformation of the hard
shoulders of the A10-motorway in main lanes. A®asequence the A10 becomes a motorway with twostime
four main lanes. The train station Amsterdam Sauthergoes some adjustment as well.

As mentioned above, one important consequencempleting the South Axis project should be that
new business activity is attracted to the areagimgalong jobs. We assume that the bulk of the jubs that
are expected to arise in the South Axis area ifptagect is implemented, will be located elsewherehe



Netherlands in the reference scenafidables 2.1 and 2.2 give a detailed overview ofuHgan construction
and transport investment programs in the South psagect in comparison with the reference scenario.

Ideally the most attractive (in terms of maximizitige social welfare) of possible autonomous devakqut
alternatives should be chosen as reference scéfiaftoe described reference scenario includes howaver
moderate investment program that hardly makes amyofithe location advantages of the South Axia.arbe
reason to choose for it was twofold. First, forntiola of a more ambitious investment program was paated
by considerable information uncertainties. Secdhe,overestimation of the relative attractivenesghe South
Axis project that results from using a modest rfiee scenario has no crucial implications for thectusion of
this study (see Section 4).

Table 2.1 Urban construction program of the South A xis project *
Reference scenario South Axis project
Real estate Price Size  Surface area’ Number Surface area ° Number
m? gross m? gross floor m? gross floor
euro floor area area area
Offices 257 0 367.930
240 51.850 245.370
221 51.850 286.600
Residential property for sale 311.074 141 13.110 93 559.350 3.967
240.658 112 6.500 58 236.540 2.112
Residential property for rent - 107 0 0 170.130 1.590
Hotel 0 0 28.000 1
Shops 0 14.780
Other facilities 12.450 223.250
Total:  Offices 103.700 899.900
Total: Residential property 19.610 966.020
Total:  Other real estate 12.450 266.030
Parking lots 1.085 17.910
Total 135.760 2.131.950

a Construction plans starting from 2003 (thus exclusive of the real estate that has been completed during the years before).

b The prices for offices are rents in euros per m? gross floor area per year. The prices of the residential property for sale are exclusive of
VAT. All prices are the prices of 2003.

¢ Rounded off to the tenth.

'3 For national companies it seems logical that their offices would be located elsewhere in the Netherlands in the reference scenario. Foreign
companies moving to the South Axis in the project scenario can be expected to recruit the majority of the personnel on the Dutch labour market.
These employees would most probably be working elsewhere in the Netherlands in the reference scenario.

! This allows to get a clear picture of the opportunity costs of the project.
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Table 2.2 Infrastructural characteristics of the So  uth Axis project

Current situation Reference scenario South Axis project
Railway tracks
Tracks without platforms
Tracks with platforms 2 2 6
Turn tracks
NS-railway station Amsterdam South/WTC _ Minor adjustment Major adjustment
Motorway A10
Main lanes 2x3 2x4 2x2
Parallel lanes _ _ 2x2
Hard shoulder Yes No No

3 Methodology

We evaluate the welfare effects of the South Axigtifunctional land use project using the technigfigartial
cost-benefit analysis. In this study we distinguistee direct effects of the South Axis projecteefs on the
land market, effects on the transport market angreal effects. Furthermore, an indirect effect tbe
employment is taken into account. As the aim efphrtial cost-benefit analysis is to give a finspression of
the costs and benefits of a project, the first wiect effects are quantified, the other effects assessed
qualitatively. In this section we present the metilogy used in the determination of the mentionfdces.
Table 3.1 gives an overview of the effects thattaken into consideration.

3.1 Effects on the land market

In terms of demand and supply at the market foramrbonstruction land, the South Axis project has tw
consequences. The combination of these determieesew market price of land at the location andctienge
in the producer and consumer surplus as a restitteoproject. First, the supply curve of the landikable for
construction purposes moves to the right (the velwffect). This happens because tunnelling of pars
infrastructure makes extra space available fortcocison.

Second, the demand curve for land available fak estate development at the location moves upwards
(quality effect). The reason is that multifunctibfend use realised in the South Axis project carekpected to

increase the productivity of companies at the ocaand thus the productivity of land in the ated#s a

' We assume that the increase in land productivity is completely reflected in the increased value of land. Therefore we consider this effect among
direct effects. (The productivity benefits could also manifest themselves as higher remuneration of employees or higher profits of companies at the
location, in which case they should be seen as indirect effects. The issue of the distribution of the benefits of the project is however outside the
scope of our analysis.)



consequence the willingness to pay for land orsfize increases. We will henceforth refer to thizéase in the
land productivity as ‘the improvement of the loocatiguality’.

Table 3.1 Direct and indirect effects of the South Axis project
Costs Benefits Quantified
in the CBA
Direct effects Land market
(not-external 0 Making land ready for Yes
effects) building
0 Maintenance costs Yes
0 New parcels in the project area Yes

0 Improvement of the location quality®
- New parcels to be developed in the project Yes
area
- Already developed parcels in project area Yes
and existing real estate in the direct vicinity

Transport market

0 Extension and adjustment Yes
of infrastructure
0 Traffic delays during No°®
construction
0 Travel time reduction: local traffic Yes
0 Travel time reduction: through traffic Yes
0 Increase in punctuality: local and through No®
traffic
Direct effects 0 Environmental effects No ™ ¢
(external effects) 0 Effects connected to safety No * ¢
0 Improvement of the location quality® No "
Indirect effects 0 Increase of national employment No ¢

a Improvement of the location quality is partly an external effect and partly a not-external effect: see section 4 for further discussion.
b This item will be included pro memoria.
¢ We expect this item to be of negligible size.

d Theoretical arguments suggest that this item is of negligible size.

Possible mechanisms behind the expected incregseductivity of companies at the South Axis ase a
follows. Tunnelling the infrastructure and using tvailable space above ground for urban construdiings
together two Amsterdam districts - Amsterdam-Sautti Buitenveldert - which are currently dividedtbg rail.
This creates a rather large unbroken urban areanihde characterised by the presence of diffetand uses
(such as office use, residential use, recreatiogse] etc.) and an attractive urban design. Thenudeaign and
synergy effects between different land uses aedito be seen by employees as attractive workarglitions
making it easier (and cheaper) for companies tacthighly productive personnel. Furthermore, reisiness
activity locating in the offices to be built in tlaeea as well as improved accessibility of all paftthe area can



be expected to have a positive influence on théoaggration economies companies can enjoy tHeféus, for
example, in case the project results in internafigroriented companies moving to the South Axisowledge
spillovers from new cooperation links between eryipls can be expected.

The location quality improvement is expected awéhpositive implications for the value of all thew
real estate completed in the South Axis area duhiagoroject, but also for the value of real esthéd existed in
the area and its direct proximity by 2003 - theetiwhen this study was performed.

An important consequence of the implementationhef $outh Axis project is that new business actiisty
expected to move to the project area. This imghas - in comparison to the reference scenariosoime other
locations in the country land will be available fither use than office buildings (such as agricaltvesidential
property building, nature, etc). For the purposkthis study we assume that in the reference saen@y the

business activity that moves to the South Axishé project is implemented, is spread over diffemxisting

locations so that its influence on the local laratket can be seen as marginal and (ii) the regiooahg policy

at the locations in question reflects the sociafgnences. This implies that the choice of commatoemove to
the South Axis does not lead to any social costseogfits at other locations.

Producer and consumer surplus
The effects of the project on the land market carséparated into the change in the producer sugrdghe
change in the consumer surplus. If the productieftyhe land is completely reflected in the mankete of the
land, then the producer surplus for the landowsi¢iné only surplus that arises at the market. Bee of the real
estate pays then in full for the advantage that eskperiences from locating in the South Axis anéahe
location advantage is not completely accountedifothe land price, consumer surplus arises. Thatioeg
benefits for the consumer are then higher thamptioe she actually pays.

The change in the producer surplus depends onghemarket price of the land. In Section 4 we will
discuss how the producer surplus can be estim&eldw attention is paid to the existence and siz¢he
consumer surplus in the South Axis project.

We assume that companies that are expected to todkie South Axis area if the project is implementgould

be located elsewhere in the reference scenarithédsompanies pay for the relative location advgathat they

enjoy at the South Axis, it seems logical to asstima¢ they are attracted to the area by the consamelus.
The change in the consumer surplus caused bydhth 3\xis project can be separated into a volume

and a quality effect. The former has to do with shét of the supply curve to the right. The latigicaused by

the shift of the demand curve upwards. The priastigity of demand determines the size of the veladffiect of

'8 Investors in real estate agree that the South Axis is a prime location at the Dutch office market. South Axis owes this position not only to the
concentration of economic activities in the Amsterdam region, but also to the already existing transport infrastructure, proximity of Schiphol and the
many cultural and other facilities of the city of Amsterdam. In other words agglomeration economies and the synergy effects that arise from
proximity to different land uses can be expected to play an important role in determining the demand for land in the South Axis.



the consumer surplus. While the exact value ofptfiee elasticity is unknown, it can be argued thé will be

rather high. The reason is that the South Axistlonas competing with a large number of alternatiecations.
The high price elasticity of demand implies thaekatively large increase in supply of land (whtekes place if
the project is realised) will ceteris paribus résula relatively modest price change. The volurmmgonent of
the consumer surplus is then small. It can be arglet it is negligible compared with the residlzadd value
itself.

The project implies however not only an increaké¢he land supply, but also an improvement in the
location quality. For the purposes of this studyagsume that the value of the location quality mmpment is
creamed off by the producer. The quality effect ttean be neglected as well. As a result, we ddnubtide the
change in the consumer surplus in the balancestf @nd benefits of the project.

3.2 Effects on the transport market

The South Axis project foresees an increase ircpacity of the motorway and the rail. This yietdmnsport
benefits of two kinds: travel time reductions andreased punctuality. In our analysis we distinguistween
‘local’ benefits, the advantage which accrues tmganies and inhabitants in and nearby the projeet, and
benefits that accrue to the through traffic. Ins@fs the transport benefits accrue to the compamdgesidents
at the project location and in the neighbourhood,dhey will be reflected in the increase in tredue of land.
The benefits received by the through traffic aré mflected in the land prices and should be acemlifor
separately.

Costs of the project on the transport market ihelunvestment costs of modifying transport
infrastructure and traffic delays that occur aseault of the construction activities. The estimatiof the
transport benefits and costs will be discussecertién 4.

3.3 External effects

Under external effects we understand changes ifameWhich the project causes to others than throsdved

in the decision-making about the project, and whielve not been accounted for in the decisions athmut

project. We distinguish the following externalities

« Environmental effects. The project influences thevimnment in different ways. Environmental

benefits of the project include for example: a iitun of nuisance as a result of tunnelling thedport
infrastructure; new recreation facilities foreséerthe South Axis project, etc. Growth of trafficayn
cause environmental costs in the form of an ineréagolluting emissions. On the other hand, if the
increase of the rail capacity will lead to subsiitn between transport modes, a decrease on anahtio
scale in the emissions from road traffic might takece.
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« Effects connected to safety. Tunnelling the motgriaplies that restrictions arise concerning the
transport of hazardous substances. Adjusting thetaaction program as to limit the safety risks lgou
be very expensive. According to the Ministry of Agport and Public Works however, there exists a
good alternative for transportation of hazardousstances, namely the motorway A9.

- Effects on the location quality. Improvement of fbeation quality has been mentioned above as a
direct and not-external effect. Insofar the incesiasthe location quality is accounted for in thad and
real estate prices, it is indeed being internalit¢®dtation quality that is being enjoyed by therists
and passers-by, who are not involved in the detisiaking process concerning the project, is an

externality.

34 Indirect effects

Under direct - or primary - effects we understahd éffects of the project on those markets whetended
impacts of the project take place. Realisatiorheffiroject can however, result in secondary oiargreffects on
other markets as well. These so-called indireetat$fdo not always lead to a change in economifaveelWhen
relevant markets are characterised by perfect cotigme indirect effects only result in a redistution of direct
effects. The possibility of additional welfare chyas only exists when the project impacts imperfeatkets.
These welfare changes can be positive or negalibe. recent research on basis of the spatial general
equilibrium models argues that the indirect effgatdd a net welfare benefit, which is however dmampared
to direct effects (Brécker, 2003). Below we consittee indirect effect of the South Axis project pational
employment’.
The possible employment effect of the project Israg run effect since the time horizon of the $out

Axis project is more than 30 years. In the long itus usual to assume that the national econonmyexes to
the general market equilibrium in which the struatiemployment and unemployment are being detemiye
macro-economic factors and institutions at the labmarket. In this framework infrastructural pragedave
hardly any influence on the employment in the Ne#mels. While the employment at the project logaiban
rise, in the equilibrium this increase will be caanpated by a fall in employment somewhere elskdrcountry.

This results in a net effect on national employntbat can be neglectéd.

v Employment growth, together with productivity growth, are sources of social welfare increase.

'8 In Section 4.4 attention will be paid to the regional and local employment effects of the project.
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4 Implementation and results
4.1 Effects at the land market

4.1.1  Volume effect
The volume component of the producer surplus eqidsvalue of newly issued land given the unchanged
demand curve. We estimate this effect by deriving tesidual value of land in the project area friha
expected value of the real estate to be construdteid approach builds on the differential theofyrent by
Ricardo (1817). It is being used by municipalitiesdetermining the rents for newly issued land dad
furthermore been applied in the analysis of thea$f of possible relocation of Schiphol (Nyfer, @pand the
effects of the reconstruction of the Rotterdam @arstation (NEI, 2003).

The residual value of the land can be derived dmlance of the net revenues of the real estate
development of the land and the costs that mushde to make the land ready for building. The egéenues
of the real estate development equal in their thenbalance of the revenues from exploitation efrémal estate
and the development/ building costs and the cdsteaintenance. A normal return to the capital cibutets a
part of the development/ building costs.

To apply this method we need to estimate the naaeof the real estate development and the costs of
making the land ready for building. This requireswamptions to be made concerning the developmente a
land market. Most important parameters in thisnestion are the pace with which the land is issustithe real
estate prices that will be realised in the futieth factors are not known with certainty in advanthe South
Axis projectforesees yearly completion of approximately 900,860are meter gross floor area reserved for
offices during the period until 2035. Starting frat815 more than a half of the yearly constructiotume
concerns the office space in the most expensivensegof the market. At the same time the South Axggect
implies the construction of well over 6,000 dwedlinfor sale and almost 1,600 for rent. The resideptoperty
for sale belongs all to the expensive segment efnlarket, whereby prices are 240,000 respective;®0
euro for an apartment with the surface area ofreéspectively 141 squared meter. The residentigbgnty for
rent belongs to the so-called social sector.

In the cost-benefit analysis we have performedutations on the basis of the above mentioned
parameters (see table 2.1 for the detailed degunmipf the construction program). We think howethet the use
of these parameters may lead to an overestimafidineoland benefits. While the projected pace oflléssue
and the expected price level in the business distf the South Axis fit with the market conditioasd
historical developments in the last decennium ef 20-th century, this does not guarantee that they can be
seen as realistic for the future. In Section 5 vilefurther go into the uncertainties surrounditg tyields from
issue of land for construction purposes.

' See Besseling et al. (2003) for an extended discussion.
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For the purposes of our analysis the level of rgatisl for the housing in the social sector is agsino be
determined in such a way that the net exploitayietds exactly compensate the costs of makingdhd feady
for building. These rents do not seem to be a goedsure for the utility that tenants receive friweirt housing.
One can expect that the tenants are willing torpaye, although they will not be capable to payrtéed market
price. To somehow do justice to this observatioather rough approximation is made: the net benefirented
housing in the social sector are set equal to faoighe yields from the cheapest category of Beetor housing
(corrected for the differences in the floor aretween these two types of housing).

4.1.2  Quality effect
To calculate the quality component of the produgeplus we need to estimate the increase in theeva real
estate in the project area and its direct proximitigich will result from the location quality imprement in the
South Axis. This increase in value is assumedKke fdace in 2015 at the moment when the buildingaeation
is expected to be closed. The price increase cosadl the new housing estate that is being comgplefter
2015, but also other categories of real estatall(ifew housing estate completed between 20032848, (ii)
real estate that was in the area of the projectlandirect proximity by 2003.

For the purposes of this paper we rely on exissituglies that have estimated the impact of thelSout
Axis project on the real estate value in the at@a.basis of expert opinions of large Dutch reaatesagents
Fakton (2002) expects a 10% value increase duénaoirhplementation of the project. Buck Consultants
International (2002) estimates that the South Amigect will result in a 15% increase in the soezhl'area
quality index’ that accounts for the location clresistics such as accessibility, availability aablity of
facilities, economies of scale, the quality of resflate and image-effects. In this cost-benefilyaisawe assume
the location quality improvement to result in a 1@%rease in the real estate value and providensitadty
analysis of the results for other values of thetmn quality effect.

4.1.3 Investment costs

The investment costs involved in the constructimgpam of the South Axis project include: (i) costsnaking
land ready for building; (i) development/ buildimgsts; (i) maintenance expendituf8&The specification of
these costs was taken from the business case sfudye South Axis project (Fakton, 2002). This cost
specification was assessed at our request by aestate expert of NIB Consult BV, a consultant agen
specialised in public investment problems. NIB Gon8V (2003) concludes that the construction ccstsl
relevant surcharges (including sales expensesheadr profit- and risk-premium) are estimated nakiigh, but
that this can be explained by the specific conitnaequirements and spatial conditions inhererthe South
Axis project. The costs of making land ready foilding however (see table 4.1 for an overview asth costs)

include three items which considerable size is fptieable. These are ‘acquisition’ (acquisition bétrights to

® Development/ building costs and maintenance expenditures are not specified separately in the balance of costs and benefits as they are
accounted for in the calculation of land benefits (specifically in determining the residual land value).
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the parcels of land), ‘making ready for buildingetfhoving current construction etc.) and ‘other’.tlie
comprehensive cost-benefit analysis is to be madhould be studied to what degree this cost §ipatibn is
realistic. In Section 5 we will provide a sensityvanalysis of the results of this study to theef the costs of

making land ready for building.

Table 4.1 Present value of the costs of making land ready for building ?

Category Million euro
Acquisition 150
Demolition 10
Making land ready for building 320
Civil constructions 30
Preparation 50
Greenery 10
Quality 10
Other 290
Total 860

& Amounts in present value of 2003; discounted with the discount rate of 4% per year; rounded off to the ten millionth.

4.2 Effects at the transport market

4.2.1 Railway benefits
We distinguish two types of transport benefitsvélaime reductions and increased punctuality. stingation of
the former is included in this cost-benefit analysie latter have been accounted for as a pro meiitem. The
benefits in the form of shorter travel times haeem estimated using the calculations by ProRal ctmpany
in charge of the Dutch railway network. ProRail @3 has estimated the total benefits and has garen
indication of the number of passengers with theidason South Axis and the number of through pagses in
2020. Using these figures we have distinguishedvdset ‘local’ benefits (the advantage which accrtes
companies and inhabitants in and nearby the prajeef), and benefits that accrue to the throudfictra

The estimations by ProRail have been made aswsllFirst of all the capacity of the current tiams
infrastructure has been determined, in terms ohtagimal number of trains that can be put in amdrttaximal
number of passengers that can be transported. éfomthne, the necessary transport capacity after the
implementation of the South Axis project has bealtudated (the necessity for extra transport capaoay
arise among other things due to the expected iser@a employment in the project area). If as altesu
insufficient transport capacity not all passengeas travel their preferred route, average traviletiwill
increase. These travel time losses have been §jadrty studying different alternative routes offérby public
transport and used to determine the travel timauatiohs that are achieved when rail capacity hasnbe
extended.

14



ProRail has estimated the travel time losses seeharios. In the ‘optimistic’ scenario a delayl@f
minutes occurs when the capacity of the railwayaistfucture is being exceeded, in the ‘averagaiaie the
delay is 18 minutes and in the ‘pessimistic’ scentre delay equals 28 minutes. For the purposekiastudy
we use the estimates from the ‘pessimistic’ scenanihich yield the highest transport benefits frone
extension of rail capacity. In this way we compéaga some extent for the lack of estimates forltbeefits of
increased punctuality.

The estimation results are incorporated in outyaisgin the following way. We assume that the ldcansport
benefits are included in the prices of the reatesin the project area and its direct proximitytie net present
value overview these are subtracted from the lamdefits and are put separately on the benefit Sithe.
benefits for through passengers are directly puherbenefit side.

Table 4.2 Transport benefits railway traffic compar  ed to the ‘pessimistic scenario’
Local traffic Through traffic Total
million euro °
40 50 90

& Travel time reduction (exclusive of increased punctuality benefits); the ‘pessimistic’ scenario produces the highest benefits.
P Transport benefits that are enjoyed by companies and residents in and nearby the project area.

¢ Present value in 2003. NB: In table 4.4 all the amounts from this table are rounded off to the 50 millionth.

4.2.2  Road traffic benefits
Estimations of the benefits for the road traffizddeen performed by the Office for Infrastructureaffic and
Transportation of the City of Amsterdam. The So@#is project results in negative net benefits doieextra
congestion and vehicle loss hours which are cabigede expected large increase in the number of@maps in
the project ared: These effects are however minor: they are roundie zero in the exploitation overviews.
It has to be mentioned that the effects of thagat for the road traffic are partly distributieffects.
The largest part of the employees who is expeatedork in the project area once the project has lealised,
would work elsewhere in the Netherlands in thersafee scenario. In these other locations therebgilsome
degree of congestion in the reference scenari ffaikes the extra congestion and vehicle lossarStuth
Axis project (leaving the regional effects out aheideration) even smaller. As a consequence wkctetpe
effects of the project for the road traffic in teentual comparison of benefits and costs.

2 The reason is that the A10-motorway in both the project scenario and the reference scenario consists of 4 lanes.
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4.2.3 Investment costs
The investments in transport infrastructure witttie South Axis project can be separated into trstscof
extending the infrastructure and the costs of aiigst (the latter are borne in order to improve ocation
quality). The value of the total costs has beeridemd by the Ministry of Transport, Public Worksdawater
Management. Although no subdivision of the totadtsdetween the aforementioned two groups is diajlit
would come as no surprise if the adjustment costeunted for more than a half of the total infrastare-
related expenditured.

Another cost item that will take place as a resfitonstruction activities are traffic delays.€Be costs,
which often turn out to be considerable, are inetlids a pro memoria item.

4.3 Net present value of the project

Table 4.3 gives an overview of the parameters lisedietermining the net present value of the Souxis A
project. The whole analysis is conducted in re@les This implies, among other things, that thecomes are
valued in the prices of the starting year and thatpresent value of the costs and benefits isulzdéd with the
use of real discount rates. We use the value ofd@bkdiscount rate (4%) that has been recommehgetie
Dutch government for computing the net presentevalupublicly financed projects (Ministerie van &ircién,
1995).

Table 4.3 Parameters used in the net present value  calculations

Real risk-free discount rate (all costs and benefits) 4% per year
Risk-premium for macro-economic risks (land benefits and transport benefits) 3% per year
Time horizon Infinite
Annual growth rate real estate prices 1,2% per year
Value increase of the real estate in 2015 due to the improvement in location quality 10%

Project effects can be prone to macroeconomis risksks that cannot be diversified as they hawdotwith the
developments which impact the whole economy. Laswkefits are such an effect. In times of high ecanoom
growth the value of land and real estate grows nfaster than in times of low economic growth. Irtees are
only ready to invest in real estate when they kecei compensation for bearing this uncertainty,sthvealled
risk-premium. Thus they require a higher returnreal estate than on for example government bonds. F
project effects that are prone to macroeconomisyige increase the discount rate with a risk-poemof 3%
This value of risk premium has been recommendedhbyCommission for Risk Valuation (Ministerie van

2 This conclusion has been made on basis of the comparison of the South Axis project with other existing investment plans for transport
infrastructure at the location.

2 Another effect which we consider to be prone to macro-economic risks is transport benefits. These are however of much smaller size than land
benefits.
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Financién en CPB, 2003). The resulting discourd tdt7% fits well with the real estate returns otrex past
years: an average of 6.6% over the last 26 yearsamverage of 8.8% over the last 10 y&hrs.

The not-macroeconomic risks involve, for examphe, relative attractiveness of the South Axis énea
comparison with other business locations, the sedlivalue of the investment costs, etc. As theks that can
be diversified we do not use a risk-premium. THauénce of the not-macroeconomic risks on the hzdanf

costs and benefits of the project will be studiethie following section using the sensitivity arsiy

In the South Axis project both, the costs and theeflits are expected to be spread over a rathgrgderiod of
time. For this reason we use in the cost-benefityais an infinite time horizon. The economic Idethe real
estate is assumed to be 50 years, the land is adsione used for construction again thereafter.

In the calculation of the present value of thel restate yields (a part of the residual land value
determination) we assume an annual growth of thkestate prices equal to 1.2% per y&drhis has to do with
the relatively low productivity increase in the stnuction industry. We assume that the relatively growth of

productivity in construction fully translates in axtrease in the relative real estate prices.

The results of the cost-benefit analysis are sunseiin table 4.4. The yields from land issue @h@® in other
words the yields from exploitation of real estdi@m the largest part of the total of benefits. mrthe three
categories of real estate - offices, residentiapprty and other real estate - the offices yietlltingest benefits.
The effect of improved location quality equals afihone third of the total of the land benefits (4Bilion euro
in the total of 1.500 million euro). The transpbenefits turn out to be small compared to the lagwmkfits.

The costs of making land ready for building eqaadund 50% of the total investments in transport
infrastructure. These costs together exceed thefiterby large, leading to a negative balance aftc@nd
benefits.

Some of the included pro memoria items can beebegpl to be of considerable size. On the cost side
these are traffic delays during the construction,tike benefit side - external part of the locatoumality

improvement.
Table 4.4 Costs and benefits of the South Axis proj  ect (relative to the reference scenario)
million euro

Costs Extension and adjustment of transport infrastructure 1.800

Making land ready for building 750

Transport delays during the construction pm
@) Total costs 2.550+pm
Benefits Land benefits exclusive of location quality improvement and value increase due to transport

benefits to local traffic

- Offices 350

2 In Section 5 we will provide a sensitivity analysis of the cost-benefit balance to the assumption about the risk-premium.
% This figure is based on the historical average increase of the real construction costs in the period 1969 — 2001.
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- Residential property 350
- Other real estate 250

(b) Sub-total land benefits exclusive 950

Location quality improvement

- Land benefits 2015-2036 150
- Value increase in 2015 of the real estate completed in 2003-2014 100
- Value increase in 2015 of the real estate that has been completed by now 200
(c) Sub-total location quality improvement 450

Transport benefits local traffic

- Railway 50
- Road 0
- Increased punctuality pm
(d) Sub-total transport benefits local traffic 50+pm
(e) Sub-total land benefits inclusive 1.450+pm

Transport benefits through traffic

- Railway 50
- Road 0
- Increased punctuality pm
4) Sub-total transport benefits through traffic 50+pm

External effects °

- Environment pm
- Safety pm
- External part of location quality improvement pm
(9) Sub-total external effects pm
(h) Total benefits (e) + (f) + (g) 1.500+pm
NPV Net present value (h) - (a) - 1.050+pm

a Present value in 2003, rounded off to the 50 millionth. Totals have been rounded off after adding up not-rounded off amounts; the totals can
thus not always be derived as a sum of rounded off amounts.

b We expect these items to be practically zero.

4.4 Regional distribution of project effects

In this paper we assume that the implications @& 8outh Axis project for national employment can be
neglected. Substantial employment effects of thgjept can however occur locally. These effects rhay
especially important for the population of the Aerdam region and the local authorities. This sedfiscusses
regional employment effects of the South Axis pcafé

% Other possible regional effects of the project, such as effects on the housing market or transport market, are left outside the scope of this partial
cost-benefit analysis.
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The impact of the South Axis project on regionaipdoyment has been earlier studied by Ernst & Young
Consulting (Ernst & Young and Regioplan, 1999).this study we follow the general lines of the apgmto
developed by Ernst and Young.

The authors distinguish temporary and structwalployment effects. The former concern the
construction activities in the project area andgteafter the project has been completed. In thidyswe leave
the temporary employment effects out of consideratirhe structural effects leading to a permanesrease in
jobs in the South Axis area can be separated witagroups. The first one involves jobs that movéhms South
Axis from the Amsterdam region, the second hasotwith employment that originates outside the ragio

The structural employment effect can relativelyilgdse estimated. The largest part of the employnierihe
project area will be office-related. The potentiarease of the office-related employment in thetBd\xis can
be derived as a product of the increase of thesgilosr area of offices in the project area and shecalled
office coefficient: the average space used (in seoihsquare meters of gross floor space) per eraployhe
estimations of this coefficient from the CPB-praj8usiness Sites Monitor (BLM) suggest that for Sauth
Axis area the value of 30 square meter per persmridabe reasonable (CPB, 1997). Using this coeffigiwe
estimate the local employment increase as a reftiite South Axis project to be 30,000 persons flaaned
office capacity is ca 900,000 square meter).

Shops and other facilities that are planned énSbuth Axis area lead to new employment as wel. F
the retail we use the coefficient of 60 square mpés employed person, for hotel and catering itrgiubat of
100 square meter (CPB, 1997). Summarising, théseg@n of the South Axis project can be estimateléad to
the total employment growth in the project areaaktmica 32,500 persons (see table %.5).

Table 4.5 Local employment effect South Axis projec  t
Category Office-coefficient Surface® Employees

m? gross floor area

Offices 30 900.000 30.000
Shops 60 15.000 250
Other facilities 100 223.000 2.230
Total 32.480

# Rounded off to the thousandth.

Companies’ locating in South Axis will furthermostimulate the activity of the supplying industriesthe
region. A traditional method to estimate the sizéhis effect is a form of an input-output analydis this study
we leave this effect out of consideration sincengsa complicated model which is necessary for tyje of
analysis goes beyond the scope of the partiallmasefit analysis.

# This is less than the employment growth estimated by Ernst and Young, who use lower values of office-coefficients per worker.
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The question that remains is what is the origithefestimated employment increase in the South dnda. It is
known that most companies that re-locate in then&lénds stay within the borders of the originahmipality.
According to Ernst and Young this applies to thestendam region as well: in the years 1994-1998 60%il
re-locations to Amsterdam-South and Amsterdam-Bugglert originated from the region self. It is shikely
that the realisation of the South Axis project witlostly attract companies from the Amsterdam region
Applying the percentage suggested by Ernst and Y doithe earlier presented outcomes gives a rostimate

of the regional distribution of the employment ie@ase. Table 4.6 gives an overview of the localiorey and
national employment effects of the South Axis pcaje

Table 4.6 Regional en national employment effects o f the project

Region persons
Project area South Axis 32.480
Amsterdam region exclusive of the project area -19.480
The Netherlands exclusive of the Amsterdam region -13.000

5 Discussion

In this section we provide a sensitivity analydishe results of this study to the assumptions usad concerns
the assumptions we have made but also the assursptiade by external parties whose estimates we usece
in the analysi®. We start with discussing the crucial assumptionthe determination of the benefits of the
project — that concerning the employment growtlthim South Axis area. Then we present the outcorh#dseo

sensitivity analysis.

51 Employment growth in the South Axis area

The level of employment growth in the South Axigar which is induced by the project, has important
implications for the value of project benefits. dtithe demand for office space is determined tingrortant
extent by the employment in the industries that aharacterised by a high percentage office-related
employment® The demand for office space determines in its thenyields from issue of land for construction
purposes, which are by far the largest item at libeefit side of the South Axis project. Second, the
developments in employment growth have implicatifanghe demand for transport in the area.

% The nature of the partial cost-benefit analysis implies that in the calculation of the net present value we had to rely in many instances on
estimates provided by external parties, which not always could be seen as completely independent.

2 Other relevant factors influencing the demand for office space are: the value of this percentage and the value of the office-coefficient (the office
space used per office employee).
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The office-related employment is concentrated iather small number of industries. The main amdwegnt are
banks and insurance companies (77% office-relaths) jand other services (47% office-related jobepether
with the government sector the mentioned industrigeke the largest contribution to the office-rafate
employment in the Netherlands. In the 1990’s thdugtries in question experienced a spectacularthroihe
prospects for this century are, however, much beggt. CPB-scenario’s for the economic developmerthe
medium and long term suggest that the employmewtrin these industries are likely to experiencizaable
drop in the period until 2020 and become negativiaé period 2021-2030 (see table 5°1).

Table 5.1 Employment growth 1991-2030 2

All industries Services exclusive of government, Bank and insurance, business services, hotel
education and health care and catering industry

Average change (percentage per year)

1991-1995 0,6 1,9 3,0

1996-2000 2,9 4,0 9,6

2001-2010 EC 0,9 1,2 1,7

2011-2020 EC 0,8 1,1 1,6

2021-2030 EC -0,1 -0,2 -0,2
2001-2010 GC 0,9 1,4 2,1

2011-2020 GC 1,0 1,6 2,8

2021-2030 GC -04 -04 -04
a 1991-2000: Realised values; in years of employment; only employees on the payroll (not self-employed).

2001-2030: Estimations for the scenario’s European Coordination and Global Competition; in persons who work at least 12 hours per

week; source: Jansen et al. (2001).

The employment growth in financial and businessises plays a crucial role for the future demanddfice

floor space at the South Axis. In the constructiwogram for offices the expected pace of land issue the
expected price level fit with the market conditi@sl historical developments in the last decenra@ithe 20-th
century®! The employment fall which is expected to take platthese industries around 2020 presents thus a
serious risk for the extensive office-building pdan the South Axis project.

Uncertainty under consideration is partly tackiedthe project by allowing the exact specificatioh the
construction program to be flexible. If market citizehs on the office market turn to be unfavourakte
construction program can be adjusted by repladimgesoffices buildings with apartment buildintjsThe yields

% The decrease in employment in the third decennium of the 21th century foreseen by the CPB-scenario’s is an implication of expected
demographic developments in the Netherlands.

3 See Besseling et al. (2003) for further discussion.

% The construction program for residential property is — in contrast with the program for offices - modest. With approximately 265 dwellings per
year the South Axis will make a minor contribution to the housing stock (the total of newly built residential property in the Netherlands is 60,000 per
year). The expectation is that the demand for the housing in the South Axis area will be largely sufficient to meet this extra supply at the current
price level.
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from the latter are in general less uncertain tienyields from the former. However, the averagarrefrom
investment in residential property is lower thaattfrom investment in offices. The flexibility ofi¢ program
thus does only partially compensate for the negdtiypact on the land benefits of the uncertairgieshe office

market.

On the transport market we think that given the eexpd developments (especially the expected fall in
employment starting around 2020), a 2% autonomoasty in the rail transport in the period 2020-20&MRich

is foreseen in the calculations of ProRail (20@8)ikely to be an overestimation. From 2020 on tb&ime of

the through traffic in the rush hour will most padity not grow any more. This overestimation hasheatly
corrected in our analysis by neglecting all thaesport benefits that will be realised after 2037.

5.2 Sensitivity analysis

In the previous sections we have discussed therggBans made in this cost-benefit analysis, andpitesible
uncertainties that surround these assumptionidrsection we analyse how sensitive the outcorh&seacost-
benefit analysis are to these assumptions. Therggns in question include:

- The value of risk premium for macro-economic rig¢gse variant 1-3 in table 5.3). In the cost-benefit
analysis (CBA) a risk premium equal to 3% has begplied in the calculation of the net present value
of the land and transport benefits and a risk puemdf 0% has been applied to the costs of making
land ready for building.

- The annual growth rate of the real constructiortscasd real estate prices (variant 4). In the CBA w
assumed that these grow with 1.2% per year asudt tdghe relatively low productivity increase tine
construction industry.

- The level of real estate prices (variant 5). Axdssed in the previous section, in the construction
program for offices (as described in the South Asxigject) insufficient account has been taken ef th
expected developments at the office market initsedecennia of the 21-th century;

- The level of the investment costs (variant 6).He specification of the costs of making land refuy
building (Fakton, 2002) the size of several itesrss to be inexplicably high;

- The size of the increase in the real estate valigetd the location quality improvement (variantrid a
8). No widely accepted methodology exists to deteerthe value of this value increase. In the CBA we

used an estimation based on expert opinions;

Furthermore, the assumption about the number oflidhge for rent in the social sector is includedoirthe
sensitivity analysis (variant 9). Table 5.2 sholss tesults of the sensitivity analysis.

Table 5.2 suggests that the conclusion of the lsesefit analysis is rather robust to the assumptimade.
Neither of the considered variants results in dtiwesbalance of costs and benefits of the projatthe same
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time we see that the value of the cost-benefit fzmaof the project is rather sensitive to the agdioms
concerning the calculation of the land benefite (ftalue of the discounting rate, the level of eesthte prices).
This could be expected given that the yields framdl issue form the largest item on the benefit.Side
composition of the urban construction program (Hsntlee presence of residential property for reoths to

have a rather minor influence on the outcomes.

Table 5.2 Net present value of variants
Variant Net present value in 2003 relative to the
base variant
million euro ?
0 Base variant 0
1 Risk premium for land and transport benefits 2% per year (instead of 3%) 750
2 Risk premium for land and transport benefits 4% per year (instead of 3%) - 450
3 Risk premium of 3% (instead of 0%) for costs of making land ready for building 150
4 Annual growth rate of 0% (instead of 1,2%) of real estate prices - 600
5 Starting prices real estate 15% lower - 550
6 Investment costs increased with 20% - 500
7 Urban quality: no price increase real estate in 2015 (instead 10%) - 450
8 Urban quality: 15% price increase real estate in 2015 (instead 10%) 250
9 Only residential property for sale (none for rent) 50

@ Rounded off to the 50 millionth.

6 Conclusion

This paper has evaluated the welfare effects ohrgel multifunctional land use project involving arb
construction and infrastructural investment in Arasterdam South Axis Area. Using the technique artipl
cost-benefit analysis we have explicitly comparkd benefits and costs of combining different lasésuin
South Axis.

We have distinguished three direct effects of thatls Axis project: effects on the land market, effeon the
transport market and external effects. Furthermareindirect effect on the employment has beenntakto

account. As the aim of the partial cost-benefitlggia is to give a first impression of the costs denefits of a
project the first two direct effects were quantifithe other effects were assessed qualitatively.

We have found that the project as it was specifie#?D03 has a negative balance of benefits and.cbbe main

reason is that combining different land uses in ¢herent project specification proves to be tootlgom
comparison with the benefits it yields. Tunnellitige transport infrastructure results in land bdgaefince it
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makes space for construction of new buildings @&ad$ to the improved quality of the location. Hoerethese
benefits alone are insufficient to justify the stfeéhe investments in adjusting the transportastiructure.

Some qualifications to the performed analysis are ldere. First of all the partial character of tost-benefit
analysis implies that not all costs and benefitsidtdoe quantified. As a result, pro memoria iteres present
both at the cost and the benefit side of the aiglilsese items have not been accounted for icdlmilated net
present value. To our opinion, however, it is rikelly that quantifying these pro memoria effectd lgiad to a
drastic adjustment of the conclusion of this study.

Furthermore the construction program involves daumcertainties. The size of the yields from the
considerable enlargement of the office capacity ithéoreseen by the project, depends to a largeegeon the
developments in the market for office buildingsisTimarket is very sensitive to the business cyolt shows
large fluctuations in price and returns. In thisdst the calculation of the net yields from expltda of office
real estate has been based on a rather optimigticef economic scenario that extrapolates the fabel
economic developments of the last decennium oRthh century. It does not account for the possibdf a
structural fall of employment in financial and uesss services, which, according to current forscastn be
expected around 2020. The possibility of the emmleyt fall presents a serious threat to the maikeoffice
buildings and, consequently, to the land benefith® project.

The South Axis project in its current specificatigields a negative balance of costs and benefitgerGthe
excellent location of the South Axis area it sholubdvever be possible to design an urban construgtiogram
that clearly contributes to the welfare in the Nellnds. To our opinion, the starting point of siaclesign
should be a less costly specification of the adjesits to transport infrastructure. Phased compiatiothe
transport facilities is one of the possibilitieskeep the costs down. The construction programIldhém our
opinion, however, stay ambitious. The South Axisaaprovides space to realise this ambition, anduttigue
location of the South Axis ensures the attractigsrd the area for business.

Finally, if our analysis is to be extended to a poehensive cost-benefit analysis, the followingstean be
undertaken. First of all, the pro memoria effeaedto be quantified. Furthermore, it can be recendad to
examine critically the costs of making land readybuilding. We found several items in this costdfication
to be inexplicably high. Finally, we think thatiak analysis of the real estate market should becassary part
of the comprehensive cost-benefit analysis of tiogept.
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