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Office Space Supply Restrictions in Britain:
The Political Economy of Market Revenge

Abstract
Office space in Britain is the most expensive i@ World. Even in a struggling,
medium sized city, like Birmingham, costs are ntbes 40 percent higher than in
Manhattan although construction costs half as mulchken together with research
showing a significant negative net welfare effettptanning constraints in the
residential sector, regulatory constraints are thigvious explanation. To investigate
this we first explore the meaning of Glaeser et §2005) Regulatory Tax (RT) and
then estimate values for 14 British office locatiokven on the most conservative
assumptions this shows a very substantial cosegiilation in Britain - orders of
magnitude greater than estimates for Manhattan comdiums. Having values going
back more than 40 years allows us to investigat phlitical economy of the
regulatory restrictions. Britain has a fiscal disentive for communities to permit
commercial development since business rates aratomal tax. In all but two
locations, residents control development and theiain incentive to allow
development is unemployment. The useful excepéimmghe City of London and
Docklands, controlled by business interests, andthe City’s case, with a unique
fiscal incentive to allow development. The Cityaiso the only office location in
Britain where the RT value has fallen over timegnsimgly related to an explicit
loosening of planning restrictiveness in the 198@gyered by competition from other
locations. Exploiting the cross sectional paneladaliows us to test these hypotheses
and the results provide strong support.

JEL classification: H3, J6, Q15, R52.
Keywords. Land use regulation, regulatory costs, busingsation, office markets.
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1 Introduction: The Problem in an I nternational Perspective'

The cost of constructing a’nof office space in Birmingham, England, in 2004swa
approximately half that in ManhattarThis is not very surprising since Birmingham
is a struggling, medium sized city on the flat psiof the British Midlands and
Manhattan is big, topographically constrained, pessus and highly dynamic. If we
were looking for an American equivalent to Birmiagh, maybe, St Louis, Missouri
would pop up. When we couple the cost of constoactiith the costs of occupation
of that same M however, we do get a shock. In the same yeatotiaé occupation
costs per rhwere 44 percent higher in Birmingham than theyewier Manhattan
(KingSturge, 2004). Something very odd must bexgan. The obvious anomaly is
the intensity and restrictiveness of land use oisin the UK and this paper sets out
to investigate the economic costs of these remtnistand what drives them.

In the past few years US urban economists havenbedoterested in the analysis of
land use regulation and concerned about increasiggatory restrictions influencing
the supply and costs of housirend perhaps sorting between citiesGlaeseret al
(2005) for example conclude that regulatory restns increase housing prices in the
most tightly constrained metro areas by some 56gm¢rand by considerably more in
Manhattan. This is potentially of concern becausé only is the effective tax
substantial but it has been rising over time. Haveno researcher has yet reported a
significant effect of regulatory constraint on t@sts of commercial space in the US.
This is no great surprise given the fiscal incezgito local communities to allow
commercial development.

The situation in the UK, however, is several ordefsnagnitudes more restricted.
This is partly because land use regulation in thé takes the form of universal
growth constraints: and growth constraints apphietjust to the total area of urban
land take for each city but individually to eachegpry of land use within each city.
So urban ‘envelopes’ are fixed by growth boundabeswithin these envelopes the
area of land available for retail, offices, warebesl and industry is all tightly
controlled. Although not entirely inflexible, Grdmgits surrounding cities have been
more or less sacrosanct since they were estabjisluedf town retail is effectively
prohibited, and local planning authorities have been extrgmglctant to expand
the area of commercial space. There are, moreaveif of preservation designations

! We thank Robin Goodchild and Colin Lizieri for p&ll comments and suggestions. We are grateful
to Robin Goodchild from LaSalle Investment ManageinBeter Damesick from UK CB Richard Ellis
and Simon Rawlinson from Davis Langdon for kindlyoyiding data. Gerard Dericks provided
excellent research assistance. The remaining arerthe sole responsibility of the authors.

2 This uses the ratio of Birmingham office constimrttcosts to those in London from Davis Langdon
(see Section 3 of this paper), the ratio of David hangdon’s London construction cost estimates to
those from Gardiner and Theobald to apply to Gandand Theobald’s construction cost data for New
York offices to estimate figures on a comparablgi$tor both Birmingham and New York.

% See, for example, Brueckner (2000); Evenson an@éatdm (2003); Glaeser and Gyourko (2003);
Glaeseret al (2005); Mayer and Somerville (2000); Mayo and Staegd (2001); Phillips and Goodstein
(2000); or Song and Knaap (2003).

* See Gyouket al (2005).

® On two different grounds: to maintain the econostiength of city centres and to reduce car use.
Whether either objective is actually served by flolicy and, in so far as it is, at what cost driglear.
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and height controls on buildings. The present patbé¢ regulation was essentially set
in aspic in 1947 so has been in place for two geitars.

Any reluctance of local communities to allow expansof commercial space may be
at least significantly explained by the fact tHayt have strong tax incentives not to.
Taxes on commercial real estate (the business eateue to national not local
government (and account for some 5 percent of maltitax revenues) but local
authorities have to provide services to commepmiaperty. The only interesting (and
for us useful) exception is the City of London whiavhen the ‘Uniform Business
Rate’ (UBR) was introduced in 1989, was grantechigue exception and allowed to
retain 15 percent of revenues raised. In additotiné property tax implications, there
are other costs to local voters associated witteldgwment. Together, these generate
very strong NIMBY pressures. As the retiring packi head of the planning authority
for one of the office locations analysed in thipgrasaid when asked what had been
his major achievement in office:

[our main achievement was that] ‘hat a single new major office development
has been approved. We managed to keep developnemb.’d (Reading
Chronicle, 198%

As we argue below, with the important and helpfdeptions of the City of London
and London Docklands, the only incentive for locammunities to permit
commercial real estate development is local vofees’'s of unemployment.

A further factor is that constraints and growth tcols in the UK have been being
applied since 1947. The nearest equivalent formegdlation in the USA, in Portland
Oregon, still much less restrictive than appliethie UK, has been in force only since
1973 - not much more than half that time. Becaegellatory constraints only affect
new construction (at least directly — as we sedhm UK they produce strong
incentives, if tight enough, to induce conversiémlder stock to multi-occupation on
a large scale) they influence real estate pricéls avisignificant lag. As was noted in
Cheshire and Sheppard (2004) their impact on hgupmices only began to be
observable from about ten years after they weredutced, that is from 1955 or so.

The result is that the economic effects of land neggilation are orders of magnitude
greater in the UK than they are in the US. Usintadar 1984 and using quite
conservative assumptions, Cheshire and Sheppam@2)2€stimated that the net
welfare costsof restrictions on land supply in a prosperous mamity in southern
England, Reading, were equivalent to nearly 4 pgres an annual income tax. In
2003, at the outer boundary of permitted developgnreiReading, housing land was
some £3,000,000 per hectare (Cheshire and Sheppaff). A few feet away
agricultural land, not within the urban envelopeaswworth perhaps £7,500 per
hectare. As Muellbauer (2005) commented, such pligtertions are ‘grotesque’. The
constraints on the housing market have becomegsdisant that the British Treasury
and the Department of Communities and Local Goveninfformerly the Office of
the Deputy Prime Minister) have now commissioned sgparate enquiries (Barker,
2003; 2004 and 2006).

® Net in the strict sense that benefits were alsmtified and so the measure was the excess value of
total costs over benefits measured in terms ofvadgmt income variation.
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Office space in London, according to commerciabhd&ingSturge, 2003 to 2005) is
not just more expensive than anywhere else in tbedwit is some three times as
expensive as the next most expensive city in EyrBpgs, and more than three times
as expensive as in Manhattan. Even more tellindygms, are the costs of office space
in British provincial cities. Birmingham was thextenost expensive European city
after Paris, and Glasgow, Edinburgh and Manchegéze all more expensive than
Manhattan; office space costs almost twice as mu@ny of those smaller and not
very prosperous British cities as it does in SaanEisco — a city which not only is
highly prosperous and has some of the tightestlasmy constraints on housing in
the US but also has topographical constraints ol laupply. Office space in
Birmingham cost 124 percent more than in fast gngwitwice as big and land
strapped Singapore.

The story in the retail sector seems to be evereneatreme. The most important
determinants of land prices in a city, in the aleseof regulatory restrictions, will be
the size of the city and its income level. Othetdas, such as differences in expected
rates of urban growth, topography and transpoiesys, may also play a part, as will
environmental qualities or the quality of local pabgoods such as schools and
security (see, for example, Gyourko and Tracey,119%o0 if we want to find a
worthwhile indicator of the role of regulatory nestions we should try to standardise
for such differences. Cheshire and Sheppard (1p&6)ded evidence on land prices
in US comparator cities, matched as closely asilpleswith UK cities (Reading and
Darlington) for all except environmental and logaiblic goods. Land prices for all
use classes (except industry in deindustrialisiagibgton) were orders of magnitude
higher in the two UK cities. The most extreme cass the most expensive retail land
in the prosperous UK city (Reading) compared tdJi& counterpart (Stockton, CA).
In Reading the most sought after land availabledtail use cost almost 250 times as
much per acre as its equivalent in Stockton.

To date there has been rigorous quantificationhef économic effects of land use
constraints on the UK housing sector but not for @tegory of commercial property,
although concerns in government departments witmn@mic responsibilities have
now reached the point that a new investigation ihigr effects on the supply of
commercial space has been launched (Barker, 200@) purpose of this paper is to
begin to address this gap in our knowledge andstiyate the costs of land use
regulation for commercial property in the UK inaher more rigorous way than the
broad comparisons of rents and occupation costsviqeod by real estate
intermediaries.

An obvious problem in analysing the economic impagst land use planning is
identifying exactly what element in total occupatioosts — the cost of space to
economic agents - may reasonably be attributecplemning’ restrictions. This is
because i) such restrictions take many forms ondrg@yond restricting the supply of
land or space; and ii) it is difficult to offsetrfthe normal factors such as city size etc,
that urban economic theory tells one should be @rpeto influence the price of land
and space. Furthermore, if we want to estimateto@momic impact of any measured
increase in space costs resulting from regulati@nyvould need to go a second step —
not included in this research. We should estimiageitnpact on output, employment
and incomes generated by the increase in spaces gostiuced by regulatory
constraints. Then offset those costs against angflie regulation produced.
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In the context of the residential sector, an elateorand theoretically rigorous
methodology was set out in Cheshire and Sheppdd2§2for estimating both the
gross and the net costs of regulatory restrictmmshe supply of residential land and
so the net welfare cost these had. The methodolegylved estimating implicit
prices for housing and garden space and plannieguped amenities; then by
matching these to a household income survey, estighboth the structure of demand
for these housing and planning ‘goods’ and therewiutility function of households.

If it was assumed that urban housing markets werequilibrium (for which there
was reasonable empirical evidence) these couldbbined to estimate thae facto
supply of space released by the planning systemmibhe housing market concerned
(Reading) since equilibrium requires that all aafalié space be consumed. It was then
possible to estimate via the indirect utility fuoct and estimated demand system, the
impact on welfare, in terms of equivalent variationincomes, of changes in the
supply of both planning amenities and housing sgacsequent on a more - or less -
restrictive supply of urban space and consequepplguof planning amenities.
Because the analysis built up from observationmdizidual households it was also
possible to estimate the distributional consequenééand supply restrictions and the
trade off of planning produced amenities for prevapace.

This, however, is demanding on data and reseamod and depends on being able to
explicitly identify and estimate the economic imigamf the goods/amenities
generated by planning, the impact of regulationsapply and the indirect utility
functions of residents/citizens. Even if it werd 80 data intensive, it is not clear such
a methodology could be adapted to estimating tlomauic and welfare impacts of
regulation of the supply of non-residential propdrecause of the difficulty - perhaps
impossibility - of estimating the relevant prodoctifunction.

We estimate here, just the first of these elememtsieasure of the total cost of
regulatory constraints on the price of office spagpressed as a ‘tax’ — that is as a
percentage of construction costs. To do this wettie methodology first developed
and applied to the Manhattan condominium markeBlaeseret al (2005). The value
of this measure and its interpretation is the stibgé section 2 of this paper. The
Glaeser et al (2005) methodology has the considerable attractioat it is
intellectually coherent, resting on established roeconomic theory, and it is not
demanding with respect to data and estimation tgales. It can be applied to any
category of space so long as a unit of space iadalitional story is a more or less
perfect substitute for an additional unit of spam®ained via a larger building
footprint. Thus, it can be applied to offices ortdls, as well as high rise blocks of
flats, but more doubtfully to industrial, retail marehouse space. Its downside is that
it is a ‘black box’ number in that it does not diféntiate between costs that are
imposed by different aspects of regulation. Rathé& an aggregate measure of the
gross cost of regulatory constraints limiting theight of buildings and — more
indirectly — the supply of land for the use in qies So it reflects the costs of
restrictions on land supply, space by floor are@osaor height restrictions, or
common forms of conservation designation. It is lews plausible to argue that it
captures costs imposed by compliance complexitgedays in decision making. In
addition, it only gives a ‘cost’ not et welfare ornet impact on output measure. As
is well known, there are measurable benefits frames aspects of regulation and,
since space is substitutable to a degree both adugtion and consumption, the
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effects on output or welfare can only be estimatdubth the benefits and the extent
of substitutability are known. So the regulatorx tstimates are a lower bound
estimate of a gross cost of land use regulati@ninlocation.

Glaeseret al (2005) report their results for Manhattan apartiviesis a price to
construction cost ratio (rather than as a quaskade; regulatory tax to construction
cost). For the most recent year they had date2f0?2, this ratio was 2.07. In our tax-
rate measure, this would translate to a value®f.IThey also investigated other data
which suggested that the value of the regulataxyota housing was higher in some
West Coast urban areas, such as the Bay Area amdihgeles, than it was in the
New York urban area as a whole (it was much highddanhattan itself than it was
in the New York metro area) although it was stilbstantial in the New York area.
However, in 10 of the 21 urban areas investigatedetwas no measurable impact of
regulation on house prices. Nor was there any adin of a ‘regulatory tax’ on
office property in Manhattan. This provides sortendard against which to evaluate
the results for office property in the British esireported below.

2 AnInterpretation of the Regulatory Tax (RT) asa Measure of the
Costs of Restrictions

The key idea of the Regulatory Tax (RT) approactsimple; in a world with
competition among property developers and free stadntry and exit (both
reasonable assumptions), price will equal (minimangrage cost since this includes
‘normal’ profit. Marginal cost rises with buildindpeight so in the absence of
restrictions on heights, buildings should rise tpant where the marginal cost of
adding an additional floor equals its market pri€dauilding higher is less profitable
per nf than building over a greater area, still we shaxgect the marginal cost of an
extra floor to be equal to price: buildings wouldt be lower on average but the
overall urban land take would be greater. Bertaudi Brueckner (2005) demonstrate
the formal equivalence of height restrictions coregao land supply restrictions. The
gap between the observed market price and the nadrgonstruction cost can be
interpreted, therefore, as a ‘regulatory tax’ —dlelitional cost of space resulting — in
aggregate — from the system of regulation in tlzatiqular market. If the sales price
of an additional floor of office space exceeded tharginal cost of building this
additional floor then developers would have anteage opportunity. The difference
between the price of floor space and its cost oktraction must be due to some form
of regulation.

This is illustrated in Figure 1 which depicts thest curves of representative
competitive developers in (by assumption) two uaolatgd markets; one relatively
prosperous and ‘attractive’ office market, say, dom (L) and one less prosperous
and ‘attractive’ market, say, Birmingham (B). Flhustrative convenience we assume
that the marginal (construction) cost curve is tamh in both markets implying that

wages, materials and other variable costs do ngt negionally. We also assume —
quite reasonably — and that buildings of a givgrethave an optimal floor plan to

height ratio (given the price of land).
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Figure 1: A Developer’s Cost Curves without Spaestfctions
price per M

ACL

=T T N -

e

building height
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In a competitive market P=MC=AC and is given. Thamand curve that the firm
faces is flat. The regulatory tax RT is P-MC=0 attbcases.

In Figure 2 we illustrate the economic rent of ldodthe two markets.
Figure 2: Land Rent
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Figure 2 additionally depicts the average variatast curve, AVC, which covers all
inputs except land. The average cost curves, A@itiadally include the costs of the
fixed factor, land. The differences between theg#and the average variable costs at
the optimal building height can be interpretedaaslirents (subject to site preparation
and infrastructure costs). The illustrated cosvesrimply that building heights will
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be higher and so MC will be also higher in Londdnderlying ‘pure’ land values are
relevant in the sense that, given different inpdts, the optimal capital to land ratio
will be different in different markets. The landntes greater for London than for
Birmingham so buildings are higher but the diffeeimn land rents between the two
markets does not affect the value of the RT. Inahgence of restrictions, RT will be
Zero.

We can think about this in more detail by consiugriwo cases. Case F is the
unregulated situation while Case R is the regulates

Case F: Suppose we have an unregulated world wethngpetitive development and
office market and the cost of an additional flowes with building height: then
building heights rise until, per ?mMarginal Cost of Construction (MC)=Marginal
Revenue(MR)=Average Cost of Construction (AC)=RRjeAverage Revenue
(AR). In such a market, therefore, the price périncludes all costs for a given
building; construction + land + normal profit. Suse we then add a hypothetical
additional floor. The MC per fiis higher for this additional floor than for the exist
highest floor but price is not (or not perceptiblJhe ‘land’ is already paid for in the
existing building, part of fixed costs and includéd AC. There is, then, no
appreciable RT.

Now consider the regulated world of Case R in whiwre is a supply constraint on
building heights. We have an existing building andompetitive development and
office market, but it is no longer true that builgiheights rise to the point at which
MC=MR. They could profitably be higher but this ptas capitalised into the price

paid for land so profits are still ‘normal’. Land & fixed cost included, therefore, in
average costs. If we now add a hypothetical flooan existing building there is no
extra land cost — these are already ‘paid forhia éxisting building and included in

AC. The marginal cost is only the extra constructtemst but the price reflects the
constrained supply, now without land rents haviogé paid for, so price exceeds
MC and the difference represents the gross cosegilation - or the RT. This is

illustrated in Figure 3.

Figure 3: A Developer’s Cost Curves with Height tRegBons (London only)
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price per M

height AC,
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building height

In essence Case F and Case R are identical andidaeliminated from the RT
measure because it is already paid for in the iagidiuilding. The fact that the price
of the extra space in Case R is higher has notioirdp with paying for the land but
reflects the constraint, including scarcity of spadlthough the RT measure
eliminates the impact of land costs in the curmegulated market conditions IF the
market were unregulated land costs pémmuld be lower: so the observed MC in a
regulated market are unlikely to be the same ag tauld be in an unregulated
market.

However, not all regulatory constraints are as &nag height restrictions. There may
be cases where the specific form of the regulatiofhisences the costs of construction
and the shape of the cost curves. Take an extreamape of hypothetical land use
regulations. Suppose there weaie controls on building heights but rigid controls on
the amount of land made available for (office) ¢nmgion and rigid constraints on
the size of the floor plan relative to the sizdha site. In such a situation there would
still be a market demand for total office space baodding heights would still rise
until the point at which MC=AC=P. So estimated RTuabbe zero.

This would not mean, however that the regulatoryesgsimposed no costs. Since
costs per floor rise with the number of floors,get a given total quantity of space,
buildings would have to be much higher so the A@ BIC curves would, in effect,
be shifted to the left and upwards. To provide 36,86 of space (a large office
building) with a floor plan of 1,200 fiwould imply a 30 storey building and so a
height of, say, 100 metres: to get the same syiabe restriction allowed only 25m
per floor would imply 1,440 stories — a buildingvs®4.75 kilometres high.

Now consider another extreme of hypothetical retguda suppose that there are no
constraints on building or land availability at,aflut stringent compliances costs
related to, say, permits, but such costs are atibmonly of individual buildings.

Once the compliance process has been completedagheed building can be
constructed with no further compliance costs at kll such a case the costs of
compliance will appear as a fixed cost and, if thgults related to the incidence of
Impact Fees are applicable (lhlanfeldt and Shauggye2004) will be fully

10
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capitalised into land prices. Thus, there could banmpact on marginal costs or on
the price of space. There will be a deadweight Ibasthis loss will fall uniquely on
the price of land although given that the profiliiof transferring land from
agricultural to urban use will be reduced it cordduce the overall supply of urban
land and so have some affect on space costs.

What these examples suggest is that the relatipristtiwveen measured RT and the
actual gross costs of regulation (if these couldneasured exactly) is, in principle, a
variable one and will depend on the precise forenrdgulatory constraints take. So
long as at least an element of the regulatory caims$ takes the form of restrictions
on the height of buildings, however, for those g/péuses in which vertical space is
a more or less perfect substitute for horizontacsp the measured RT will be
strongly and positively correlated with the actgadss costs of regulatory constraints.
The RT measure will, however, be a lower bound eséirofithe gross costs because,
for example, some of the regulatory constraints medgtte to compliance costs or
costs of delay.

Need this concern us particularly in the case dafidBr offices? Restrictions on
building heights take several forms but are appiredll British markets. In the City
of London, for example, no less than eight separagav corridors’ of St Paul's
cathedral (both foreground and background) areeptetl from building above some
55 metres and five ‘view corridors’ of the Monumene similarly protected as are
four street blocks around the Monument (City of don, 1991). There are, in
addition, extensive ‘Conservation Areas’ within wativery limited changes to the
external appearance of buildings is possible — asly including height - and,
throughout the City — as in all British cities -eth are floor area ratio restrictions,
known in the UK as ‘plot ratios’. These are set 4tbin the City (City of London,
1991, para. 16.42). There are, in addition, othgulegions affecting the design of
buildings which limit height and space within theRianning policies in London’s
West End are substantially more restrictive thars¢him the City, since very large
areas — most of Mayfair and Belgravia — are desagh&onservation Areas where it
is not possible to build higher than the existitgicture, where external, and if the
buildings are listed (which many are) even interadterations are prohibitédSuch
historic conservation regulations undoubtedly gateeamenity values, not included
in a measure of RT.

In summary, then, the RT measure of the gross adstegulatory constraints on
buildings is something of a black box in that ithancorporate the cost of restrictions
on the supply of land for the use in question aestrictions on building heights.
These may arise from various sources but are impiasak our office locations with
at least ‘plot ratio’ controls (floor area ratiasthe US). Since land use planning is a
national system in the UK it seems likely that ctiamce costs and costs of delay do
not vary significantly across locations but sucktsawill not be fully captured in the
RT measure and may not be captured at all. So weaariude that estimated RT

" An interesting outcome in the very high end of tésidential market in London’s West End is a very
restricted supply of large floor plan flats. Listédilding designation is applied even to internal
connecting doors between adjoining structures $® iinpossible to construct flats with larger floor
plans than existing 18and 1" Century structures. The result is a large prempemsquare metre for
the few large floor plan flats available.

11
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values will be strongly and positively correlatedhaactual gross costs of regulatory
constraints but in absolute terms are likely tddveer bound estimates.

3 Data

In order to estimate regulatory tax values we ripade’ and ‘marginal construction
cost’ data. Our empirical analysis builds on thesthevailable data for the British
office market and a number of continental Europaaesc After careful and detailed
discussion to agree how best to measuerginal costs of constructiofi.e., the
estimated cost of adding an additional hypothetit@dr to an existing building)
Davis Langdon estimated time-series data for threexhdefinitions by market (per
square foot or square metre). Davis Langdon arelehding UK producers of
construction cost data for the building industrg amoduce the Spon Handbooks used
by quantity surveyors and architects (Davis Lang@665). See Appendix A for a
detailed description of the methodology Davis Lamgdised to derive the marginal
cost of construction. Gardiner and Theobald (2006pPavis Langdon’s major
competitor — provides (average) construction casé dor our sample of continental
European cities. Unfortunately, comparable timeesedata on the marketice of
office space in the sense of capital values isreadlily available, only data on rents,
yields and rent free periods can be obtained. Céh&d Ellis, CBRE, the largest
property consultancy in the UK, provided the reldvaata for British markets.
Similar data (although estimated on a differentid)aswere also provided by Jones
Lang LaSalle (JLL) for a number of our British Iticas and all the continental
European ones we report estimates for. We used dhmemon British locations to
make the best adjustment we can to a common basis.

Only rental not capital values are available beeanffice buildings are treated as
income producing assets that are typically leasathér than sold) floor by floor.

Given this complication, we need to impute the mapkice of an additional floor of

office space (the ‘capitalised value’) using thaikable information on rents, yields,
rent-free periods and vacancy rates. The estimgirosedure is briefly described
below and explained in more detail in Appendice . Since we do not observe
transaction prices but must rely on estimates, avey®ut a quite extensive sensitivity
analysis using the most ‘conservative’ and ‘radiaasumptions which are defensible.
These provide an upper and a lower bound estimatddition to a central, perhaps
most plausible, value. Finally we provide some mta@etative estimates for the
regulatory tax imposed on office space in someigental European cities for which
there are data from JLL and Gardiner and Theobald.

Our data for the RT estimates for British officedtions come from four different
sources. CBRE (which incorporates the former CBiétilParker and before that
Hillier Parker, the first agency to publish reraald yield data including the Investors
Chronicle Hillier Parker reports) provided us witheadline) prime rents and
equivalent yield and rent-free period data for ddal office markets in the UK (see
Table 1 for a list of the markets). Both time-semeser all 14 local markets. Most
time-series go back to 1973 with two series (tHos¢he City of London and London
West End) reaching back to 1960. CBRE also providedith total occupation cost
data, although only for 2004 and 2005 and for &hef 14 relevant markets. We
obtained the matching marginal construction cosa fiar all 14 markets from Davis
Langdon, based on actual construction projecth@sd markets also going back to

12
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1960. Finally, we obtained regional vacancy raferimation from the Office of the
Deputy Prime Minister (ODPM) and national rentaidvdata from IPD.

The data for the RT estimates for European office tionwa comes from two
additional sources. JLL provided us with prime rant equivalent yield data from
1990 to 2005 (continental European cities) and @&71to 2005 (British cities). These
allow us to compute hypothetical capital values ¢albed ‘Peter Pan values’) based
on the assumption that the buildings are permayeatiewed. Unfortunately, JLL
does not provide us with information on voids ocatcies, so we use the ratio of the
CBRE to JLL estimated values where we have commoatitins (for six British
locations) to obtain as comparable a set of capéhles for all locations, British and
continental European. Gardiner and Theobald’s (20&¢rnational Construction
Cost Survey' providesverage construction cost data back until 1999 so we can
estimate RT values from 1999 to 2005. We use the oatmarginal to average costs
from Davis Langdon and Gardiner and Theobald tored# the hypothetical marginal
cost of construction for the continental Europediteflocations. More detail is given
in Appendix E.

Imputing Missing Values

Our raw data come in different time-intervals. Tgrene rent data, for example, are
guarterly for the City of London and London’s We&std back to 1960; however, they
are quarterly, monthly, half-annually and annuétilythe other 12 markets (with the
exception of three markets back to 1973). Similattiye yield data come in various
time intervals. The construction cost data are anilence, in order to make our data
comparable, we use annual numbers when availaldecampute annual numbers
(averages from the available monthly, quarterlpaf-annual data) when not.

Even though we use annualised data we still havsimgisvalues for a number of
variables and markets. For example, we only obthreat-free period datdor two
markets (the City of London and London’s West Enadl anly between 1993 and
2006. For the remaining years and other marketsn@ed to impute the rent-free
periods using the available data (see Appendix rBdé&ails). Similarly, we need to
impute equivalent yieldgprior to 1973 using the available data. The methaglois
described in Appendix C. The imputed values obviustroduce an additional
degree of uncertainty into estimates prior to 197272 Hillier Parker yields were
available and these are believed to be comparaliect CBRE data series). We also
have to imputevacancy rategrom relatively short time-series of regional d&tam
ODPM and longer time-series data from IPD. The nalagy is described in more
detail in Appendix D. Imputing values of yields ¢uwe believe, have a significant
impact on the final estimates of RT. So we shoulddrg cautious with respect to any
interpretation of estimated values of the regulatax or trends in that tax prior to
1972. The absolute differences to estimates reguftom any plausible alternative
values of rent free periods and vacancy rateshangever, comparatively small. We
are confident, therefore, that while the need tputa values for such data is not
entirely satisfactory, the additional margin ofogrit may introduce into the estimates
is small in absolute terms.

We have to imputenissing rental valuessing national rent-index data from Hillier
Parker (today CBRE). The Hillier Parker ICHP natioremt-index data is available
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back to 1965 but only for three years. This doeswallis to impute missing rental
values between 1965 and 1972 but for missing ygarassume a linear trend.

Finally, we impute total occupation cost by assugrarconstant scaling factor to fully
adjusted prime rents using the ratio: average eftthal occupation cost for each
market 2004 and 2005 divided by fully adjusted grirant. We can match prime rent
and total occupation costs for 8 of the 14 markiets.the remaining 6 markets we
assume the ratio of the geographically closest etddk which data are available.

4 Methodology Used to Computethe Regulatory Tax (RT)

Our goal is to estimate, as accurately as posdifbemagnitude of the RT over time
for the 14 local office markets. The RT can be exgedsas:

RT,=V, - MCG 1)

where \ is the market value of an additional square meftieffice space in market |
at time period t and where MGGs the corresponding marginal construction cost of
adding one square metre of an additional floor.

The computation of the two componentisand MCG is described below.

The market value of a square metre of additionat®f§pace is estimated using the
‘Equivalent Yield Model’, which is probably the mastmmonly used model to value
income producing property in BritafhAccording to the equivalent yield model, the
property value can be expressed as:

Il R -1
Vjt =t 40 r (2)

Y, Y, (1+ y, )njI
where V, is the value of the property (in location j at ¢éinperiod t), y, is the
corresponding equivalent yiel®, is the so called ‘current rental valud’, is the
‘passing income’ anah, is the number of years to the next rent review.

The equivalent yield is equal to the internal rateeturn (IRR) of two cash flow
streams (a stream of ‘passing incomes’ up to tiné meview and then a stream of
current rental values, assumed to be constante@h terms) in perpetuity). The
‘passing income’ (which is expressed in nominam&r only includes the rents that
the tenants ‘pass’ on to their landlord. Tenants dna still in their rent-free period or
non-rented space do not contribute to the passicmgme. Hence, in order to get from
the (headline) prime rent to the passing incomgysaghents for rent-free periods and
vacancies have to be made as follows:

8 See for example Brown and Matysiak (2000) for arendetailed discussion of the ‘Equivalent

Yield Model'.
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_ Rent Free Periogl Vacancy Rate in %
I, =Prime Renf x| 1~ x| 1- . 3)

Typical Contract Lengt 100

The ‘current rental value’ is measured in real teamd is assumed to remain constant
in perpetuity. The capitalised value of the curnettal value reflects the reversion
value at the time when the current lease expires.

If we make the reasonable assumption that the mureatal value (in real terms)
equals the passing income, then the property \@née expressed as

v, =L (4)

Using equation (3), the estimated value can finadlyexpressed as:

Prime Renf X( t ,
Typical Contract Lengt 100
Yit

The main advantage of using the equivalent yieldlehdo estimate the capitalised
value of office space is that it requires estimaié®nly two unknown variables,

namely, an estimate of the passing income and dhevaent yield. The equivalent

yield can be estimated from comparable propertigbe local market place that have
recently been sold (i.e., it can be derived througiverse engineering’ using

transaction prices and rental income information).

Rent Free Period ;x( : Vacancy Rate iqT

V, =

. (4.2)

Although the equivalent yield model is simplistindaobviously has a number of
serious economic shortcomings, it provides sunpgigi accurate valuations. This is
probably for some combination of two reasons: Fimbfessional valuetsare
familiar with subtle changes in the market that wifluence the choice of yield; and
second, valuers’ valuations — based on the equitgield model — are the basis for
transactions (‘deals’). Hence, even if a valuatioes not reflect the ‘true value’ of a
property (reflecting all future cash flows discoemtat the ‘correct’ rate), as long as
buyers and sellers use the same valuation modey, whll end up agreeing on a
(transaction) price that reflects the model’'s preatl value.

As discussed above we commissioned Davis Langdgettthe best possible estimate
of the true marginal construction cost of addingadditional floor, with a time series
going back to 1960. The estimating method is dbedrin more detail in Appendix
A.

The RT is computed as the estimated market valuesqueare metre (fully adjusted
for rent-free periods and vacancy rates) minusniaginal construction cost data
provided by Davis Langdon. Rather than reporting tagulatory tax directly, we
report a quasi-tax rate, the regulatory tax reéatovmarginal construction cost:

° ‘Appraisers' in the US.
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RT |-
RT Rate =——=—% -_¥ -1. (5)

These regulatory tax rates are reported for all &#kets and for all time periods with
available data (see Figures F1-F4).

Given that the RT is not directly observed but mostestimated making various
assumptions, it is sensible to carry out a robsstreheck of results altering the
underlying assumptions: specifically, we estimatedulatory tax values for three
different sets of assumptions. The alternative sleéssumptions are as follows:

1. Upper BoundAssume that 50% of the difference between totalupation cost
and prime rent is due to a regulatory tax and assairt0% rent-premium for top
floor space.

2. Use the fully adjusted prime rent as the baass i{ the central estimate) but
assume a 10% premium for top floors.

3. Lower Bound:Use the fully adjusted prime rent as the basisir{athe central
estimate) but assume a 0.5 percentage point hygglerthan reported by CBRE.

5 Resultsand their Interpretation

The results are summarised in Tables 1 to 3. Tabl®Wwsthe markets investigated.
Table 2 illustrates the sensitivity of the resuttsatternative assumptions (as outlined
above); and Table 3 reports the mean value of tegulatory tax’ and other
descriptive statistics for each year from 1961 @0% The markets were selected to
cover as wide and representative a range as pessibluding the main office
locations in Scotland.

It is clear from Table 2 that there are no realistssumptions which eliminate a
substantial regulatory tax. The mean value, at 28@én for the most conservative
lower bound estimate, is more than twice that esttoh for Manhattan housing by
Glaesetrt al (2005).

Table 3 shows the annual mean values. We shoulélyadiscount values before
1973 since these are i) weighted to the two Lonaarkets; and ii) we are uncertain
as to the reliability of the estimated yields ptiorl972.

It is immediately clear that the estimated sizéhefregulatory tax moves with the real
estate cycle. This is because real estate pricesibstantially more cyclically volatile
than are construction costs although, of course, effect of regulatory restrictions
would be to constrain supply and so reduce itstielsin the upswing and increase
the volatility of the cycle. Indeed, the high pooft4.01 for the mean value, reached
in the boom of 1973, has not been exceeded sitiveugih this is partly a weighting
issue: in 1973 the London markets had a greateghve the mean. Nevertheless, the
basic message is clear: the value of the estimaggdlatory tax on office space
averaged across all British office markets is afepof magnitude higher than in the
most highly regulated sector of the most regulatedket in the US.
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It is more revealing, however, to look at the tisegies data for the individual markets
reported in the Appendix Figures F1-F4 — this dés@on is in terms of the central
estimate. The most revealing point of all is thetst between the City and West
End of London and the role of Canary Wharf and teetbpment of the Docklands.
Until the early 1980s, the City office market doatied supply and the City was the
dominant location, with a quasi-monopolistic cohtrit had a highly restrictive
planning policy both in terms of height restricsofwhich still endure) and historic
designation. Even as late as in 1981, 22 conservatieas, affecting 28 percent of its
land area were designated (Fainstein, 1994). ThasBrproperty industry was
significantly protected from international competit and supply was constrained.
The response to the expansion in demand for ofpeeesfrom the 1960s was a rapid
rise in prices reflecting both the actual limits sumpply and supply restriction. The
estimated value of the regulatory tax reached h pmnt in 1973, only just below a
value of 18 (a ‘tax rate’ of 1800 percent). Thid feck to just more than 5 in the
downturn of the mid-1970s.

Another difference between the City and all oth#ice locations except London’s
Docklands — a special case controlled by the DocldeDevelopment Corporation set
up in 1981 to regenerate the rundown area of tlae Bast End abandoned by port
activity from the 1960s — is that of the politiea@onomy of the control on planning.
In all locations other than the City (and Dockland®ting, and so political control,
rests with the resident adult population. As hasnbeogently argued by Fischel
(2001), depending on rates of owner occupation kwldce high in the UK, this
produces a pressure to restrict development tcegirdtouse owners’ asset values.
This is likely to be re-enforced by the asymmetrytio¢ incidence of costs and
benefits of physical development with the coststhishort term and in terms of asset
value losses - being very localised while beneftts thinly and widely spread. In the
City of London, however, political control of théapning system rests with the City
Corporation which is controlled by the local busis&eommunity and its intere$ts
While these include property owners and real esiatestors, the business
community is dominated by other groups who haveuéual interest in retaining the
City as a successful and competitive location ieirtbusinesses.

As is explained by Fainstein (1994) the threahefderegulation of financial services,
actually introduced in 1986, concentrated the @Gitliers’ minds wonderfully.

“....once the economic benefits of restricting grovethded, attitudes towards
physical change easily became more flexible....Firnfirms that already
possessed space adjacent to the Bank of Englanditbdrfeom their monopoly
position and had no motivation to favour expansignpolicies. Financial
deregulation and competition changed the stakesp@ttive office development
in the nearby Docklands threatened the interests tbie City. If the City refused
to accommodate expansion when deregulation was pihogn accelerated
financial sector activity, firms already locatecté risked losing their locational
advantage as the center of gravity moved eastwai@ace the decision to
reverse the previous conservationist attitudes lbemh made, the City’s officers
embarked on an active promotional effort. The plagrdirector solicited advice

1% This goes back to the ancient privileges of theimel city and the leverage its tax revenues gave
in negotiating a high degree of independence acal kontrol from the crown.
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from firms concerning their space needs and engedradevelopers...to
accommodate them...until the 1980s the City did rasteha planning officer but
only an architect who concerned himself with desigprovals...new developable
land was designated...and floor area ratios were fieddio...permit an average
of 25 percent expansion in the size of building&instein (1994, page 40)

The planning system in the City is likely, therefdeebe responsive to the interests of
commercial tenants and threats to local competiggs. Such threats were visible by
the early 1980s. By the time of the property markebvery of the second half of the
1980s, and despite the growth of the financial isesvsector, the City was already
under threat from both Docklands and other findncentres (including satellite
centres such as Reading in which more office spaseconstructed during the early
1980s than in the City itself) and its planningipiels were becoming notably more
relaxed. Its Unitary Plan, lodged in 1991 (CityL@indon, 1991), but drawn up in the
second half of the 1980s, identified as its firgligy “To encourage office
development in order to maintain and expand the wfl the city as a leading
international financial and business centre” (para9). By the end of the 1980s there
were already large scale modern developments inCity built to the highest
international standards. Broadgate, for exampleneg in 1991, provided 3 900 000
square feet (360 000%)of new office space.

Moreover there was a radical change to the taxatidousiness property introduced in
April 1990. Before then business property taxes (ihsiness rates) had been set by
local governments and - subject to standard praesdior ‘rate equalisation’ across
the country - the revenues had accrued to locahwamities. There was concern in the
then conservative government that anti-busines, ieng local councils were
boosting revenues and attempting to run re-didikibulocal policies funded by
setting ever higher local business rates. This,ai$ thought, would hinder the long
term competitiveness of British business. So in0L8% UBR was introduced with
national rate-setting and with revenues accruingetdral government. There was one
exception, however, the City Corporation (self-evitly not anti-business!) was
allowed to add its own ‘precept’ to collect its ovavenues. Thus from 1990 there has
been a strong negative fiscal incentive for angl@overnment in Britain, except the
City of London, to permit any commercial developien

While the value of the regulatory tax in the Cityse during the later 1980s as
property values rose rapidly in the boom, it neeached the high of 1973. Indeed, in
contrast to the rest of Britain, the regulatory &stimate for the City has been on a
downward trend since 1973. We can see from theeacsl that is available for the
Docklands that the regulatory regime was far les#rictive there, with an estimate of
the regulatory tax never exceeding 4 — though shthitrepresents a quasi-tax rate of
400 percent. The West End, where there is politicadtrol by residents and a
negative fiscal incentive for development, a makkkich specialises in sectors other
than financial services and with much stronger milag protection for conservation
reasons with height restrictions which are impdsstb breech (unlike in the City
where, outside the conservation areas, employiftgophy architect’ has been an
emerging mechanism for building higher) has, int@st, experienced a steady
increase in estimated RT with its high value of 3@%ceeded in 2000 and with an
estimated value of 7.9 over the past six yearsnesi twice that in the City.
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The pattern outside the London locations is muchwasld be expected. The
estimated RT was much lower until quite recently emNewcastle in the 1970s was
negative for a short time. In a representative speocous, satellite centre such as
Reading (discussed in more detail in Section 7)clvivas a major recipient of the
back office move from London from the late 1960® value of the regulatory tax
was high during the late 1970s and early 1980ddiuback somewhat as the market
expanded. By 2000 the local market was quite spgethin hi-tech companies and
the value of the regulatory tax fell below 2 as die&.com boom collapsed. It has been
creeping up since 2002/2003. The absolute valueeyvan provincial centres, with
Edinburgh, Birmingham and Leeds seemingly the mestrictive. But it has been
tending to rise in all centres since the mid 19983 has only been consistently below
a value of 2 in Newcastle, in the relatively depegsNorth East.

All these numbers relate to our ‘central’ estimbatg, of course, values of measures
on alternative assumptions follow similar trendsist absolute values differ. Perhaps
the salient fact is that even on the most conseevaif all assumptions there is a
significant estimated value for the regulatory itaall locations for recent years. The
lowest — Newcastle — has a value of more than ddénaost major provincial centres
are around 2; London’s West End has had an estimatle@ of between 4 and 9
since the early 1970s and has a current value ®h8se are estimated on the most
conservative assumptions, so are lower bounds, camipare with a value not
significantly different from zero for offices in Mhattan (Glaeseet al 2005).
Moreover there may be a degree of endogeneity leetve®nstruction costs and
planning restrictiveness. In areas like the Cityher West End developers may need
an expensive design and a ‘trophy architect’ topj@tning permission for buildings
offering more rentable space per unit area of tite. 3n Newcastle, the local
community may be so pleased that any developer swamt build that it is
correspondingly easier to get permission dadactothe planning regime imposes a
lower regulatory tax. This possible endogeneity wikkan that our central estimate
systematically tends to understate the value ofdlgalatory tax rather than overstate
it, however, and this should be borne in mind itelipreting the alternative estimates
and selecting the most plausible.

6 International Comparison of Regulatory Tax Values

In order to put the results for the British officgrkets into an international context,
we also estimated RT values for a number of citie®ss Europe; Amsterdam,
Barcelona, Brussels, Frankfurt, London City, Londdest End, Milan, Paris City,

Paris La Défense and Stockholm. We use essentialysame methodology as
described above but use different data sources {i[détead of CBRE and Gardiner
and Theobald instead of Davis Langdon) and have akena number of additional
adjustments — described in Appendix E — to compaoeparable RT values.

We report RT values for two office markets — théy@if London and London West
End — that are also reported in our across-UK coismarabove. This ‘overlap’
allows us to check whether our RT estimates for i®ritoffice markets and
continental European ones are comparable. Theraatatvely small difference in
estimated RT values (average of 1999 and 2005hftwo markets; 4.5 versus 4.9
for the City and 8.0 versus 9.0 for the West Ender@V the relatively small
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differences suggest that our RT estimates for theows continental European
markets are quite comparable to our RT estimateth&British office markets.

When we compare our RT estimates for the variouspeao office markets the first
results that catches one’s eye is the fact thatvibeLondon Markets top the ‘league
table’ with the West End’s RT estimate of 8.0 (therage of the RT estimates for
1999 and 2005) being more than twice as large p®#u@r continental European city
except Frankfurt with 4.4. Stockholm and Milan akgapear to have comparatively
high RT values with 3.8 and 3.1. This is consisteith @necdotic evidence for these
markets. For example, Milan is a very tightly regat city with strict height
restrictions in place. Not surprisingly, edge dtieave started to develop outside
Milan; first Milano 2 and Milano 3 in the late 196@nd 1970s and now Milano Santa
Giulia. The latter city is being built in a municlgdistrict in the southeast part of the
city between Rogoredo and Linate which has beeelidefor some years. The city is
being built on the area where the Montedison faesasnd a part of the Redaelli steel
mills once stood. Local politicians there — notpsigingly — are happy to welcome
new development projects. As in London, the eswah&T values in Paris differ quite
substantially within the metro area; they are miigimer in the ‘historic’ City of Paris
with 3.0 compared to La Défense with 1.7. Finalhge city that we had expected to
have the lowest RT is indeed at the bottom of teagle table’. Belgium is well
known to have a flexible land use regulation systdmch imposes little constraint on
supply. In Brussels we estimate a commensuratelyRd of 0.7, although this value
is still much higher than that estimated by Glaesexd (2005) for the office market of
Manhattan.

Overall, the RT comparison for the 10 European offiakets suggests (a) that the
British office market is by orders of magnitude msupply constrained by regulation
than most other office markets in Europe and (b) Enamopean cities generally seem
to be subjected to higher RT values than is fourthenUnited States. Below, we turn
again to the British office market in an attempteixplain the determinants of its
restrictiveness.

7 Quantifying the Political Economy of Planning Restrictiveness

If the estimated value of the RT really representseasure of the costs of regulatory
restrictiveness — we should be able to model iterdeénants. As noted above, in areas
where there is control of planning policy by locasidents — overwhelmingly owner
occupiers — we should expect a strong resistancewelopment. Not only are there
short run costs to local residents from large scalestruction but there are likely to
be environmental costs and losses of amenity vaBesefits — in the form of more
jobs or higher wages — are likely to accrue as ntochon-residents as to residents
given the small size of local government areahenWK. In addition — at least since
the introduction of the UBR in 1990 — there will ®@owerful fiscal disincentive; and
even before 1990, the impact on local budgets sinass property development was
probably unfavourable because of the high proporiblocal revenues coming from
central government and rate equalisation acrosd fmmmunities. The only incentive
for local residents to allow the development of inddal commercial real estate
would presumably be fear of falling local economrosperity. This is likely to be
most plausibly formulated as fear of job loss andmployment.
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We should expect the City of London and Docklammi9¢have rather differently,
however, since in these jurisdictions businesgeasts control planning policy. In the
case of the City, the planning authority is itsqua local governing body, the
Corporation of the City of London. This is an higtoentity and it has been exempt
from all the major reforms of local government Ire tmodern era, in particular both
from the Municipal Corporations Act of 1835 and tlegislation in 1969 which
abolished the ‘business’ vote. The City is, in effacCentral Business District with a
few thousand residents, so the business elect@natading land owners and property
companies but dominated by financial and other Hasses located in the City)
controls the Corporation which is the planning autly for the area. Business voting
power is weighted by the number of employees. Téredbn Docklands Development
Corporation (LDDC) was established in 1981 with binief to regenerate the large — a
total of 8.5 square miles - derelict port area irdrately to the east of the City of
London. The LDDC was responsible for all the majanping for the area until it
was abolished in 1998 when planning responsitsliteverted to the local Boroughs
of London. However, by then, the whole area hachiieensformed with the most
notable development being Canary Wharf. In totah@ion square feet of office and
industrial floor space had been developed.

Given, therefore, their different controlling intsts we should expect these two
planning authorities to be less restrictive of depment, other things eqdal and
much more responsive to local economic conditibias tresident-controlled planning
authorities. For any given (change in the) levellafal prosperity the business
controlled LAs would be expected to relax their stomints on development
substantially more than in the case of residentrobed communities. We might,
furthermore, expect to observe a change in regylasstrictiveness as a result of the
introduction of the UBR in early 1990, with all eth British office locations
becoming more restrictive relative to the City ohdon.

The best measure of ‘local economic prosperity’ iicaéem to be the unemployment
rate of residents. Not only is this the most immsgly observable and widely
reported measure but the fear of job insecuritynselikely to be a concern for voters,
and thus an influence on local politicians. It lthe additional advantage that it is
measurablé.

> But of course other things are not equal sincaesgictions (in terms of plot ratios, for exampie
more or less constant across locations but denw@raphce is not so a given restriction is moreibigpd
where demand is greater. This is reflected in #rgdr location fixed effects observed in the City
(Table 5) than in other locations.

12 Although with considerably more difficulty than ghit be imagined. There are two basic sources of
data on unemployment in the UK: survey based dataforming to ILO norms, available from 1973;
and ‘registration’ data available since the ea® Zentury. The problem is that the sample for the
survey based data is too small to give reliablaltegor local planning authority jurisdictions; cathe
registration measure is highly sensitive to both ithcentives to register and rules governing who is
actually counted. As unemployment rose from the [E870s politicians could not resist manipulating
the unemployment figures (registration data isasbel very quickly and is what the media focus gn) b
frequently changing both the incentive to registed the rules governing who was counted. Every one
of the more than 100 changes had the effect ofciedumeasured ‘registered’ unemployment.
However we have used the method described in Appéhdo estimate a consistent survey equivalent
measure for each community controlling planninggyoin our 14 office locations.
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Table 5 shows the results from our first specifmatipooling all 480 observations
and including both year and location fixed effedt& estimate the following:

RT, =S+ BxU; ¢ (6)

RT, =6, +Bx(Uy x D)+ B,%(U, x ) + ¢, (7

Where:

RT = estimated value of Regulatory Tax

U = estimated British Labour Force Survey-equivaleremployment rate

D = dummies fog, business controlled, argresident controlled local
government

it refer to the location and year

We show results for two separate versions of tleeifipation stated in equation (7);

in column 2 of Table 5 we use values of the locamployment rate for the actual

nearest equivalent areas for which data could bma®d. In column 3 we substitute
the estimated unemployment rate for the whole @relabndon area for the three
office locations in central London, the City, Wesister and Docklands. The logic

for this is that the workforces and businessesdasé¢hose locations operate over a
wide area and draw their labour forces from theewilondon region; moreover,

particularly in the City, there are very few resitierelative to employees. For the two
suburban London office locations, Hammersmith amdy@on, we use the Borough

unemployment rate in both models, Boroughs in Lonbeing the local planning

authorities. More detail on how the unemploymerie rime-series are created is
given in Appendix G.

The results in Table 5 show a significant negativiatienship between local
unemployment and our measure of planning resteéoeggs — the Regulatory Tax.
Moreover, as expected, the estimated value of #ranpeter is much larger in the
business controlled compared to the resident chedréocations: the estimated value
of the coefficient is more than twice as great bsadute terms in the business
controlled locations (in both specifications repdrin columns 2 and 3 of Table 5)
and an F-test shows that these values are sigmifycdifferent in statistical terms.
The results in column 3, using unemployment in thdewlLondon area for the City,
West End (Westminster) and Docklands are very sinl@ghose in column 2, using
local unemployment rates. Most location and yeaedi effects are statistically
significant. A White-test cannot reject the nullploghesis of homoskedasticity, hence
we report normal standard errors.

One problem with these results is that estimatddegaof RT become possible at
different dates for different locations, with estites for the first few years only being
available for the City and the West End. That is, sample is unbalanced. Thus the
composition of the sample and the implicit weiglitdifferent locations within it
changes over time. So the rest of the analysigytegin Tables 6 to 9, is restricted to
the 11 locations for which there is annual dataaontinuous basis since 1973 (see
Table 1 for a list of these 11 locations). Tablesn@ @ report the results of fitting
similar models but to this balanced sample of 368eovations, first without year
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fixed effects and, then, in Table 7, including btwtbation and year fixed effects. As
might be expected the results are significantlprgier, with the difference in the
estimated coefficients for business as compareddident controlled locations much
larger and statistically different (at the 1 petdenel).

Tables 8 and 9 now show the results of testingHerimtroduction of the UBR. As
explained above, this change substantially inctdise fiscal disincentive to permit
development for all local communities except they©f London. The new basis for
business property taxation came into force in Ap&90, although it may have been
partly anticipated. We chose the end of 1989 asbtieak point® There are two
obvious ways to test whether this made local comtimsnbecome relatively more
restrictive than the City. We can include a dumray dll markets except the City
from the end of 1989. The results are reported inleT&p again, first without a
distinction for the impact of unemployment on thalue of the RT in business
controlled as opposed to resident controlled loceti and then, in columns 2 and 3,
adjusting for the type of local control. Comparedtevious models we now include
an additional dummy for all locations after 1988plicitly assuming the effect of the
change in the fiscal incentive was uniform. The nhadatinues to perform well but
we now observe a significant across the board as&rein estimated planning
restrictiveness in all locations compared to théy @Gf London and compared to
before 1990.

The results reported in Table 9 permit the locgboese to vary across all locations.
We see that the City appeared to become significéags restrictive — as expected —
while 6 out of 10 of the other locations becamaisicantly more restrictive. For all
other locations, except Reading, we find no sigaiit change in RT from 1989. In
Reading, however, we observe an apparently anosabxluction in restrictiveness,
significant at the 5 percent level. Reading is answal jurisdiction. It is about 60 kms
to the west of London and a high speed train serepened up in 1976, with services
taking only 22 minutes to the London terminus. Thiggered its development as a
satellite back office location producing a largend@d shock relative to its then stock
of office space. Prices and our estimate of the &E iquickly in the second half of
the 1970s. This expansion was initially supportedheylocal government. But during
the 1980s the Trotskyite left, which strongly opgebsoffice development, took
political control. However, the recession of 198944t the local economy very hard
and moderates regained control. Moreover in readtiothe perceived anti-business
thrust of local government, the wider region withivhich Reading then lay —
Berkshire in particular — teamed up with local Imesis interests and the University to
set up the Thames Valley Economic Partnership (TVERPBIL. The explicit intent
of this was to make the local area more businesedly and to encourage business
expansion. Perhaps it is the change in politicaltrod from radical left to moderate,
and the lobbying activities of TVEP, which had sommpact in reducing Reading’s
planning restrictiveness from 1990. The individuagficient is estimating the post-
1989 change in the RT. In most jurisdictions theerenfactors in addition to the
introduction of the UBR that might have had anuefice on planning restrictiveness
and our estimates of RT. But in Reading it is plalesito believe that there were

3 However, results do not change significantly if si®ose one year earlier or one year later as break
point.
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factors (other than the UBR) which both increasedmheasure of the RT in the pre-
1989 period and may have reduced it in the pos8 J@siod.

Overall, however, these results seem to providegtsupport for the interpretations
offered and reinforce our confidence in the RT asasonable measure of the impact
of planning restrictiveness on the costs of ofipace. The effects of political control
seem to have the expected impacts as do fiscglnckstives for local communities
to permit development. Moreover, as is discussdlarconclusions, there is evidence
that markets do get their revenge.

8 Conclusions

The Regulatory Tax measure of the gross costs of l&se regulations for occupiers
of property seems to be a useful one. Althoughilit mot reflect certain forms of
regulatory constraint, such as heavy compliancésamscosts associated with delays
and is, therefore, a lower bound measure, the welevhich it can be estimated is a
very substantial advantage. In this paper we pmothe first estimates for commercial
office buildings in British cities and compare tbewith estimates for a range of
continental cities. Despite using different datarses the results seem to be very
comparable. Moreover where we can get values fotisBrlocations using the
alternative data sources again the values seemistamts The conclusion is that
supply in the British office market, like the Bshi residential sector, is highly
constrained by regulation and this costs businesspers a substantial amount. It is,
in effect, a tax on office users. Unless spaceeigeptly substitutable in production,
therefore, there will be further costs in term®ofput and employment.

We argue that such a level of regulatory restnctioan order of magnitude greater
than observed in the most restricted sector, imtbst restricted markets in the US —
is to be expected given the aims of British plagnipolicy, the form of its
instruments, the fragmented geographical scaleckitn making (which internalises
costs associated with development but not benetis)l the fiscal disincentive to
local communities to allow commercial developmémthis context we would expect
differences in regulatory constraints between treng@orities controlled by business
interests compared to those controlled by residews are fortunate that the
historical anomaly of the City of London — conteall by business interests since the
middle ages and exempt from all the major reforrhdooal government of the
modern age, allows us to test this proposition. fiv@ strong evidence that business
control makes a significant difference to the tigd#s of regulatory constraints on
office building and on the reaction of restrictiess to local economic prosperity
measured by the unemployment rate.

It is also possible to test the hypothesis thatlegry restriction responds to fiscal
incentives and that, in particular, changes in itneentives to allow commercial
development resulting from the introduction of tiBR early in 1990, led to even
more restrictive land use regulation. This, agarhacause the City of London was in
large measure, protected from the change and cmdtito be able to levy its own rate
on business property. Again we find strong evidaheg the elimination of any fiscal
incentive to permit commercial development was @ssed with an increase in the
value of the RT outside the City of London. By hat restricting the supply of office
space costs were increased.
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Together these findings support our confidence that RT measure is really
capturing — or at least closely correlated witthe gross costs imposed by land use
regulation.

One of the interesting speculations this promptahisut unintended consequences.
As discussed aboyghe 1980s Conservative government perceived lefgwvocal
authorities as engaged in a concerted effort tstfate its efforts to increase
incentives, privatise state industries, sell oftiabhousing and reduce the total tax
take. To finance these efforts to offset the adveuse regressive impact central
government actions were perceived as having, poatrnment was (perceived to be)
increasing their tax revenues from the business pgrhaps as part of a punitive anti-
business crusade. Central government’'s responsetovagroduce the UBR. This
removed control of business property taxes fromallomommunities, effectively
turning business property taxes into a national ttamanaged, therefore, to eliminate
all tax revenue gains to local communities from owarcial real estate development
although local governments continued to have d lelgiagation to provide services to
local businesses. So it produced a powerful fidesihcentive for local communities
to permit any commercial development.

Over time, our results suggest, this has restritftedsupply of offices and pushed up
the value of the Regulatory Tax. The increase inrass costs this represents may
more than offset any costs that might realistichllye been imposed by old-style left
wing councils raising money from local propertyg¢axespecially given the demise of
old-style left wing councils that occurred betwd®89 and the present.

Indeed, we can quantify this effect because of fireunate fact that the City of

London alone was given a partial exemption from W&R. Table 10 shows some
indicative numbers. We choose an office of 1,500-menough to accommodate a
medium size firm with 200 employees. In the Londworough of Camden in 2005,

such a building had a rateable value of £112280, with the rate multiple set at
42.6p, that meant the occupants would be payin@R bf £47, 819 a year. If the RT
increased in Camden to the average extent it diosadhe rest of the country, then
the implied increase in its annualised cost was3&B Moving to a UBR, to avoid

local communities levying extortionate taxes on ibess, seems likely to have
resulted indirectly in a larger financial burdenwegy of the RT, than the total cost of
business rates themselves.

14718 Greenland Place, London, NW1 0AP.
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Tables

TABLE 1
Investigated UK Office Markets and Data Availalyilit

Office Market Years with 14 Market 11 Market
Available Data Sample Sample
(Unbalanced) (Balanced)
City of London 1961-2005 Yes Yes
London West End 1961-2005 Yes Yes
London Docklands (Canary Wharf Tower) 19982005 Yes No
London Hammersmith (Inner Suburban London) 1991-2005 Yes No
Manchester (North West) 1973-2005 Yes Yes
Newcastle (Upon Tyne) 1965-2005 Yes Yes
Croydon (Outer Suburban London) 1965-2005 Yes Yes
Edinburgh (Scotland) 1965-2005 Yes Yes
Glasgow (Scotland) 1965-2005 Yes Yes
Maidenhead (South East) 19842005 Yes No
Reading (South East) 1965-2005 Yes Yes
Bristol (South West) 1973-2005 Yes Yes
Birmingham (West Midlands) 1965-2005 Yes Yes
Leeds (Yorkshire and Humberside) 1973-2005 Yes Yes
TABLE 2

Summary Statistics: Regulatory Tax relative to NiaaConstruction Cost

Variable: Ratio: Regulatory Tax / MCC Obs Mean  SRdv. Min Max
Specification:
Based on prime renh¢ adjustment 480 3.70 2.92 0.13 22.06
Prlr_ne renpartially adjustedor rent-free 480 303 266 -0.05 19.81
periods

Prime renfully adjustedfor rent-free periods

and vacancy ratesdntral estimate) 480 2.64 231 0.14 17.55

Upper boundAssume 10% premium for top
floor plus 50% of fully adjusted total 480 3.88 3.10 0.15 23.95
occupation cost markup

Based on fully adjusted prime rent plus 10%

premium for top floor 480 3.01 2.60 -0.05 19.41

Lower bound As central estimate but assume

0.5 percentage point higher yield 480 2.37 2.15 0.18 15.78

Data Sources: CBRE (prime rent, yield and totaupeation cost information), Davis Langdon (marginal
construction cost information), IPD (national voade index) and ODPM (regional vacancy rates).
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TABLE 3
Summary Statistics: Relative Regulatory Tax overd{1961-2005)
(Central Estimate)

Year Obs Mean Std. Dev. Min Max
1961 2 2.93 0.33 2.70 3.16
1962 2 3.07 0.12 2.98 3.15
1963 2 3.13 0.24 2.96 3.31
1964 2 2.99 0.20 2.85 3.13
1965 8 1.68 1.04 0.42 2.96
1966 8 1.85 1.13 0.53 3.37
1967 8 2.02 1.24 0.64 3.83
1968 8 2.36 1.63 0.73 4.97
1969 8 2.69 2.33 0.71 7.27
1970 8 2.69 3.22 0.39 9.98
1971 8 2.88 3.42 0.37 9.99
1972 8 2.58 3.36 0.20 9.63
1973 11 4.01 5.08 0.62 17.55
1974 11 2.86 4.49 0.00 15.57
1975 11 1.87 1.81 0.14 6.37
1976 11 2.43 1.53 0.80 5.36
1977 11 2.86 2.29 1.06 7.38
1978 11 3.00 2.30 1.14 7.65
1979 11 3.13 2.64 1.12 8.70
1980 11 2.06 2.24 0.27 7.12
1981 11 2.42 2.42 0.34 8.08
1982 11 2.34 2.45 0.36 8.51
1983 11 2.16 2.37 0.16 8.13
1984 12 2.08 2.19 -0.07 7.85
1985 12 2.18 2.32 -0.07 8.13
1986 12 2.20 2.54 -0.11 8.90
1987 12 2.61 3.79 -0.12 13.35
1988 12 2.73 3.66 -0.14 11.79
1989 12 3.10 3.36 0.20 11.36
1990 12 2.95 2.88 0.42 9.27
1991 13 2.61 1.97 0.60 7.61
1992 13 2.24 1.32 0.54 5.46
1993 13 1.91 1.03 0.46 4.60
1994 13 2.63 1.35 0.78 6.02
1995 13 2.96 1.65 0.99 7.13
1996 13 3.24 1.91 1.12 7.99
1997 13 3.30 2.14 1.10 8.46
1998 14 3.23 2.15 1.02 8.58
1999 14 3.21 2.16 1.06 9.18
2000 14 3.45 2.41 1.10 10.22
2001 14 3.09 2.17 0.86 8.73
2002 14 2.56 1.64 0.81 6.90
2003 14 2.07 1.26 0.63 5.69
2004 14 2.17 1.53 0.67 7.05
2005 14 2.63 1.91 0.99 8.89
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TABLE 4
Estimates of Regulatory Tax for Selected Europeae<iti

Estimated Regulatory Tax

City 1999 2005 Average
London West End 7.62 8.37 8.00
London City 4.68 4.31 4.49
Frankfurt 5.44 3.31 4.37
Stockholm 4.28 3.30 3.79
Milan 2.07 4.11 3.09
Paris: City 2.35 3.75 3.05
Barcelona 2.23 3.16 2.69
Amsterdam 2.12 1.92 2.02
Paris: La Defense 1.41 1.93 1.67
Brussels 0.52 0.84 0.68

Notes: Estimates are based on data provided by Jarg LaSalle (JLL) Investment Management
(capital value data) and Gardiner and Theobaldsftoation cost data). The data from JLL are
hypothetical capital values based on mid-pointdgednd prime rent information. The provided values
assume that buildings are permanently renewedalteddPeter-Pan buildings). We adjusted the value
by a scaling factor to predict actual capital valuEhe scaling factor is derived by using prime,ren
prime yield, vacancy rate and rent-free periodrmfation from CBRE. The computation method for the
scaling factor is described in more detail in ApgligrE. The estimated scaling factor is 0.697. Tibat
actual capital value = 0.697 * capital value basedhe assumption that the building is permanently
renewed and ignoring rent-free periods and vacaseg. The average construction cost estimates from
Gardiner and Theobald are adjusted by anothemscidctor to get marginal construction costs. The
scaling factor is derived by using marginal condion cost information from Davis Langdon. The
estimated scaling factor is 0.827. That is, thegimai construction cost of an additional hypothatic
floor (excluding fixed cost) = 0.827 * average cwustion cost (including fixed cost). The compubati
method for the scaling factor is described in noetail Appendix E.
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TABLE 5

Explaining the Regulatory TaxUnbalanced Sample with Year Fixed Effects

(Fixed Effects Model, 1961-2005, all Locations)

Dependent VariableRegulatory Tax

Explanatory Variable (1) (2) (3)
Unemployment rate in local -14.989
office market (3.599)***
Unemployment rate (measure 1) -29.646
* business controlled ) (5.274)***
Unemployment rate (measure 1) -12.392
* resident controlled () (3.612)***
Unemployment rate (measure 2) -29.223
* business controlled £p) (5.301)***
Unemployment rate (measure 2) -12.121
* resident controlled ) (3.752)***
City of London 6.407 7.520 7.516
(0.267)*** (0.396)*** (0.399)***
I S
London Docklands (Canary 2.561 3.928 3.931
Wharf) (0.467)*** (0.586)*** (0.587)***
London Hammersmith (Inner 1.523 1.451 1.548
Suburban London) (0.362)*** (0.357)*** (0.360)***
0.504 0.537 0.547
Manchester (North West) (0.289)* (0.284)* (0.285)*
Croydon (Outer Suburban 0.326 0.380 0.235
London) (0.269) (0.266) (0.284)
Edinburgh (Scotland) (16(_)28768)*** ((1):5481)*** (01_'217%?***
Gisgon (sotand) I £ W
Maidenhead (South East) (1(5.13?§6)*** (éégi)*** (01_328657)***
. 1.332 1.464 1.477
Reading (South East) (0.317)*+ (0.314)+ (0.319)*
. 0.151 0.224 0.239
Bristol (South West) (0.310) (0.306) (0.308)
Birmingham (West Midlands) (16926622)*** ((1):222)*** (01"205%1)***
Leeds (Yorkshire and 0.513 0.566 0.579
Humberside) (0.298)* (0.294)* (0.296)*
Year Fixed Effects Yes Yes Yes
Constant -2.922 -3.485 -3.488
(0.865)*** (0.865)*** (0.867)***
Observations 480 480 480
Number of locations (unbalanced) 14 14 14
R-squared: within 0.32 0.34 0.34
between 0.081 0.32 0.33
overall 0.033 0.0014 0.0020

Notes: Standard errors in parentheses * signifiaai0%; ** significant at 5%; *** significant at%. F-
tests reject null-hypothesegbbg; and ,=br, with 99 percent confidence. White-tests cannaatejhe

null-hypothesis of homoskedasticity.
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TABLE 6
Explaining the Regulatory TaxBalanced Sample without Year Fixed Effects
(Fixed Effects Model, 1973-2005, 11 markets)

Dependent VariableRegulatory Tax

Explanatory Variable Q) (2 3)

Unemployment rate in local -8.828

office market (1.957)%**

Unemployment rate (measure 1) -44.691

* business controlled £h) (6.153)***

Unemployment rate (measure 1) -5.209

* resident controlled () (1.954)***

Unemployment rate (measure 2) -44.691

* pusiness controlled ) (6.154)**

Unemployment rate (measure 2) -5.286

* resident controlled (&) (1.990)***

Location Fixed Effects Yes Yes Yes

Year Fixed Effects No No No

Constant 3.327 3.335 3.333
(0.159)*** (0.151)*** (0.151)***

Observations 363 363 363

Number of locations (balanced) 11 11 11

R-squared: within 0.055 0.15 0.15

between 0.0040 0.48 0.48
overall 0.017 0.19 0.19

Notes: Standard errors in parentheses * signifiaad0%; ** significant at 5%; *** significant at%. F-
tests reject null-hypothesegbbg; and ,=br, with 99 percent confidence. White-tests cannaatejhe

null-hypothesis of homoskedasticity.
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TABLE 7
Explaining the Regulatory TaxBalanced Sample with Year Fixed Effects
(Fixed Effects Model, 1973-2005, 11 markets)

Dependent VariableRegulatory Tax

Explanatory Variable Q) (2 Q)

Unemployment rate in local -16.980

office market (3.997)***

Unemployment rate (measure 1) -53.896

* business controlled £h) (6.596)***

Unemployment rate (measure 1) -11.289

* resident controlled () (3.834)***

Unemployment rate (measure 2) -53.610

* pusiness controlled ) (6.611)**

Unemployment rate (measure 2) -11.196

* resident controlled (&) (3.994)**

Location Fixed Effects Yes Yes Yes

Year Fixed Effects Yes Yes Yes

Constant 4.384 4.303 4.299

(0.376)*** (0.352)*** (0.353)***

Observations 363 363 363

Number of locations (balanced) 11 11 11

R-squared: within 0.20 0.30 0.30
between 0.0040 0.45 0.46
overall 0.052 0.095 0.099

Notes: Standard errors in parentheses * signifiaad0%; ** significant at 5%; *** significant at%. F-
tests reject null-hypothesegbbg; and ,=br, with 99 percent confidence. White-tests cannaatejhe
null-hypothesis of homoskedasticity.
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TABLE 8
Explaining the Regulatory TaxBalanced Sample with Post 1989 Dummy
(Fixed Effects Model, 1973-2005, 11 markets)

Dependent VariableRegulatory Tax

Explanatory Variable Q) (2 3)

Unemployment rate in local -8.654

office market (1.901)***

Unemployment rate (measure 1) -44.691

* business controlled £h) (5.951)***

Unemployment rate (measure 1) -5.017

* resident controlled () (1.891)***

Unemployment rate (measure 2) -44.691

* pusiness controlled ) (5.956)**

Unemployment rate (measure 2) -4.930

* resident controlled (&) (1.928)**

Dummy variable: Post 1989, all 0.635 0.640 0.634

markets except City of London (0.135)%** (0.128)*** (0.128)***

Location Fixed Effects Yes Yes Yes

Year Fixed Effects No No No

Constant 3.034 3.041 3.030

(0.166)*** (0.158)*** (0.158)***

Observations 363 363 363

Number of locations (balanced) 11 11 11

R-squared: within 0.11 0.20 0.20
between 0.095 0.48 0.49
overall 0.0030 0.16 0.16

Notes: Standard errors in parentheses * signifiaad0%; ** significant at 5%; *** significant at%. F-
tests reject null-hypotheseg;bbg; and ,=bg, with 99 percent confidence. White-tests cann@atgjne
null-hypothesis of homoskedasticity.
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TABLE 9
Explaining the Regulatory TaxLocation Specific Post 1989 Dummies
(Fixed Effects Model, 1973-2005, balanced samplenatkets)

Dependent VariableRegulatory Tax

Explanatory Variable (1) (2) 3)
Unemployment rate in local -5.936
office market (1.738)***
Unemployment rate (measure 1) -13.497
* business controlled &) (6.728)**
Unemployment rate (measure 1) -5.396
* resident controlled (&) (1.798)***
Unemployment rate (measure 2) -13.497
* business controlled f) (6.727)*
Unemployment rate (measure 2) -5.478
* resident controlled (&) (1.817)%
City of London * Post 1989 8';23)*** (;)3;145%1)*** ( 0 igg)];**
1.739 1.717 1.720
London West End * Post 1989 (0.368)** (0.369)* (0.369)**
Manchester * Post 1989 (10335 64 2y (é'ggg)*** ( 01'33%529)***
Newcastle * Post 1989 (()03;’ :5) ?0335 615) ?0334 :5)
. -0.103 -0.126 -0.182
Croydon * Post 1989 (0.368) (0.369) (0.365)
. 0.991 0.999 0.998
Edinburgh * Post 1989 (0.362)* (0.362)* (0.362)**
. 0.382 0.393 0.391
Glasgow * Post 1989 (0.363) (0.363) (0.363)

. -0.877 -0.874 -0.874
Reading * Post 1989 (0.361)* (0.361)* (0.361)*
. 0.615 0.617 0.617
Bristol * Post 1989 (0.361)* (0.361)* (0.361)*
_ 1.151 1.153 1.152
Birmingham * Post 1989 (0.361)* (0.361)* (0.361)**

. 0.796 0.800 0.799
Leeds * Post 1989 (0.361)* (0.361)* (0.361)*
Location Fixed Effects Yes Yes Yes
Year Fixed Effects No No No
Constant 2.998 3.001 3.001

(0.247)*** (0.247)*** (0.147)***
Observations 363 363 363
Number of locations (balanced) 11 11 11
R-squared: within 0.38 0.38 0.38
between 0.22 0.27 0.28
overall 0.0016 0.012 0.013

Notes: Standard errors in parentheses * signifiaati0%; ** significant at 5%; *** significant at%. F-
tests reject null-hypotheseg;bbg; and B,=br, with 75 percent confidence. White-tests canna@atgjhe
null-hypothesis of homoskedasticity.
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TABLE 10

Quantitative Effect of Introduction of Uniform Bugiss Rate in 1990
on a Medium Size Office Firm with 1506r8pace Usage

Change in Annual Occupation Cost

Office Market in 1989 £ in 2005 £
London West End 58928 89097
Manchester 47911 72440
Newcastle 56074 84783
Croydon 61854 93522
Edinburgh 35982 54404
Glasgow 37572 56808
Reading 46544 70374
Bristol 44848 67809
Birmingham 41078 62109
Leeds 41360 62535
Average (all markets) 50503 76360

Notes: A floor plan of 1500 fnis typically considered sufficient for up to Z
employees. The values are calculated by using tedficient on the dummn
variable ‘Post 1989, all markets except City of don’ reported in Table.
Market specific estimated regulatory tax rates amarginal construction cc
estimates from Davis Langdon are used for 198®topute the capitalized val
of the effect of the introduction of the Uniform 8oess Rate in 1990. Mar!
specific yields from CBRE for 1989 are used to catemannualised values.
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Appendix

Appendix A: Detailed Description of M ethodology to Derive
Marginal Construction Cost

We obtained construction cost data from Davis Lamgdlhe time-series data
contains information for all 14 prime office markeand for time periods between
1961 and 2005. The marginal construction costs arivetl from a number of past
development projects in each of the last five desa@ncluding the 2000s). These
projects include a number of London and non-Londdoan office buildings. The
office development projects in London include: P&yston Square (in the 1960s
and 1970s), New Bridge St., Appold St. (in the 1988nd 60 Queen Victoria,
Greycoat, Premier Place, 140 Aldersgate, 280 Bistite (in the 1990s and 2000s).
In addition to these projects, Davis Langdon usesir t1994 Cost Model’ and their
‘2004 Cost Model’ to derive marginal constructiaystfor the period 1990 to 2005 as
appropriately as possible. The non-London urbanldpwgent projects include office
buildings in Hampshire, Cheshunt, Croydon, Mandre&irmingham (2 projects) (in
the 1960s), Oxford, Bracknell, Halesowen, Warrimgt®Romford (in the 1970s),
Hemel Hempstead and Manchester (in the 1980s) andif¢ Harlow and Egham (in
the 1990s}?

The marginal construction costs (per square meteofftce space) were
calculated for a hypothetical additional top flamm those buildings using standard
industry value assumptions. The cost elements atedliin Appendix Table A-1
below.

Appendix Table A-1: Cost Elements

1 Substucture 3C Ceiling Finishes 5L Communication Installations
Superstructure 4 F&F Services 5M Special Installations
2A Frame 5A Sanitary Appliances 5N BWIC

2B Upper Floors 5B Services Equipment 50 BuildexfiP

2C Roof 5C Disposal Installations External Works

2D Stairs 5D Water Installations 6A Site Works

2E External Walls 5E Heat Source 6B Drainage

2F External Windows & Doors 5F Space Heating 6C=HEMl Services
2G Internal Walls 5G Ventilating Systems 6D Exténvarks

2H Internal Doors 5H Electrical Installations 7 s

Internal Finishes 51 Gas Installations 8 Contingencies

3A Wall Finishes 5J Lift Installation

3B Floor Finishes 5K Protective Installation

Based on the above information, Davis Langdon preduvarious estimating
models for (a) London office buildings and (b) namdon office buildings and for
the various time periods (i.e., (al) 1960s and $9{2) 1980s, (a3) 1990s and 2000s;

5 We also obtained marginal construction cost di@m Davis Langdon for a number of business
park projects. These projects include: Imperiumwbigry, Wandsworth, Plympton, Plymouth,
Powergen, Addison (in the early 1990s) and Oxf@&dlent, Admirals Park, B1 Block, RSPCA,
Solihull (in the late 1990s). To date we have negdithis information in our empirical analysis.
However, we may use the data in a subsequent aadysvestigate to what extent construction
costs themselves may be influenced by regulatiah raay further increase our estimates of the
‘regulatory tax’.
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(b1) 1960s, (b2) 1970s, (b3) 1980s and (b4) 19%isice there was no estimating
model available for non-London office buildings ftive years between 2000 and
2005, we used the model for the 1990s.

Finally, the annual construction cost numbers camldrived by using the above
estimating models and applying Davis Langdon’sltbtalding cost location factors
(for each of the 14 markets; with outer London hgva factor of 1) as well as tender
price indices between 1961 and 2005. It shoulddtedhthat the location factors were
only available for 1975, 1980, 1985, 1990, 199%)®and 2005. No location factors
were available prior to 1975, however, the locatiactors vary relatively little over
time and hence the location factors for 1975 aexusr years prior to 1975. For
years with missing location factor information dar trends are assumed.

Appendix B: Imputing Missing Valuesfor Rent-Free Periods

We obtainedrent-free period datarom CBRE for two markets (the City of
London and London’s West End) for the years 19930@6. For the remaining years
and for the other markets we needed to impute dniabie.

A first plot of the data reveals that the rent-fpegiods at any point in time are
not only surprisingly different between the Citylafndon and the West End but their
dynamic and their correlation with trends in remiso differ considerably. The
negative correlation between the deviation of theeoved rent from the trend on the
one hand and the rent-free period on the other handxtremely strong and
statistically highly significant for the City (-0/8 but quite low and not statistically
significant for the West End (-0.05).These stylized facts are consistent with our
observation that the City office market specialinesthe financial service sector,
which is strongly exposed to general market devakms, while the West End
specialises in sectors that are more protected fyeneral market trends (e.g. the
media, business and legal services) or that mag bage anti-cyclical demand for
office space (e.g. lobbyists).

We acknowledge this difference between the two etarind impute the rent-
free periods for the missing years of those twokeizrusing two different estimating
equations. The rent-free periods in the City of Lamdor years with missing
observations are estimated as follows:

Rent Free Period 78, + B, x( Deviation Trend-Rgnt & (A1)

The adjusted Ris 0.73.

In order to estimate rent-free periods in the West we estimate a different
equation that provides a better fit than equatidh)( The estimating equation is as
follows:

Rent Free Period %3, + B, x( Annual Growth in Rgnt & (A2)

® The idea here is that if demand for office spaddgh (markets are overheating and rents areeabov
the long-term growth path), tenant incentives sashrent-free periods will be quite low. On the
other hand, if demand for office space is low (netskare in a declining or bust phase and rents are
therefore below trend) then developers will tendoffer generous incentives (high rent free
periods) to attract tenants.
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The adjusted Ris merely .087 but within-sample predictions atk ia a
reasonably narrow band of +/- 5 months, with thgonitg of predictions being within
a band of +/- 2 months.

Finally, for the remaining 12 markets without aeyt-free period data we use the
following equation that is estimated using all #aale observations with rent-free
periods (i.e., the City and the West End):

Rent Free Periogd 3, + [, ><( Deviation Trend-joﬂ

+Dummy West Enél  Year Dummies

The adjusted Ris 0.22. Within sample predictions (for the CitydaWest End)
suggest that the estimated values may be reasogabtiapproximations of observed
rent-free periods.

The existing imputation method for rent-free periggisnerely a first attempt to
reliable estimate rent-free periods and is sulidtirther enhancement. However, as
a further sensitivity analysis reveals, our resaits quite robust towards measurement
errors in rent-free periods. Even if we assume tlimum rent-free period ever
observed in the City and in the West End (2.8 yeass}ktill end up with substantial
estimated values of the regulatory tax as a peafam@arginal construction costs.

(A3)

Appendix C: Imputing Missing Valuesfor Vacancy Rates

We obtained vacancy rate data for relatively shione-series (from 1999 to
2004) for various U.K. regions (East Midlands, E#sEngland, London, North East,
North West, South, East, South West, West Midlanatk¥hire & the Humberside)
from the ODPM. We first geographically match ourld@dal markets to those regions.
Next we use national void-rent data from IPD (fr@894 to 2004) to impute vacancy
rates back until 1994 by assuming that regionahdmayg rates moved with the national
trend between 1994 and 1998. We then impute th@nggcrates for remaining
missing observations using the following estimatggation for all 14 markets:

Vacancyrate = S +f,%( Deviation Trend-Rent (Ad)

+Location Dummies Year Dummies

The adjusted Ris 0.82. For more than 80 percent of the in-saropkervations,
the measurement error lies well within +/- 1 petaga point; the maximum error is
roughly +/- 2 percent points.

Appendix D: Imputing Missing Valuesfor Yields

Finally, we also attempted to impute equivalenidgefor years prior to 1973. We
obtained equivalent yield data from CBRE for all @drmarkets, typically from 1973
until 2005. Similarly to the above imputation medhave estimate the equivalent
yields as a function of the deviation of rents frtdm trend, location and year fixed
effects. The Ris 0.62. The predicted values imply that yields evhigher in the

1960s and decreased notably around 1973 but thysbma result of a misspecified
estimating equation. Hence, we are, at this pdireast, very cautious interpreting
results prior to 1973. In future research we intémceither collect information on
prices of office space (should such data be avajadr to collect information on

property yields prior to 1972 (we obtained yieldormation for 1972 from Hillier
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Parker’s ‘Investors Chronicle — Hillier Parker Rdntex’), or, should that not be
feasible, to improve our preliminary method for utipg equivalent yields. One
promising direction is to include interest ratesl ggerhaps other macro-variables as
further explanatory variables in addition to theridgon of rents from the trend and
location dummies. We also intend to experiment vailjged explanatory variables
and to do some more elaborate in-sample and os&wople testing. For now,
however, our results prior to 1973 have to be preged with considerable caution,
especially since variations in yields are moreuaifitial drivers of regulatory tax
estimates than are plausible variations in rem freriods or voids.

Appendix E: Methodology Used to Compute Regulatory Tax Values
for Continental European Cities

We use prime annual rent data and mid-point yiedthdrom JLL for 10 office
locations across Europe (including the City of Lomdend London West End) to
compute the ‘hypothetical’ capital value pef of a so called ‘Peter Pan building’,
that is, a building that is constantly renewed. &dgist the value by a scaling factor
6 that is derived as follows:

2005 VCBRE central

z z VJLL Peter Pan

j=1t=1999
01 =

6%x7

=0.679 (E1)

whereV,*-"*""" is the hypothetical capital value pef of a ‘Peter Pan building’ in

office markeg in yeart based on data from JLL and whafg®*= =" is the estimated

actual value of a prime office building in marken yeart based on data from CBRE
(adjusting for rent-free periods and vacancy ratése office markets include the
City of London, London West End, Birmingham, Edinifu Leeds and Manchester.
These are all the markets for which we have ovprepdata from CBRE and JLL.

The hypothetical actual property valid"-*"* for marketj in yeart based on JLL
data can be calculated as follows:

JLL,actual — JLL, Peter P
Vjt ,actual _Hlx\/jt L, Peter a\' (E2)

We use average construction cost data from Gardamet Theobald's (2006)
publication ‘International Construction Cost Surveye use another scaling factor
g, to get fromaverageto marginal construction cost. The scaling factor is computed

as follows:

2 2005 MCCDL

ACCGT
6, =12 19;9 = =0.827 (E3)
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where MCC}?L is the marginal construction cost pef provided by Davis Langdon
per nf (for marketj and yeat) and whereACCJﬁ3T is the average construction cost per

m? provided by Gardiner and Theobald (2006). The va@@CﬁT is the average of a
low and a high estimate of average constructiotsdosa city centre air conditioned
office building. The office markets that are usectalculate the adjustment fact@y

are the City of London and London West End; thisasause Gardiner and Theobald

survey only provides construction cost data for dam but not for the other UK
office markets.

The hypotheticamarginal construction cosi\/lCle’T for marketj in yeart based on
Gardiner and Theobald data can be calculated lasvil

MCCS" =4, x ACC. (E4)

Appendix F: Regulatory Tax Estimatesfor 14 British Office
Marketsover Time

Figures G1-G4 illustrate our estimated regulat@y tates for our 14 British office

markets over time. The four figures combine markeith relative geographical

proximity (i.e., London office markets, South Easfice markets, Midlands and

North office markets, and Scottish office markel$)te that the RT scales (y-axis) of
the four figures are different, reflecting the @wal differences in the magnitude of
RT.

Figure F1: Regulatory Tax (Central Estimate)
London Office Markets
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6.00

Figure F2: Regulatory Tax (Central Estimate)
South East Office Markets
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Figure F3: Regulatory Tax (Central Estimate)
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Figure F4: Regulatory Tax (Central Estimate)
Scottish Office Markets
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Appendix G: Data Sources and M ethodology Used to Calculate
Unemployment Rate Time-Series

We use unemployment data from three major souieesstat, Labour Gazette and
Nomis. We describe the precise data sources anthétieodology used to compute
comparable unemployment rate time-series over tieh@w.

(1) Data Sources
(@) Eurostat

Eurostat United Kingdom regional data for Southe&stthwest, North/Northeast,
Northwest, West Midlands, Yorkshire and Humberseled Scotland between 1973-
1996 collected from “Regional Statistics” 1973, 8971977, 1979; continued by
“Yearbook of Regional Statistics” 1983, 1984, 198%Fntinued by “Regions:
Statistical Yearbook” 1986-1997. All three publidhby the office for official
publications of the European communities, Luxembod©999-2004 collected from
the Eurostat homepadeitp://epp.eurostat.ec.europa.eu

(b) Labour Gazette

Unemployment rates for the regions of Southeasytt®eest, North/Northeast,
Northwest, West Midlands, Yorkshire and Humbersiiegtland, and local authority
areas of Birmingham, Leeds, Bristol, Manchesteradiey, Greater London,
Edinburgh, Glasgow, Newcastle upon Tyne, TynesiNerth Tyneside, South
Tyneside, Slough and Berkshire between 1960-200&cted from “Labour Gazette”
1960-1967; continued by “Employment and Productivibazette” 1968-1970;
continued by “Department of Employment Gazette” 1:9878; continued by
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“Employment Gazette” 1979-1995; continued by “Labdvarket Trends” 1996-
2005. All five published by the Office for Nation&tatistics.

All data was collected monthly and the arithmetierage was taken to produce
annual estimates. Where data was missing due tergment employee action, etc,
missing months were estimated by linearising thiéemince between the nearest
existing values.

Greater London

Data on Greater London unemployment rates doesbagin until March 1960,
however unemployment counts are published for Jgnarad February. Because the
Labour Gazette uses the same normalizing courgdon month of the same year, this
statistic was estimated given the counts and mtesiemployment between March
and December by dividing unemployment counts bympieyment rates. The
resulting statistic was averaged over the 10 morahd unemployment counts for
January and February were divided by it to prodates.

Newcastle upon Tyne

Data for Newcastle upon Tyne was collected fromTineeside area between January
1962 and May 1978, then from North and South Tytee$iom June 1978 to July
1984, and finally from Newcastle upon Tyne from Asg1984 to December 2005.

In order to try and reconcile these differing aredamant counts for North and South
Tyneside were divided by unemployment rates tarege the normalizing statistic
used for each area like January and February 1660Gfeater London. These
statistics were then summed to produce a pseudtitNand South Tyneside
normalizing statistic, and then the sum of claimemints for both North and South
were divided by the pseudo-North and South nornmajigtatistic to reconstruct a rate
of unemployment for both North and South Tyneside.

At the May/June 1978 and July/August 1984 struttom@aks the data was reconciled
by assuming that the ratio between the data on eatsh of the structural break
remained constant backwards in time, and thesesratas used to back-calculate all
data sets from Newcastle upon Tyne from August 1884 example;

Newcastle upon Tyne

August 1984 _

Hypothetical Newcastle Upon Tyne, ..., (G1)

August_1984)

North & South Tyneside,., North and South Tynesidg.. s,
and,
Hypothetical-Newcastle-Upon-Tyne,,  Hypothetical Neweaspon Tyne, | ... (G2)
TyneSidQnUgvs ) TyneSig(Qe,JulyJen
Maidenhead

Data for Maidenhead comes from local area unempéoynirom Slough between
January 1981 and August 1984, and then Berkshiterele® September 1984 to
December 2005.

44



Research Papers in Environmental and Spatial AisaN. 117

The data between these two regions is reconcilédeastructural breaks in the same
manner as Newcastle upon Tyne, producing a hypo#h@&erkshire between January
1981 and August 1984.

(c) NomisOfficial Labour Market Statistics

All 33 London local area unemployment rates inahgdLondon West End, City of
London, London Docklands, Hammersmith & Fulham, &rdydon local authority
area unemployment rates between 1996-2005 were ectedl from

www.nomisweb.co.uk

(2) Methodology Used to Compute Hypothetical Eurostat Unemployment
Ratesfor Local Areasback to 1960

(@) Regions

Prior to 1973, as well as 1974, 1976, 1978, 198R1and 1989 we have no data on
Eurostat regional unemployment. In order to estinthis data the ratios between all
Eurostat and Labour Gazette regions are calcufatetie existing Eurostat years. For
the years in which the Eurostat data does not ,e#i& annual Eurostat/Labour
Gazette ratios on both sides of the missing year$ireearised and then multiplied by
the Labour Gazette region for the missing yeargsgdstimate the missing Eurostat
values. For example in the case of a one year gap;

Hypothetical Eurostat Eurostat-“{[ Eurostat, _ Eurostai},z} (G3)
Gazette Gazette Gazette  Gazette

For regioni and timet.

For years prior to 1973, the 1973 Eurostat/Laboardle ratio is used to estimate
hypothetical annual Eurostat values from Labour étazunemployment rates for
each year.

(b) Local Areas

Hypothetical Eurostat local area (not includingrantondon areas, see below) and
Greater London unemployment rates between 1960 28@% were estimated by
assuming that the ratio between Eurostat regiomal bBabour Gazette regional
unemployment for each year was identical to thé rbetween the hypothesized
Eurostat and Labour Gazette local area rates,asshelow.

Eurostat_ Hypothetical Eurostat (G4)
Gazette Gazette

For local areaa and the corresponding regiorat timet. Where the corresponding
region represents the region inclusive of the l@eah in question (ex. Scotland for
Glasgow, Southeast for Reading, etc).

(c) Intra-London areas
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Neither Eurostat nor the Labour Gazette producal lanea unemployment rates for
the City of London, London West End, London DocklsnHammersmith & Fulham,
or Croydon (intra-London) and so hypothetical Etabsinemployment rates for all
intra-London areas were estimated using correspgndites from Nomis as follows.

First a hypothetical Eurostat London unemploymaei¢ wvas calculated for the years
1996-2005 using Eurostat and Gazette Southeastnagand Greater London data as
shown below.

Eurostat SE, (G5)

. onEurostat SE
Hypothetical Eurostat Lond Gazette SE Gazette Londa

Then, a hypothetical Nomis Greater London was coostd using estimates of
working age population (see below) as follows.

. i (G6)
Hypothetical Nomis Londo#) . wx Nomis.
=1 > population,

a=1

Then, taking these two hypothetical rates a hypmihleEurostat rate for all intra-
London areas was estimated as follows.

Hypotheti@al _Eurostat_London (G7)
Hypotheti@l _Nomis_London

Hypotheti@al _ Eurostat = Nomis,

Intra-London unemployment rates prior to 1996 weaek-calculated assuming the
1996 ratio between the local area and Greater Lonmh@mployment rates remained
constant until 1960 as follows.

Hypothetical Eurostat (G8)

. . Hypothetical Eurostat,,
Hypothetical Eurostat Londex Hypothetical Eurostat Londop
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