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Abstract

We illustrate the coordination problem in the provision of distinctive architectural design
that arises from design externalities within a quantitative model. To quantify the model, we
conduct a quantitative review of a growing literature concerned with the costs and benefits
of distinctive design as well as a survey of architectural design preferences. We find that
distinctive buildings sell at a 15% premium, on average. Positive design spillovers from
distinctive nearby buildings result in a 9% premium. Distinctive buildings, however, are
about 25% more expensive to build. The distribution of design ratings within buildings is
well described by a Fréchet distribution with a shape parameter of about 4. Parametrising
the model to match these moments, we show in counterfactual simulations that the optimal
subsidy of distinctive buildings amounts to 10% of construction costs.
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1 Introduction

Distinctive architectural design is an important component of housing quality. Residents

living in distinctive buildings may derive value from the aesthetic quality of the building

they inhabit. To access this consumption value, they pay an implicit hedonic price, just

like for any other desirable building attribute, such as a larger floor area or greater energy

efficiency. Likewise, residents of nearby buildings may derive utility from consuming the

distinctive architectural design even if they never enter it. They, too, will pay an implicit

hedonic price for the external design value, just like for any other desirable location at-

tribute, such as a nearby park or a good public school. The difference is that the former

pay the implicit price to the owner of the building they inhabit, whereas the latter pay

the price to owners of other buildings. This creates a coordination problem because the

returns to distinctive architectural design are shared, whereas the costs are not.

The nature of this coordination problem is intuitive and well recognised in economics

and planning.1 What the literature lacks is a synthesis of the state of knowledge on the

economics of architecture that could provide guidance on how to address it. To fill this

gap, we combine meta-analyses, original empirical research, and quantitative modelling

techniques. Specifically, we develop a simple model and calibrate it to match key mo-

ments, borrowing from the empirical literature where the evidence base is strong and

using original empirical analyses where it is thin. We then use the quantified model to

evaluate the prospects of policies that seek to address the coordination problem, focusing

on those that feature prominently in the related literature. The key result is that design

spillovers are large enough, relative to the cost of distinctive design, to justify policies that

promote distinctive design. However, not all policies are equally suited to achieve this

goal efficiently. The welfare case is strongest for a Pigovian subsidy to developers who

adopt a distinctive design. Under the chosen parameterisation, the welfare-maximising

subsidy amounts to 10% of the construction cost (50% of the extra cost associated with

distinctive design). Unless used excessively, districts with mandatory distinctive design

can also increase welfare. In contrast, encouraging distinctive design by means of floor

area ratio (FAR) bonuses is only welfare-enhancing if the basis of comparison is an al-

ready supply-constrained city. Taking into account the cost of binding FAR limits, which

are a necessary condition for the policy to work, the net welfare effect is marginal at best

and negative most of the time. Finally, delegating the development of an entire neigh-

bourhood to a super-developer may improve welfare if the developer correctly anticipates

spillover effects. Otherwise, rent-seeking behaviour may reduce the supply of distinctive

designs and lead to efficiency losses.

Our first contribution is to develop a quantitative model of a neighbourhood in which

workers with heterogeneous tastes for architectural design choose whether to live in archi-

tecturally distinctive or ordinary buildings, landlords choose whether to build distinctive

1For an economic perspective in the context of building maintenance, see Rossi-Hansberg et al. (2010).
For a planning perspective in the context of preservation, see Holman and Ahlfeldt (2015).
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or ordinary buildings, and the amenity value of a location is subject to a design spillover

that depends on the local density of distinctive buildings. We consider a neighbourhood

consisting of a finite set of parcels, each owned and developed by one developer. The

neighbourhood is embedded in a wider economy that can be thought of as the rest of the

city. Following the discrete choice literature in the tradition of McFadden (1974), residents

have idiosyncratic tastes for living in a distinctive building in the neighbourhood, in an

ordinary building in the neighbourhood, or in the rest of the city, but they are perfectly

mobile within each of these submarkets. In this way, we generate downward-sloping de-

mand for distinctive design. This is an important feature of the model, which implies that

the benefits of policies promoting distinctive design are concave in the supply of distinctive

buildings.

In our model, we essentially zoom into a neighbourhood that would be one of many

locations in a canonical quantitative urban model (Ahlfeldt et al., 2015; Redding, 2025).

We take the wage net of commuting costs as given, since it is determined within the

canonical urban model but outside the neighbourhood model. There is, however, variation

in amenity value across parcels within the neighbourhood, some of which is exogenous and

some of which is endogenous, depending on the density of surrounding distinctive buildings

and the associated housing externalities (Rossi-Hansberg et al., 2010). Because workers

are perfectly mobile within submarkets, differences in amenity values across parcels map

into differences in rents, as in a conventional spatial equilibrium model (Brueckner, 1987).

Profit-maximising developers decide how tall to build, following Ahlfeldt and Barr (2022),

and, in addition, whether to invest in distinctive design. In doing so, they face the cost

of distinctive design. They take into account the effect of their decision to invest in

architecture on the rental revenues they receive from their tenants, but they ignore the

effect on other developers’ revenues that originate from the design spillover. This creates

a coordination problem, because non-investment in distinctive design can be individually

rational even if the returns to collective investment in distinctive design would exceed the

cost.

Our second contribution is to quantitatively review the literature on capitalisation ef-

fects of distinctive design in real estate prices. To guide the parametrisation of our model,

we are interested in the effect of distinctive design on the market value of a distinctive

building—the internal effect—as well as the effect on nearby buildings—the external effect.

Following early pioneering work (Hough and Kratz, 1983; Vandell and Lane, 1989), the lit-

erature has recently rediscovered the topic, bringing methods of causal inference (Ahlfeldt

and Holman, 2018; Füss et al., 2025) and machine learning (Lindenthal and Johnson,

2021) to the analysis.2 We find 68 estimates from 41 studies of the internal design effect.

The typical approach to measuring the distinctiveness of design in this literature is to

rely on architectural awards (prizes won by buildings or architects) and certifications (e.g.

preservation policies), ratings (by experts or local residents), or design features that ap-

2Fuerst et al. (2011) is a recent example of a more traditional hedonic analysis.
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pear favourable (e.g. specific style). Weighting studies by their publication-date-adjusted

citation count and restricting the sample to studies that compare distinctive buildings to

ordinary buildings from the same era, we conclude that the internal effect is about 15%,

for residential and commercial buildings. While the evidence base on the external design

effect is somewhat thinner—consisting of 33 estimates drawn from 28 studies—the results

reported in the literature are fairly consistent. The literature examines design spillovers

arising from a variety of settings, including iconic stadia and ensembles of smaller, distinc-

tive residential buildings that collectively create a distinctive neighbourhood character. On

average, the estimated external effect is about 9%. This estimate is relatively insensitive

to how we weigh studies, depending on their impact or method used.

Our third contribution is to provide novel evidence regarding the dispersion of tastes

for architectural design. Such taste heterogeneity is important from a welfare perspective

because it determines by how much the valuation of the marginal buyer (and consequently

the price effect) declines as distinctive architectural design becomes more abundant. To

investigate this, we run an internet survey in which we invite participants to score the

design quality of selected buildings on a scale from 0 to 100. Distinctive buildings—as rated

by an internationally leading architect—exhibit higher average scores, but our primary

interest lies in the dispersion of ratings. The within-building standard deviation in the

design score across respondents is 21.93, implying a coefficient of variation of 0.42, which

indicates substantial heterogeneity in tastes. Fitting a Fréchet distribution delivers a shape

parameter of about 4, which is within the range of extant estimates of similar parameters

that govern the choice of different neighbourhoods within cities (see e.g. Ahlfeldt et al.,

2015; Monte et al., 2018). Thus, preferences for architectural styles are about as diverse

as preferences for residential locations.

Our fourth contribution is to use the quantified model to evaluate policies that seek to

address the coordination problem in the provision of distinctive design. To this end, we

quantify the model so as to match the internal and external design premiums uncovered

from the quantitative literature reviews, and the dispersion in design preferences measured

via the survey. Under the chosen parameterisation, the model-implied cost of distinctive

design corresponds to about 25% of total construction cost, in line with empirical evidence

(Vandell and Lane, 1989). We then solve the model for an equilibrium that delivers the

spatial distribution of distinctive buildings, the design spillover, rents, heights, floor space

consumption, population densities, and developer profits. In addition, we solve for the

endogenous expected utility in the city. Re-solving the model under a specific policy

delivers the comparative statics from which we infer the policy effect on all endogenous

outcomes. The welfare effect is computed as the sum of the monetised change in expected

utility and the change in aggregate developer profits, net of any subsidies, which we assume

are financed through non-distortionary lump-sum taxes on developers.

Indeed, the most straightforward response to a positive non-pecuniary externality such

as a distinctive-design spillover is a Pigovian subsidy. In a series of model simulations,

we find that welfare is maximised with a subsidy equal to around 10% of total construc-
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tion costs for distinctive buildings—roughly one third to one half of the additional cost

of distinctive design. Even if developers alone bore the cost of that tax, their net profits

would fall by no more than 12%, because they benefit from higher rents due to larger

design spillovers. Higher subsidy rates yield negative marginal benefits, since the marginal

willingness to pay for living in buildings of distinctive design falls as the supply of such

buildings expands. Such subsidies, most commonly in the form of tax-deductible invest-

ments in distinctive design, are common in the context of historic preservation but are

typically not applied to new developments.

In practice, a more popular policy is to award floor area ratio (FAR) bonuses to dis-

tinctive buildings. As an example, Cheshire and Dericks (2020) show that in London, a

generally relatively flat city, buildings designed by award-winning architects are on av-

erage 17 floors taller. Of course, the ability of a planner to use FAR bonuses to steer

developers into adopting distinctive design requires that ordinary buildings face a binding

height constraint, and it is well understood that such constraints can have large welfare

costs (Gyourko and Molloy, 2015).3 It is therefore unsurprising that, in our model, re-

laxing height constraints on distinctive buildings in a supply-constrained city increases

welfare, although the primary driver is the resulting expansion in housing supply rather

than the design spillover itself. Introducing FAR constraints on ordinary buildings in order

to incentivise the adoption of distinctive design, however, is a more delicate matter. Our

simulations suggest that there is potential for very small welfare gains via FAR bonuses for

distinctive buildings if the height constraint on ordinary buildings is just about binding—a

level that will be difficult to set in practice. Once the policy becomes even slightly too

restrictive, the supply-driven increase in rents causes large welfare losses that more than

offset increasing developer profits, making the policy inefficient and inequitable.

Another popular policy is to designate districts in which planners can enforce dis-

tinctive design, such as conservation areas (Ahlfeldt et al., 2017; Koster and Rouwendal,

2017). Our model-based simulations reveal that a small distinctive district covering 4% of

the neighbourhood and increasing the number of distinctive buildings by 4.3% can raise

both expected worker utility and developer profits. While there is some redistribution of

profits from developers inside the distinctive district with mandatory design requirements

to those outside the district, the effect is small, as developers within the district benefit

from higher rents due to concentrated design spillovers. If, however, the distinctive district

becomes too large, the welfare effect turns negative because demand for living in distinc-

tive buildings is downward-sloping, and distinctive design at other suitable locations is

crowded out. An efficient alternative to creating a district with mandatory distinctive

design is to subsidise distinctive design within a district.

Finally, a policy that is not widely implemented but features prominently in planning

discourse is the development of larger areas by single developers rather than fragmented

development by many small ones. The underlying idea is intuitive: a super-developer con-

3Relevant papers include Glaeser et al. (2005); Brueckner and Sridhar (2012); Turner et al. (2014);
Ahlfeldt and Barr (2022).
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trolling a large area internalises spillovers between distinctive buildings and thereby helps

solve the coordination problem. Indeed, the idea that large developers can partly correct

for market inefficiencies such as resource misallocation or public-good underprovision when

spillovers are localised has been popular in urban economics (Henderson, 1974; Helsley and

Strange, 1994, 1997). Our simulations substantiate this intuition in the context of design

externalities, but they also reveal a countervailing force that receives far less attention in

the debate. Heterogeneous preferences for design create an incentive for rent seeking, as

the super-developer can raise markups on distinctive buildings by restricting their supply.

Although, under our parameterisation, the efficiency gains from internalization outweigh

these rent-seeking incentives, efficiency could easily fall if the super-developer is more at-

tuned to scarcity premia than to design spillovers, rendering the welfare implications of

such policies uncertain in practice.

The remainder of the paper is organised as follows. Section 2 introduces the model.

Section 3 discusses our empirical analyses and how they guide the parametrisation of the

model. Section 4 presents our counterfactual analysis of various planning policies. Section

5 concludes.

2 Model

In this section, we develop a simple quantitative model that describes the demand and

supply of distinctive architectural design. The model captures the coordination problem in

the provision of distinctive design and lends itself to the counterfactual analysis of policy

that seeks to address the coordination problem within a realistic geography. To achieve

this goal, we need to generate downward-sloping demand for distinctive buildings as well

as spatial spillovers. To this end, we draw from a growing literature on quantitative urban

models (Redding, 2025). However, we focus on a finer geographic scale than most of the

literature by zooming into a small neighbourhood and distinguishing between different

submarkets for distinctive and ordinary buildings. We therefore take the wage net of

commuting cost as given, assuming that it is determined within an urban model that

connects neighbourhoods (Ahlfeldt et al., 2015).

Geography. We consider a neighbourhood that consists of J parcels, indexed by i, and

is embedded in a wider economy of a city. Each parcel is endowed with a developable area

K̄i and is owned by one developer who can develop one building.

Submarkets. We distinguish between submarkets of the housing market, which we in-

dicate by d. The full set of submarkets is C “ tdistinctive, ordinary, outsideu: archi-

tecturally distinctive buildings within the neighbourhood, ordinary buildings within the

neighbourhood, or the outside option. To ease notation, we also define a subset of sub-

markets within the neighbourhood as D “ Cztoutsideu.
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Workers. There are N̄ workers in the city. Each worker v can choose to reside in a

submarket d P C. Worker utility is described by:

Upvq “ Ũdadpvq, (1)

where Ũd is a submarket component, and adpvq is an idiosyncratic component drawn from

a Fréchet distribution governed by the submarket-specific scale parameter Ad and the

shape parameter ε. Hence, the cumulative density function takes the form:

F dpapvqq “ exp

ˆ

´
apvq

Ad

˙´ε

(2)

Except for their tastes for submarkets, workers are homogeneous and perfectly mobile.

They earn a wage w̄, of which they spend a fraction 1 ´ α on housing. Within the

neighbourhood, workers receive a Cobb-Douglas utility that depends on the local amenity

Bi, the consumption of non-housing goods g, and housing f :

Ũd “ Bi

´ g

α

¯α
ˆ

fd
i

1 ´ α

˙p1´αq

@ d P D (3)

Utility maximisation delivers housing demand

fd
i “ p1 ´ αq

w

Qd
i

@ d P D, (4)

where Qd
i is the unit price of housing. Outside the neighbourhood, the submarket utility

is anchored to a fixed reservation utility, Ũd“outside “ U . Following the discrete choice

literature in the tradition of McFadden (1974),4 we obtain the standard result that the

share of workers allocated to a submarket,

µd “

´

Ṽ d
¯ε

´

ř

uPCpṼ uqε
¯ , (5)

is a function of the submarket indirect neighbourhood utility defined as

Ṽ d “ AdBd
i

w
`

Qd
i

˘1´α @ d P D (6)

and Ṽ d“outside “ AdU ” V . Notice that given perfect mobility within submarkets, within-

submarket differences in house prices exactly offset differences in amenity levels across

space. This location amenity, Bd
i depends on an exogenous component, bdi , and spillovers

4See Supplement Section I.1.1 for a formal derivation.
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from other distinctive buildings, Di, as follows:

Bd
i “ bdi ˆ exprβpDiqs, (7)

where β ě 0 governs the external design value. We parameterise the design spillover

using the market potential that is conventional in the literature on housing externalities

(Ahlfeldt and Maennig, 2010; Rossi-Hansberg et al., 2010):

Di “

ř

zPJzi ωiz1
´

d̃z “ distinctive
¯

maxzPJ

´

ř

zPJzi ωiz

¯ , (8)

where d̃z P D is a variable defining the building design at nearby parcel z and

ωiz “
`

K̄z hz
˘

exp
`

´ τDiz

˘

(9)

is a spatial weight that depends on the developed area of parcel z, K̄z, the height of the

building at parcel z, hz, the bilateral distance between parcels i and z, Diz, and the decay

parameter τ ą 0. Intuitively, Di takes a large value if there are many distinctive buildings

of great volume nearby. The normalisation in the denominator of Eq. (8) by the maximum

achievable market potential across all parcels ensures that Di P r0, 1s, which proves useful

for model calibration. Using Eq. (8) in Eq. (6), we obtain the housing bid rent

Qd
i “

ˆ

AdBd
i

w̄

Ṽ d

˙
1

1´α

@ d P D. (10)

Developers. Each developer owns one parcel of land. Developers choose a submarket

d P D in which to supply floor space and a building height hi, taking prices Qd
i as given.

Following Ahlfeldt and McMillen (2018), we assume that unit costs increase in height with

elasticity θ ą 0. Moreover, we allow costs to depend on the building’s design and a subsidy

rate controlled by the planner, resulting in the following cost function:

cdi “ C̄ hθi exp
`

δdi ´ tdi
˘

@ d P D (11)

where C̄ is the baseline annualised unit construction cost, δdi is a developer-design-specific

cost shifter, and tdi is a subsidy rate that lowers construction cost and can vary by design

and location. This results in the following profit function:

πd
i “

”

Qd
i h

d
i ´ C̄ ˆ phdi q1`θ ˆ exp

´

δdi ´ tdi

¯ı

ˆ K̄i @ d P D (12)
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The first-order condition delivers the design-specific profit-maximising height:

hd
˚

i “

˜

Qd
i

p1 ` θqC̄ ˆ exp
`

δdi ´ tdi
˘

¸
1
θ

@ d P D (13)

As in Ahlfeldt and Barr (2022), we subject the height decision to a height limit set by a

planner, h̄di that may or may not be binding, so that the feasible design-specific height is

h̃di “ minphd
˚

i , h̄di q (14)

Since the planner may enforce distinctive design through land-use regulation, the decision

rule for design becomes:

d̃i “

$

&

%

distinctive if Gi “ distinctive

arg maxdPDπd
i

´

hdi “ h̃di

¯

if Gi “ unregulated,
(15)

where Gi denotes the planning restriction. Intuitively, developers choose the design that

maximises profits unless restricted by the planner. Conditional on the chosen design, the

stock of a given design supplied at any parcel is given by

Hd
i “ h̃di ˆ 1pd̃i “ dq ˆ K̄i @ d P D, (16)

where hi ” h̃di ˆ 1pd̃i “ dq is the realised building height.

Welfare. Aggregate welfare consists two components, the expected utility to all workers,

ErU sN̄ “ Γ

ˆ

ε ´ 1

ε

˙

ˆ

˜

ÿ

uPC

pṼ uqε

¸
1
ε

ˆ N̄ , (17)

and developer profits

Π “
ÿ

iPJ

ÿ

dPD

πd
i 1pd̃i “ dq ` π̄d“outside, (18)

where E is the expectations operator (taken over the distribution of the idiosyncratic

utility component), Γp¨q denotes the Gamma function, and π̄d“outside denotes developer

profits outside the neighbourhood. To compute the change in welfare from a baseline

scenario (superscript 0) to a policy counterfactual (superscript 1), we use that utility scales

proportionately with income. Abstracting from impacts on developer profits outside the

neighbourhood, we compute welfare changes as

∆W “
ErU s1 ´ ErU s0

ErU s0
w̄N̄ ` ∆Π.
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To evaluate the benefit-cost case of a subsidy of distinctive design, we also compute total

subsidy amount as (see Appendix Section A.1 for details):

S “
ÿ

dPD

ÿ

iPJ

1pd̃i “ dqC̄phdi qp1`θqK̄i

´

exp
´

δdi

¯

´ exp
´

δdi ´ tdi

¯¯

(19)

Equilibrium. The equilibrium can be referenced by V “ td̃i, Q
d
i , Ṽ

distinctive, Ṽ ordinaryu.

For given values of V and the primitives of the model, which consist of the parameters

tα, β, δdi , ε, τ, θ, t
d
i , C̄, V̄ , w̄u, the endowments tN̄ , K̄i,Dizu and the fundamentals tbdi , A

d, Giu,

we can solve for all other endogenous objects tµd, cdi , π
d
i , d̃i, h̃

d
i , f

d
i , B

d
i , Di, H

d
i , N

d
i , Q

d
i ,EpUq,Π, Su.

We get submarket choice probabilites µd from Eq. (5); the design spillover Di from Eq.

(8); local amenity Bd
i from Eq. (7); floor space consumption fd

i from Eq. (4); feasible

height h̃di from Eqs. (13) and (14); housing supply Hd
i from Eq. (16); population Nd

i from

Eq. (20); developer profits πd
i from Eq. (12); construction costs cdi from Eq. (11) and

the general equilibrium scalars tEpUq,Π, Su from Eqs. (17), (18) and (19). To pin down

tṼ distinctive, Ṽ ordinaryu, we as assume that housing markets clear at every location, which

implies that the total floor space demand fd
i N

d
i must equal total floor space supply Hd

i at

any parcel. Notice that this condition implies that if there is no housing supply of design d

at a location i, there are also no workers living in buildings of that design in that location.

Hence, the population living a parcel i is given by

Nd
i “ 1pd̃i “ dq

Hd
i

fd
i

. (20)

Aggregating the population within the submarkets d P D, we derive the population shares

µd, which we can use in Eq. (5) to obtain:

µd “
1

N̄

ÿ

iPJ

Nd
i “

pṼ dqε

ř

uPCpṼ uqϵ
@ d P D (21)

Since Ṽ outside “ V̄ , this is a system of two equations that we can solve for the two

unknowns tṼ distinctive, Ṽ ordinaryu. To pin down td̃i, Q
d
i u, we find the equilibrium values

for both variables that satisfy Eqs. (10) and (15). To this end, we exploit that Eq. (10)

feeds into Eq. (15) via Eqs. (12), (13), and (14), and that Eq. (15) feeds into Eq. (10) via

Eqs. (7) and (8).5 In principle, the equilibrium distribution of td̃i, Q
d
i u need not be unique,

which is a typical feature of models with spatial spillovers. However, it is well known

that models with multiple equilibria can be “convexified” by introducing heterogeneity

in fundamentals (Herrendorf et al., 2000).6 We return to the quantification of the model

after deriving empirical moments from literature and data that we wish to match within

our model.

5For a more detailed discussion of our numerical procedure to solve for V, see Online Supplement
Section II.2.

6In Online Supplement Section II.4, we show that, under the parameterisation discussed in Section 3.5,
the equilibrium is unique.
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Intuition. As is evident from Eqs. (5) and (6), the idiosyncratic utility drawn from the

distribution in Eq. (2) generates downward-sloping demand for distinctive buildings. This

ensures that there is a well-behaved solution for the fraction of buildings with distinc-

tive design within the interval p0, 1q. The relative cost of distinctive design,
Epδdistinctive

i q

Epδordinary
i q

,

acts as a supply shifter that reduces the equilibrium fraction of distinctive buildings and

increases their relative price. Likewise, the relative average taste for distinctive design,
Epapvqdistinctiveq

Epapvqordinaryq
, acts as a demand shifter that increases the equilibrium fraction and the

relative price. The interaction of both determines the internal price effect of distinctive

design,
EpQdistinctive

i q

EpQordinary
i q

, which is typically estimated in the reduced-form literature. We can

exploit the reverse mapping to infer the relative average taste within the model and the

relative average cost of distinctive design if we observe the relative price and the fraction

of distinctive buildings in the neighbourhood as moments in the data. The model also

generates what the reduced-form literature refers to as the external design effect, i.e., the

capitalisation effect of nearby distinctive buildings. From Eqs. (7) and (10), the external

price effect takes the form
B lnQd

i
BDi

“
β

1´α . Therefore, it is straightforward to parametrise the

design spillover within the model if we obtain the external price effect as a moment in the

data. Since developers do not take this external price effect into account in their invest-

ment decisions, there is a coordination problem resulting in a market share of distinctive

buildings that is smaller than in the social optimum. A policy that seeks to address this

coordination problem by incentivising investments in distinctive design acts as a supply

shifter in the market for distinctive buildings. The degree to which the equilibrium alloca-

tion responds to these supply shocks naturally depends on the slope of the demand curve,

which is governed by the idiosyncratic-utility shape parameter ε via Eqs. (5) and (6).

Therefore, the key moments in the data that we wish to match in the model to conduct re-

alistic policy counterfactuals are: the internal price premium, the external price premium,

either the relative cost of distinctive design or the fraction of distinctive buildings in the

neighbourhood, and the dispersion of idiosyncratic tastes for distinctive design. We turn

to these empirical moments in the next section.

3 Quantification

In this section, we describe how we parametrise the model introduced in Section 2 to

enable the quantitative analysis of policy counterfactuals. In principle, the model can be

quantified for an existing neighbourhood by choosing a real-world geography of parcels

and inverting fundamentals to match the spatial distribution of endogenous outcomes

such as population, rent, or distinctive buildings. Since we intend to use the model for

policy evaluation in a general way, we abstract from local idiosyncrasies and generate

a stylised geography that corresponds to a symmetric urban grid on a two-dimensional

plane. Yet, for the counterfactuals to be quantitatively meaningful, we need to ensure

that the model captures the benefits and costs of distinctive design in ways that are

quantitatively consistent with empirical evidence. To this end, we derive key moments
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from the literature and data throughout Sections 3.1 to 3.4 and discuss how we match them

in the parametrised model in Section 3.5. We conclude the section with an illustration of

the spatial structure of our stylised neighbourhood in Section 3.6.

3.1 Internal price effect

Over the years, a sizeable body of evidence has emerged concerning the effects of various

aesthetically appealing features of buildings on property transaction prices. Yet, there is no

synthesis of this literature that condenses the evidence into a rule-of-thumb premium that

could guide our parametrisation of the model. Therefore, we build an evidence base via a

systematic literature search following Ahlfeldt and Pietrostefani (2019), which we discuss

in more detail in Appendix Section B.1. In total, we find 68 estimates of the internal price

effect (the effect of distinctive design on the value of the building with distinctive design)

published in 41 studies.7

The obvious challenge this literature faces is to find criteria for distinctive architecture

that are objective in the sense of being independent of the author’s subjective assessment.

Typically, authors delegate the judgement to committees that decide on architectural

awards (e.g. Hough and Kratz, 1983; Cheshire and Dericks, 2020; Liao et al., 2022) or

certifications of historical significance (e.g. Asabere et al., 1994; Ahlfeldt et al., 2017;

Koster and Rouwendal, 2017).8 Occasionally, authors have asked either experts (Vandell

and Lane, 1989) or local residents (Ahlfeldt and Holman, 2018) to rate the distinctiveness

or beauty of architectural form. There is also some variation in how distinctive form is

measured across studies. Mostly, premia are estimated using categorical variables that

define buildings as being distinctive in their architectural form or not. For a consistent

interpretation of parameter estimates, we therefore convert estimated marginal effects of

an increase in a design score into a categorical premium. Hence, in the notation of our

model, the internal price premia recovered from the literature can be interpreted as a

semi-log effect of the form

a “ E
”

lnpQd
i | d “ distinctiveq

ı

´ E
”

lnpQd
i | d “ ordinaryq

ı

, (22)

which implies the percentage effect exppaq ´ 1.

Figure 1 illustrates how the internal price premium in our evidence base varies with

measures of distinctiveness and the design era of the buildings analysed. On average, the

estimated premium for buildings that are top-rated by expert juries or exhibit desirable

design features (e.g. specific forms or ornamentation) slightly exceeds 10 percent. Build-

ings that have won architectural awards or were designed by award-winning architects

command a similar premium. This estimated award premium likely reflects a combination

of two effects: the value of the distinctive design that led to the award, and the certifica-

7See Online Supplement Section II.1 for the list of included studies and encoded key characteristics.
8Other notable studies include Coulson and Lahr (2005); Ahlfeldt and Maennig (2010); Koster et al.

(2016); Pietrostefani (2019).
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tion and signaling value associated with winning the award. In contrast, Liao et al. (2022)

estimate what we call the ’pure’ award premium from a comparison of market values of the

same buildings before and after winning the award. This pure award premium is naturally

smaller, since it excludes the effect of the distinctiveness of the design that causes the

award, as this effect is absorbed by the building fixed effect. Still, at 5.4%, it is sizeable,

suggesting that there is a willingness to pay for a certification of good design, consistent

with imperfect information that can cause adverse selection. Indirectly, the fact that the

gross award premium exceeds the pure award premium reveals that there is a sizeable

willingness to pay for distinctive design, irrespective of the certification by an award.

Figure 1: Internal price effect by distinctiveness criterion and design era

Note: This figure illustrates the distribution of distinctiveness premiums (log points increases in property price
associated with distinctive form) in our evidence base separately for the groups defined in each panel. Contemporary
styles comprise late modernist architectural styles (including postmodernism) implemented since the 1970s. Awards
refer to the effect of architectural prizes awarded to buildings or their architects. The pure award premium is
identified from a before-after comparison controlling for building fixed effects and, hence, captures the pure value
of the award net of the design that caused the award. Desirable features are elements of architectural form that
are considered desirable by the authors, e.g. a specific type of ornamentation. Rating refers to design ratings by
experts. Modernism is broadly defined as a collection of modern styles in the tradition of International Style and
Bauhaus that established the minimalistic formal vocabulary during the early and mid-20th century. Historic styles
comprise ancient, medieval, Renaissance, and Neoclassical styles.

Buildings in conservation areas and listed buildings that are deemed to stand out rel-

ative to their respective cohorts command lower distinctiveness premia, on average. In

particular, the effect for listed buildings is close to zero. However, it is important to ac-

knowledge that historic designation is not merely a recognition of architectural and/or

historical significance. Depending on the institutional context, it also comes with restric-

tions on how properties can be amended, in terms of both form and function. These

restrictions can increase maintenance and modernisation costs and may constrain owners’

ability to alter buildings to suit their needs, which can in turn reduce the market value
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of listed properties. We use ”conservation area” to refer to policies that protect groups of

buildings of architectural and historic significance from undesirable changes. While similar

policies exist in many countries, there is significant variation in the stringency of regulation

(Pietrostefani and Holman, 2021). Moreover, in some countries, owners are compensated

for these restrictions through favourable tax laws, which can increase the market value of

listed buildings. As a result, estimated premia for conservation areas and listed buildings

capture the combined effect of the distinctive-form externality and the offsetting costs and

benefits of legal designation. Because the way planning systems treat designated buildings

varies across countries, it is no surprise that there is considerable variation in the estimated

price effects associated with historic designation (reflected by the large inter-decile range).

The fact that listed buildings command a low premium, on average, does not necessarily

imply that owners and renters do not value the distinctive form. It is entirely conceivable

that a positive distinctiveness premium is negatively offset by legal constraints.

The right panel of Figure 1 shows that positive internal price premia are found across

architectural styles, ranging from historic to contemporary. While the premium is largest

for contemporary styles, this does not necessarily mean that distinctive design in historic

or modern styles is less appreciated, as buildings from these eras are more likely to be

subject to historic preservation laws, which may negatively affect their value, as discussed

above. As we found for listed buildings, the variation in results across studies is large,

likely reflecting heterogeneity in restrictions and tax incentives associated with ownership

of protected buildings.

In Table 1, we follow standard practice in meta-analytic research and regress the point

estimates of the distinctiveness premia encoded from the literature on selected study crite-

ria. We begin with a parsimonious model in which we include only two dummies indicating

either commercial or residential use in Column (1). Since these indicators sum to one, we

omit the constant. The internal price effect for residential buildings, at about 10%, exceeds

the distinctiveness premium for commercial properties by roughly a quarter. To evaluate

whether this difference is attributable to a composition effect, we add a set of indicator

variables in Column (2). Indicators for conservation areas and listed buildings control for

constraints associated with historic preservation laws that may reduce value. The pure

award indicator is included because it captures only the certification value of the award,

not the effect of the distinctive design that justifies the award. We also control for an

indicator of historic architectural style, as the suitability of historic floor plans for contem-

porary uses may differ across uses. Controlling for compositional differences substantially

reduces the gap in the estimated premia.

In Column (3), we take two steps to narrow the evidence to estimates that are likely

more robust. A standard approach in meta-analytic research is to weight observations by

the inverse of the standard error. Since our evidence base is highly heterogeneous with

respect to the empirical approaches used, we follow Ahlfeldt and Pietrostefani (2019) and

weight studies by the number of citations. With this approach, we assume that more

rigorous analyses are more impactful and, therefore, cited more often. Because citation

13



Table 1: Internal price premium of distinctive design

(1) (2) (3)
Internal premium Internal premium Internal premium

Commercial 0.095*** (0.02) 0.101*** (0.02) 0.146*** (0.02)
Residential 0.077*** (0.02) 0.099** (0.04) 0.164*** (0.04)
Conservation Area -0.021 (0.03)
Listed Building -0.084* (0.05)
Award (pure) -0.045 (0.04)
Historic Style 0.010 (0.05)

Weighted No No Yes
Sample All All Cohort control

r2 0.4 0.4 0.7
N 68 68 17

Notes: Standard errors in parentheses. Each observation is an estimate of the effect of
distinctive design on property price or rent (internal premium) from the literature in log
points. All explanatory variables are dummy variables. Baseline distinctiveness measure is
listed building (see left panel of Figure 1). Modern covers the style groups contemporary,
modernism, and transitional from Figure 12 (right panel). Quality weights are proportionate
to Google citation counts, regression adjusted for publication years. We omit the constant
since the commercial and residential dummies add to one. * p ă 0.1, ** p ă 0.05, ***
p ă 0.01

counts naturally increase with the time elapsed since publication, we residualise the Google

citation count using an auxiliary regression of the log number of citations (adding one)

on a linear year trend. A key identification concern in estimating internal price premia is

that they may reflect not only the quality of architectural form but also correlated cohort

effects. An obvious example is conservation areas or listed buildings. Historic preserva-

tion is intended to protect buildings that stand out in terms of design quality or historic

significance relative to their respective cohorts. However, there may also be a positive

(or negative) willingness to pay for the style per se, over and above any particular mani-

festation of that style. The ideal empirical comparison is therefore between a distinctive

building and an otherwise ordinary building from the same cohort. Unfortunately, not all

studies control for cohort effects. Accordingly, in addition to citation-based weighting, we

focus on a subset of studies that include such controls and may be regarded as particu-

larly robust in Column (3). With this approach, we find that the distinctiveness premium

increases, and the gap between uses is small in relative terms. Based on these preferred es-

timates, we conclude that distinctive architectural form increases property value by about

15%.

3.2 External price effect

As with the internal price effect in Section 3.1, we conduct a systematic literature search

(see Appendix Section B.1 for details) to build an evidence base on external price effects—

that is, the effect of distinctive design on the value of nearby buildings. With 33 estimates

from 28 studies, the evidence is somewhat thinner than for the internal price effect but

still sizeable.9

9See Online Supplement Section II.1 for the list of included studies and encoded key characteristics.
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Again, there is some variation in how exposure to distinctive design is measured, with

some measures being continuous (e.g. distance from a distinctive building) and others

being discrete (e.g. within a certain distance of a building that won an architectural

award). For a consistent interpretation, we again convert estimated marginal effects into

a categorical premium, the most common form of measurement in the literature. In the

notation of our model, the external price premia recovered from the literature can be

interpreted as a semi-log effect of the form

e “ E
”

lnpQd
i | Di ě Dq

ı

´ E
”

lnpQd
i | Di ă Dq

ı

, (23)

which implies the percentage effect exppeq ´ 1.

We illustrate the estimates of external price effects recovered from the literature in

Figure 2, in the same way we illustrate the internal price effect in Figure 1. On average,

we find positive spillover effects, irrespective of how distinctive design is measured or

the style of the distinctive design. There is significant variation across studies, as the

analysed buildings in the evidence base differ markedly in size, ranging from single-family

homes to football stadia. Yet, the mean estimates across the various categories are similar,

averaging around or slightly below 0.1. The estimates remain within the same range for

nearby historic listed buildings and other buildings in conservation areas. This supports the

interpretation that the relatively low average internal distinctiveness premia for preserved

buildings found in Figure 1 are driven by a negative price effect associated with restricted

property rights, rather than limited appreciation of historic styles. On average, we find

a premium associated with distinctive architectural form in the neighbourhood of about

9%, irrespective of whether we weight observations by adjusted (for year of publication)

citations or not.

This estimate of the external design premium is certainly of interest in its own right.

However, for the purpose of calibrating our model, we require an estimate of the premium

that would result from moving from complete absence of exposure to distinctive design

(Di “ 0) to full exposure (Di “ 1). This theoretical premium will necessarily exceed

the empirically observed 9% premium, but the available evidence does not allow us to

determine by how much. In the absence of a better alternative, one could assume that

the observed 9% premium corresponds to the interdecile range of a normally distributed

distinctive design spillover. A move from the 1st to the 99th percentile would imply

a premium that is approximately 1.815 times larger.10 This would place the external

premium in the range of 15%, which is broadly consistent with the internally estimated

premium derived from comparisons between non-distinctive and distinctive buildings.

10This multiplier corresponds to the ratio of z-score ranges in the standard normal distribution: the
1st-to-99th percentile range divided by the 10th-to-90th percentile range.
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Figure 2: External price effect by distinctiveness criterion and design era

Note: This figure illustrates the distribution of architectural form premiums (log points increases in property price
associated with distinctive form of nearby buildings) in our evidence base separately for the groups defined in
each panel. Awards refer to the effect of architectural prizes awarded to buildings or their architects. Desirable
features are elements of architectural form that are considered desirable by the authors, e.g. a specific type of
ornamentation. Residential rating refers to design ratings by local residents. Contemporary styles comprise late
modernist architectural styles (including postmodernism) implemented since the 1970s. Modernism is broadly
defined as a collection of modern styles in the tradition of International Style and Bauhaus that established the
minimalistic formal vocabulary during the early and mid-20th century. Historic styles comprise ancient, medieval,
Renaissance, and Neoclassical styles. Transitional captures a variety of styles that sit in the middle between historic
and modern styles with respect to the use of ornamentation and were popular around the turn from the 19th to the
20th century, such as Art Deco, Art Nouveau, expressionism, Prairie style, among others.

3.3 Distinctive design cost

It is intuitive that departures from the least-cost configuration that improve function

and form are typically associated with additional costs for materials, statics, or architects.

Indeed, the USA’s National Building Cost Manual illustrates the higher construction costs

of increased ceiling height, larger windows, and more durable choices of flooring (Moselle,

2017). Related evidence has shown that flexible, more complex ceiling height designs

are more expensive (Martani et al., 2018), and that in the 2.5–3 meter interval, a 10cm

reduction in height entails savings of about 1% in construction costs (Technion, 1958).

Other studies have also documented higher costs of energy-efficient windows (Raimundo

et al., 2021; Saadatian et al., 2021).

Yet, systematic evidence on the relative cost of distinctive design is scarce. We found

no more than two studies that provide estimates of the relative cost of distinctive design:

v “ E
”

lnpδdi | d “ distinctiveq

ı

´ E
”

lnpδdi | d “ ordinaryq

ı

(24)

Based on the small number of studies, however, the added cost for distinctive design ap-
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pears to be sizeable. Vandell and Lane (1989), in their review of engineering-based cost

studies (Canestero, 1981; O’Brien, 1977; Grimes, 1976), conclude that there is an addi-

tional cost for distinctive design in the range of 10%-30%. Their own empirical analysis

substantiates this range, though they cannot establish statistical significance at conven-

tional levels owing to a small number of observations. More recently, Cheshire and Dericks

(2020), at 13%, find an extra cost that falls within the range. So, based on the evidence,

it appears sensible to view 10%-30% (0.11-0.35 in log units) as a plausible rule-of-thumb

range. Unfortunately, the evidence base is too thin to derive a precise point estimate of

the mean cost of distinctive design.

3.4 Distinctive design preference heterogeneity

The aggregate housing expenditure in submarket d P D is given by p1 ´ αqN̄w̄µd, where

the endogenous submarket share µd depends critically on the inverse taste heterogeneity

parameter ε (see Eq. 5). A lower ε implies greater taste dispersion, which steepens the

submarket demand curve—i.e., the valuation of the marginal buyer declines more rapidly,

and µd becomes less responsive to changes in indirect utility Ṽ d. Consequently, an expan-

sion of distinctive supply will lead to a stronger decline in the rent premium of distinctive

buildings. Conversely, a higher ε reflects more homogeneous preferences, flattening the de-

mand curve such that even small reductions in relative price induce substantial increases

in demand. As no estimates of ε exist in the literature, we elicit it via an original survey

as described below.

Design survey. We conduct an image-based survey in which participants rate ten ar-

chitectural photographs on a 0–100 scale. Images were drawn from Google Street View

and organised into ten matched pairs of distinctive and ordinary buildings from the same

design eras and neighbourhoods to ensure contextual comparability. One image from each

pair was then randomly selected, resulting in two questionnaire versions, each containing

ten images. Participants are randomly assigned to one of these two questionnaire groups.

Distinctive buildings were pre-classified based on expert ratings by starchitect Stefano

Boeri, typically featuring sophisticated form, façade, or materials, while ordinary build-

ings blended into the urban background. The survey offers no monetary compensation,

using comparison with Boeri’s scores as a non-monetary incentive. As of August 2025, the

resulting sample includes 3,140 ratings from 314 respondents. See Appendix Section B.2

for further detail.11

Estimation. From the survey, we obtain a distribution of individual design ratings for

each of the B “ 20 sampled buildings, which we index by b. We treat these ratings as the

empirical analogue of the individual preference apvq in the model. Intuitively, we estimate

the preference heterogeneity parameter ε in the model by finding the value that generates

11The survey is accessible via this link.
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a distribution resembling the distribution of design ratings we measure empirically. Under

the assumption that avb „ FréchetpAb, εq, the first and second moment conditions of @ b P B
in GMM estimation are defined as:

g1pε,Abq “ µ̂b ´ Eravbs “ µ̂b ´ AbΓ

ˆ

1 ´
1

ε

˙

“ 0,

g2pε,Abq “ σ̂2
b ´ Varravbs “ σ̂2

b ´ pAbq
2

«

Γ

ˆ

1 ´
2

ε

˙

´

ˆ

Γ

ˆ

1 ´
1

ε

˙˙2
ff

“ 0.

We use the Generalized Method of Moments (GMM) to structurally estimate a universal

shape parameter ε and building-specific shifts Ab by minimising the sum of squared de-

viations between the empirical and model-implied mean and variance across all buildings

b P B:
arg min

ε,tAbu

ÿ

bPB

”

pµ̂b ´ Eravbsq
2

`
`

σ̂2
b ´ Varravbs

˘2
ı

,

where avb denotes the score assigned by respondent v to building b, µ̂b and σ̂2
b are empirical

moments observed from the survey, and Eravbs and Varravbs are model-implied moments

for any presumed values of ε and Ab.

Results. Table 2 reports estimates of the shape parameter ε, alongside average mo-

ments of ratings and estimated shifts Ab. The key estimate based on all respondents and

buildings is ε “ 4.04. We obtain similar estimates when restricting the sample to re-

spondents who exhibit either high similarity (correlation ą 0.7) or substantial divergence

(correlation ă 0.3) in taste relative to the Starchitect (rows 2-3). Splitting by buildings

into two equally sized groups ranked high or low by the Starchitect reveals that buildings

ranked highly by the Starchitect are, on average, also ranked highly by survey participants

(rows 4-5). Indeed, the estimated taste shift parameter Ab is more than 70% higher for

these buildings. Moreover, the dispersion parameter is somewhat larger, consistent with

distinctive buildings not only being appreciated more, on average, but also being more

consensual. We present results from alternative estimators—including a variance-based

GMM and a nonparametric CDF-matching approach—in Appendix B.2 for comparison.

Across all specifications, the estimated ε remains relatively close to 4.

Table 2: GMM Estimates of Preference Heterogeneity Parameters ε

Group Mean rating Variance Shift Ab Shape ε

All respondents, all buildings 52.72 480.88 42.73 4.04
People similar to Starchitect 51.34 416.81 39.53 4.06
People different from Starchitect 52.99 586.57 42.16 3.79
Buildings ranked high by Starchitect 65.63 486.86 55.89 4.69
Buildings ranked low by Starchitect 39.80 474.90 32.39 3.40

Notes: This table reports GMM estimates based on matching the first and second moments of
the building-level rating distributions to those implied by a Fréchet model. The shape parameter
ε governs preference heterogeneity, while Ab reflects the building-specific location shift. Groups
are defined based on respondent-level or Starchitect-level ranking similarity (see Appendix 3.4).
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3.5 Parametrisation

The primitives of the model described in Section 2 consist of the exogenous parameters

tα, β, δdi , ϵ, τ, θ, t
d
i , Gi, C̄, V̄ , w̄u, the endowments tN̄ , K̄i,Dizu, and the exogenous funda-

mentals tbdi , A
du. We set them as follows.

Geography. We create a stylised neighbourhood that consists of 900 parcels, which are

grouped into 10ˆ10. Each parcel has an area of K̄i “ 25ˆ25 “ 625 square meters. Blocks

are separated by 25 meters to accommodate streets. We measure bilateral distance Diz

along straight lines that connect parcel centroids.12

Set parameter values from literature. We are comfortable with setting several pa-

rameters to values that are canonical in the literature. We set the housing expenditure

share to 1 ´ α “ 0.33 (Combes et al., 2019). We set the rate of spatial decay in the de-

sign spillover to τ “ 5 which is consistent with localised housing externalities that do not

spread much beyond a walkable area (Rossi-Hansberg et al., 2010). We set the height elas-

ticity of construction cost to θ “ 0.2 since we model a neighbourhood with short buildings

(Ahlfeldt and McMillen, 2018).

Parameter values informed by empirical moments. With the empirical moment

of the adjusted external price premium of 15% discussed in Section 3.2 and a canonical

housing expenditure share of 1 ´ α “ 0.33, we calibrate the design spillover to β “ 0.05

using the model-implied external design effect
B lnQd

i
BDi

“
β

1´α . As discussed in Section 2,

we can use the structure of the model to indirectly infer the average internal distinctive

design amenity value, Ad, using an empirical estimate of the internal distinctive design

rent premium â. Since the literature reviewed above only provides a very crude indication

of what the average cost of distinctive design might be, we also choose to indirectly infer

the average distinctive design cost using a neighbourhood fraction of distinctive buildings

of ŝ as the targeted moment. To this end, we assume the following for the parcel-specific

distribution of distinctive design cost:

δdi “

$

&

%

„ N pδ̄distinctive, σ2q if d “ distinctive

0 if d “ ordinary

We set σ
δ̄distinctive

“ 0.2, which is roughly consistent with the descriptive evidence in Van-

dell and Lane (1989). We employ a Simulated Method of Moments (SMM) approach to

calibrate tAdistinctive, δ̄distinctiveu as follows:

12Using Manhattan distances does not materially affect our results.
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argmin
Adistinctive,δ̄distinctive

„

´

E
”

lnpQd“distinctive
sim,i q

ı

´ E
”

lnpQd“ordinary
sim,i q

ı

´ â
¯2

` p%distinctive ´ ŝq
2

ȷ

,

where E
”

lnpQd“distinctive
sim,i q

ı

´ E
”

lnpQd“ordinary
sim,i q

ı

is the simulated distinctive design rent

premium and %distinctive is the simulated share of distinctive buildings in the model.

This is a fixed-point problem that can be solved by nesting our numerical equilibrium

solution algorithm, discussed in Section 2, within another algorithm that iterates over

values of tAdistinctive, δ̄distinctiveu until convergence is achieved.13 We set â “ 0.15 based

on our quantitative literature review of the internal distinctive design value in Section

3.1, and ŝ “ 0.2, which is a typical value for a European inner-city neighbourhood (BDA,

2016). Reassuringly, this approach delivers an average cost of distinctive design of 0.22

log units, which is in the range of the few empirical estimates in the literature discussed

in Section 3.1. Of course, this calibration approach can be tailored to any real-world city

by setting empirically observed values of the internal and external premia, as well as the

fraction of distinctive buildings in the neighbourhood. For further detail on the SMM

procedure, we refer to Appendix Section B.3.

Other set primitives. We set the number of workers in the city to N̄ “ 300,000, the

baseline annualised construction cost to C̄ “ $500, and the wage level to w̄ “ $55,000.

These values roughly correspond to a mid-sized European city and could easily be chosen to

match data from a real-world city. In an application to a real-world city, the product of the

scale parameter in the ordinary submarket, Ad=ordinary, the exogenous reservation utility,

V̄ , and the exogenous local amenity, bdi , can be inverted from observed floor space prices

using the bid-rent function in Eq. (10). In the present stylised-city application, we set

V̄ “ 6,500, Ad=ordinary “ 1, and bi „ N p1, 0.012q, which ensures that the model generates

endogenous outcomes such as heights, floor space prices, and employment densities that

are empirically plausible.14 In the baseline scenario without policy intervention, both the

subsidy rate on construction, tdi , and the planning restriction on design choice, Gi, are

uniformly set to zero for all parcels i P J .

3.6 Neighbourhood structure

Figures 3 and 4 characterise the baseline equilibrium structure of the stylised neighbour-

hood. Figure 3 shows the spatial distribution of building types and the resulting pattern

13The equilibrium solution algorithm is laid out in Supplement Section II.2. The fixed-point solver is
described in Supplement Section II.3.

14The standard deviation used in the draw of the local amenity, bi, which we keep invariant to the
design of the building for simplicity, is consistent with the dispersion of the inverted amenity from the
actual Chicago height gradient in Ahlfeldt and Barr (2022).
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of design spillovers. Distinctive buildings represent 20% of the total buildings and are spa-

tially dispersed across the neighbourhood rather than concentrated in a single location.

Their distribution generates several localised spillover hotspots, with exposure peaking

around 0.2 (the theoretical maximum would be 1) in the central areas and diffusing out-

ward.

This distribution of design features generates the spatial gradients in key economic

outcomes depicted in Figure 4. Spillovers are hump-shaped in the east–west dimension

since exposure is maximised in the neighbourhood centre. Since design spillovers are

capitalised in rents, there is also a weak hump shape in floor space rents. On average, the

market rent of distinctive buildings is $135 higher per year and unit. Given non-binding

height constraints in the baseline, building heights rise monotonically with rents, reaching

around 10 floors at the peak. Owing to higher construction costs, distinctive buildings

remain, on average, slightly shorter than ordinary ones (5.3 vs. 5.4 floors). Population

density is slightly higher at the centre of the neighbourhood, where rents are somewhat

higher owing to design spillovers, leading to taller buildings and lower per-capita floor-space

consumption, particularly in distinctive buildings. On average, each distinctive building

houses around 170 residents with a mean floor-space consumption of 19 square meters,

compared to 150 residents per ordinary building and a mean consumption of 22 square

meters. Developer profits are generally similar across distinctive and ordinary buildings,

except for some tall distinctive buildings that received a favourable draw in terms of the

relative cost of distinctive design–the model analogue to the ‘design lottery’ described by

Vandell and Lane (1989).

4 Policy counterfactuals

In this section, we use the quantified model to simulate the effects of policies that promote

the development of distinctive architectural design. We examine four policies, as well as

selected combinations of them. A subsidy to developers who adopt distinctive design is

perhaps the most obvious instrument from the public economics toolbox. Floor-area ratio

(FAR) bonuses and designated distinctive-design districts capture the types of interven-

tions most commonly used in practice. Finally, we consider the introduction of a strategic

“super-developer” who internalises design spillovers, an idea that has featured prominently

in the theoretical urban economics and planning debate.

4.1 Pigovian incentives for distinctive design adoption

The textbook response to a design externality is to implement subsidies or taxes that align

private prices with social costs and benefits. In this spirit, we simulate a Pigovian subsidy

to construction costs that reduces developers’ effective construction costs for distinctive

buildings as defined in Eq. (11). This policy is similar to the tax deductibility of invest-

ments in listed buildings, which is common in many countries, except that here the subsidy
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Figure 3: Neighbourhood structure I
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Note: We report solutions to the model developed in Section 2. Design spillover is the distance-weighted sum of
the volume of distinctive buildings, normalised by the maximum attainable value.

is conditional solely on architectural significance, irrespective of the period in which the

development occurred. For now, we apply the same subsidy rate, tdistinctivei “ t̄distinctive,

to all parcels within the neighbourhood. Ordinary developments remain unaffected by the

policy, such that tordinaryi “ 0.

Figure 5 summarises the simulation results for varying subsidy levels. The main finding

is that a 10% subsidy maximises aggregate social welfare. At this rate, the neighbourhood

hosts 177 distinctive buildings and aggregate welfare increases by about $0.5 million. At

a 5% discount rate, this amounts to $36 per capita of initial neighbourhood population.

In other words, the relatively small 0.3% gain in workers’ expected utility, once monetised

across the entire population, outweighs the roughly 11% reduction in developers’ net profits

(after taxes) and generates a 0.1% welfare gain for the city as a whole. We observe

positive welfare effects up until a subsidy level of 17%. Beyond this level the monetised

net benefits become negative. As distinctive supply expands, the marginal willingness

to pay declines and utility gains diminish. At the same time, developers that are less

productive in delivering distinctive buildings are incentivised to adopt distinctive design.

Indeed, the rent premium for distinctive buildings already falls under the optimal subsidy

and almost disappears under an excessively high subsidy rate of 20% (see for Appendix
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Figure 4: Neighbourhood structure II
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Note: We report solutions to the model developed in Section 2.

Sections C.1.1 and C.1.2). The welfare results are relatively insensitive to the choice of

the taste dispersion parameter, remaining qualitatively and quantitatively similar when

ϵ “ 8, twice the baseline value (see Appendix Section C.1.3).

Taxing ordinary design. An alternative policy is to tax ordinary buildings. As detailed

in Appendix Section C.1.4, a tax rate of about 4% maximises welfare, but the gains are

smaller than under the optimal subsidy. Higher taxes shift development towards distinctive

design but compress overall floor-space supply, raising rents and reducing expected utility,

which renders it a less effective welfare instrument than the subsidy.

4.2 FAR bonuses for distinctive buildings

Many planning systems exert strong control over building height and volume through zon-

ing regulations. This gives planners leverage to ”convince” developers to adopt distinctive

design by offering relaxations of floor-area restrictions. This mechanism only works, how-

ever, if the zoning constraint is sufficiently binding for the allowance to offset the additional

cost of distinctive design. If the objective is to raise welfare by correcting the underpro-

vision of distinctive design, planners therefore face a trade-off: tightening restrictions can
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Figure 5: subsidising distinctive buildings
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Note: We report solutions to the model developed in Section 2 under varying values of a subsidy. The subsidy
rate t represents the fraction of construction cost of distinctive buildings (in log points) that is subsidised. For
non-distinctive buildings the subsidy is td“ordinary “ 0. All other parameter values are kept constant at the levels
reported in Section 3.5. Aggregate net developer profit is the total gross profit net of the total value of the subsidy.
Monetised net benefit is sum of the monetised expected utility effect and the aggregate gross profit net of the total
value of the subsidy. The expected utility effect is monetised by computing the total income effect that would cause
an equivalent utility effect (the product of the percentage utility effect, wage, worker endowment). Vertical dashed
lines mark the subsidy rate that maximises the monetised benefit.

help promote distinctive design but may also reduce aggregate floor-space supply and thus

lower welfare. To explore this trade-off, we run a series of simulations in which we vary

the height limit on ordinary buildings while leaving distinctive buildings unconstrained.

Figure 6 traces outcomes as the height cap on ordinary buildings tightens, with lower

values on the X-axis denoting a stricter cap. As the cap moves from 12 (non-binding) to

roughly 6.4 floors, monetised net benefits peak at a tiny welfare increase of less than 0.01%.

This minor improvement arises purely on the intensive margin: by constraining ordinary

floor space, the share of distinctive supply in the neighbourhood increases, strengthening

design spillovers and allowing a small increase in distinctive developers’ profits through

higher rent premia. However, since distinctive buildings can be built taller, the demand

for distinctive design is satisfied with fewer distinctive buildings.

Tightening the cap to even slightly less than 6.4 (to the left of the dashed line) leads

to welfare losses that very quickly become sizeable. The share of distinctive building
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stock increases, though this is achieved via taller, not more, distinctive buildings. Im-

portantly, less floor space is supplied, which raises equilibrium rents and lowers housing

consumption. This housing supply effect vastly outweighs the utility gains from greater

design spillovers, leading to lower expected utility and out-migration. Monetised across

the entire city population, these utility losses outweigh any profit gains, resulting in a net

welfare loss. In short, the welfare improvement from height caps is a knife-edge, intensive-

margin effect: once the constraint becomes even slightly too binding, supply contraction

dominates incremental spillover gains, resulting in lower housing affordability and welfare.

Moreover, it transfers welfare from renters to landlords, making the policy both inefficient

and inequitable.

Figure 6: Restricting height of ordinary buildings
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Note: We report solutions to the model developed in Section 2 under varying height limits for ordinary buildings.
For distinctive buildings, there is no height limit. All other parameter values are kept constant at the levels
reported in Section 3.5. Monetised net benefit is sum of the monetised expected utility effect and the aggregate
gross profit. The expected utility effect is monetised by computing the total income effect that would cause an
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lines mark the subsidy rate that maximises the monetised benefit.

Relaxing FAR for distinctive buildings in a constrained city. When FAR incen-

tives are introduced in an already supply-constrained city, the picture naturally changes.

Relaxing height limits for distinctive buildings increases welfare both through stronger

design spillovers and through greater floor-space supply. In our model, the policy is there-
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Table 3: Effect of designated distinctive district

Size of district Distinctive
build.

Population Distinctive
supply

Supply Expected
utilitya

Developer
profits

Small 4.321% 0.021% 0.568% –0.132% 0.003% 0.018%
Large 76.687% –0.421% 12.991% –2.419% –0.063% –0.408%

Notes: a Effect to the population of the neighbourhood and the rest of the city. All other effects measured at
the neighbourhood scale. Designation effects are from model-based simulations comparing the equilibrium with a
designated distinctive district to the market equilibrium. The small (large) distinctive district imposes mandatory
distinctive design for 32 (288) out of 800 parcels in the neighbourhood.

fore unambiguously welfare-improving. It is important to emphasize, however, that this

result should not be interpreted as a justification for height restrictions in the first place.

Such restrictions would need to be justified on other grounds, for example by mitigating

negative externalities from road congestion, crowding of public spaces, or shadowing. See

Appendix Section C.2.2 for details.

4.3 Distinctive districts

An intuitive approach to solving the coordination problem among developers, which arises

from shared benefits, is to mandate cooperation. This strategy is commonly applied

in conservation areas, where preserving neighbourhood character requires imposing high

design standards on renovations of existing buildings as well as on new construction.

We simulate the effects of designating a central square distinctive district covering 4%

of neighbourhood parcels. As shown in Figure 7, the policy generates a steep local gradi-

ent in design spillovers and correspondingly higher floor-space prices within the district,

driven by both internal and external price effects. Aggregate outcomes are summarized

in Table 3. A key result is that this moderately sized distinctive district yields a slight

increase in both expected utility and developer profits, highlighting its conceptual appeal

as a relatively straightforward solution to the coordination problem that does not require

large public spending. In practice, however, the main challenge is determining the appro-

priate size of the district. The table also shows that when a larger district covering 36%

of the neighbourhood is designated as distinctive, expected utility and developer profits

decline, reflecting diminishing returns to distinctive design and negative effects on aggre-

gate housing supply. Hence, mandatory distinctive design districts are a policy that needs

to be used with reason rather than excessively.

Subsidising distinctive buildings in a designated district. An alternative way

to promote the adoption of distinctive design within a designated district is to earmark

subsidies for parcels within a designated part of the neighbourhood. This policy generates

strong positive externalities within the district due to the local concentration of distinctive

buildings. However, the aggregate welfare effects are smaller than under a subsidy available

to all developers, since the unrestricted subsidy is taken up by those developers who are

most productive in delivering distinctive design. Further details are provided in Appendix
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Figure 7: Neighbourhood structure with distinctive district II
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are discussed in
Section 3.5. We impose that buildings in the distinctive district must be distinctive.

Section C.3.2.

FAR bonuses in a designated district. The distinctive district policy can also be

combined with an FAR bonus. As detailed in Appendix Section C.3.3, relaxing height

limits for distinctive buildings within the district increases their appeal but compresses

ordinary supply, raising rents and generating utility losses that exceed gains in developer

profits. As with FAR bonuses at the neighbourhood level, this intervention is not welfare-

improving.

4.4 Super developer

Another intuitively appealing way to address the coordination problem arises from the pos-

sibility that developers who control larger lots have greater incentives to internalise design

externalities. The idea is rooted in the classic view that “large agents” or “entrepreneurial

agents”—such as powerful land developers or local governments—can coordinate city de-

velopment and partly correct market inefficiencies such as resource misallocation or public-

good underprovision when spillovers are localised (Henderson, 1974; Helsley and Strange,

1994, 1997). For example, Helsley and Strange (1997) show that the first-best allocation
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arises when a single developer assembles the full city site, whereas land-assembly frictions

generate “limited developers” who cannot internalise all spillovers and thus underprovide

local infrastructure. At the neighbourhood scale, Thorsnes (2000) shows that larger devel-

opers internalise neighbourhood externalities by coordinating subdivision-wide amenities

(i.e., restrictive covenants), effectively providing a private complement to zoning.

We apply a similar logic to the micro-scale of architectural design by considering

a super-developer who owns the entire neighbourhood and maximises aggregate profits

across parcels. Because simultaneous optimisation is combinatorially complex, we use a

greedy algorithm in which the developer sequentially converts the most profitable parcel

from ordinary to distinctive until no further profitable conversions remain (see Appendix

Section C.4 for details).

We begin by considering a fully-myopic developer who evaluates each project in iso-

lation, taking spillovers and rents as given at their pre-decision equilibrium levels and

ignoring any feedback from the current project. We then compare this scenario with a

fully-strategic developer who perfectly forecasts the equilibrium rent adjustments induced

by both the additional spillovers generated by a new distinctive building and the price

effects arising from changes in the overall distinctive supply. As reported in the first row

of Table 4, the fully-strategic developer builds 3.07% more distinctive buildings, increasing

total distinctive floorspace by 0.16%. Both the super developer and workers benefit: the

developer’s profits rise by 0.06%, while expected utility increases by 0.01%. The neigh-

bourhood’s heightened attractiveness is reflected in a 0.06% increase in its population.

While the results qualitatively conform to the intuition that a large-scale developer

internalises externalities and thereby generates welfare gains, the impact is quantitatively

more modest than one might have hoped. To understand the limited impact, it is useful

to recognise that in our model—and likely in reality—there is a force that works against

large-scale developers expanding distinctive supply: monopoly rents. The heterogeneity

in preferences for distinctive supply we have documented in Section 3.4 implies that a

reduction in distinctive supply is associated with a higher distinctive design premium.

Therefore, the monopolist has an incentive to restrict the supply of distinctive buildings

in order to raise the markup on distinctive rents and maximise profits.15

To disentangle the two mechanisms, we consider a third strategic-without-spillovers

scenario, in which the developer behaves as a monopolist who anticipates price feedbacks

but abstracts from the consequences of their decisions on design spillovers. The results

reported in the second row of Table 4 confirm that, in isolation, the effect of internal-

ising distinctive design on development decisions is consequential. Ignoring spillovers,

the developer builds 13.7% fewer distinctive buildings. The efficiency loss is reflected in

15The potential efficiency-dampening effects of large developers are rarely studied. One exception is
Helsley and Strange (1994), who show in a dynamic city-formation game that a leading developer can
use first-mover public-good commitments to strategically overprovide relative to the welfare-maximising
optimum, thereby attracting population and deterring entry. In their framework, market power operates
mainly through influencing citywide population flows via public-good provision, whereas in our setting it
arises from affecting local rents through design and the supply of floor space within a neighbourhood.
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Table 4: Super developer under greedy algorithm

Scenario comparison
Dist.
build.

Dist.
supply

Supply Rents
Expected
utility

Pop. Profits

Myopic Ñ Strategic +3.07% +0.16% -0.31% +0.44% +0.01% +0.06% +0.06%
Strategic Ñ „ w/o spillover -13.69% -3.34% +0.34% -0.43% -0.02% -0.13% -0.12%

Notes: The table reports equilibrium outcomes under three super-developer scenarios using the greedy algorithm.
Under the fully-myopic scenario the super developer make sequential parcel choice based on fixed rents and historical
spillover. In the fully-strategic developer is monopoly who anticipate current equilibrium spillover.

lower expected utility and profits. Both mechanisms—internalising spillovers and exercis-

ing market power—are therefore important. However, because they operate in opposite

directions, their effects partially offset each other (in row 1).

While the parameterisation of our model implies that delegating neighbourhood de-

velopment to a super-developer yields a small but positive net welfare gain, this result

hinges critically on the developer correctly anticipating the spillover effects. From a pol-

icy perspective, it is important to recognise that this assumption is, of course, debatable.

If developers are more attuned to scarcity premia than to design spillovers, rent-seeking

motives may dominate the internalization of externalities, potentially reducing distinctive

supply and generating welfare losses. Further details are provided in Appendix C.4.

5 Conclusion

As substantiated by our quantitative literature review, positive externalities arising from

distinctive architectural design are likely to result in an undersupply of distinctive design

under laissez-faire market conditions. This is due to a coordination problem that we tackle

within a quantitative spatial equilibrium model: developers underinvest in distinctive

architecture because they bear the full costs of distinctive design but do not capture the

full social returns. Among the evaluated policies, a construction cost subsidy targeted at

distinctive buildings, as often implemented in the context of historic preservation, emerges

as the most efficient intervention to address the market failure, with a rate of 10% yielding

the largest welfare gains.

There is, by now, a sizeable literature on the internal and external effects of distinctive

design, which has proven useful in the calibration of our quantitative model. There are,

however, also areas where the evidence base has remained thin. More research is needed to

understand how the internal and external design premia depend on context—e.g., whether

distinctive architecture creates value because it complements the surrounding built envi-

ronment or because it introduces variety. Another priority area is the cost of distinctive

design. This concerns the average cost of adopting a distinctive design, but also how this

cost varies across developers. The latter is particularly important, since the welfare cost of

a policy-induced expansion of distinctive design depends on the cost of distinctive design

for the marginal developer. In the same vein, we need to learn more about the dispersion
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of tastes for distinctive design, since the welfare benefit of a policy-induced expansion of

distinctive design depends on the benefit of distinctive design for the marginal resident.
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A Model

This section complements Section 2 in the main paper by providing further detail on the

model.

A.1 Subsidy

The subsidy a developer receives amounts to the difference in the after-subsidy profit and

the operating profit before subsidy, π̃d
i :

Sd
i “ π̃d

i ´ π̃d
i @ d P D (A.1)

It is straightforward to derive the operating profit from Eq. (12) by setting tdi “ 0:

π̃d
i “

”

Qd
i h

d
i ´ C̄ ˆ phdi q1`θ ˆ exp

´

δdi

¯ı

ˆ K̄i @ d P D (A.2)

Using Eqs. (12) and (A.2) in Eq. (A.1), we obtain

Sd
i “ C̄phdi qp1`θqK̄i

´

exp
´

δdi

¯

´ exp
´

δdi ´ tdi

¯¯

@ d P D.

Summation over all developers delivers Eq. (18).

B Quantification

This section complements Section 3 in the main paper by providing additional details on

the quantitative literature review and the analysis of preference heterogeneity for distinc-

tive design.

B.1 Literature review

This section adds to Sections 3.1 and 3.2 by describing how we collect and encode the

evidence base.

B.1.1 Collection

We aim to collect an evidence base that allows quantifying how the adoption of distinctive

design affects rents and construction costs. In building the evidence base for our quanti-

tative literature review, we follow standard best-practice approaches of meta-analytic re-

search, as reviewed by Stanley (2001). To prevent publication bias, we explicitly consider

studies published as edited book chapters, in refereed journals, or in academic working

paper series (we are also open to other types of publications).

In searching for evidence, we pursue a three-step strategy. We begin with the standard

practice of a keyword search in academic databases (EconLit, Web of Science, and Google

Scholar) and specialist research institute working paper series (NBER, CEPR, CESifo,

and IZA). To ensure a transparent and theory-consistent literature search, the selection

of keywords is guided by a matrix that connects outcomes to four central characteristics
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of high-quality building design, which Ahlfeldt and Pietrostefani (2022) synthesize from a

large interdisciplinary literature:

• Function reflects the ability of buildings to support intended uses safely, comfortably,

and flexibly over their lifecycle, ensuring that scarce production factors are deployed

efficiently to generate real estate services, as conceptualized in urban economics.

• Form concerns the aesthetic dimension of buildings: beyond functional adequacy,

architectural design choices—regarding shape, proportion, materials, and visual ar-

ticulation—can generate utility for users and observers, create cultural meaning, and

even enhance productivity, independently of functionality.

• Urban design shifts attention from individual structures to the spatial configura-

tion of buildings and the quality of the spaces between them: coherent ensembles,

public spaces, and existing built fabric—including heritage assets—shape identity,

walkability, and the experiential quality of cities and towns.

• Finally, governance encompasses the institutional framework that regulates and man-

ages the built environment. Effective governance enables HQB by correcting market

failures, establishing transparent and predictable planning processes, and fostering

the skills and awareness necessary for good design, thereby exerting both indirect ef-

fects (via improved function, form, and urban design) and direct effects on Baukultur

outcomes.

Table A1: Key word searches

Characteristic
Outcome Function Form Urban Design Governance

Internal value of
space: residential building; function*;

rent OR “house
prices” OR “land
value”

building; design AND
form OR heritage;
rent OR “house
prices” OR “land
value” OR “willing-
ness to pay”

building; “urban
design”; rent OR
“house prices” OR
“land value” OR
“willingness to pay”

building; legislation;
regulation; value; res-
idential

Internal value of
space: commercial building; function*;

productivity OR
“commercial prices”

building; design AND
form OR heritage;
productivity OR
“commercial prices”

building; “urban
design”; productivity
OR “commercial
prices”

building, planning,
policy, zoning,
productivity OR
commercial

Construction
costs building; function*;

“construction cost”
building; design AND
form OR heritage;
“construction cost”

— building, planning,
policy OR regulation;
“construction cost”

External value of
space — building; design AND

form OR heritage;
externality OR spill
over

building; “urban de-
sign”; externality OR
spill over

building; legislation;
regulation; “external
value”; residential

With this approach, we run searches that are specific to the mechanisms governing

the causal effects of characteristics on outcomes. Note that the effect of a characteristic
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on an outcome can operate through multiple mechanisms. In several instances, we run

more than one search for a given outcome–characteristic combination to cover different

empirically observed variables and thus maximise the evidence base. In each case, we use

combinations of keywords that relate to the outcome, the design characteristic, and, if

applicable, a mechanism. For example, in searching for papers on the effect of building

function on the internal value of residential space, we search for: building ; function* ; rent

OR “house prices” OR “land value”. We use the term building throughout the searches

in reference to the built environment. We use the terms form, design, and heritage for

the form category, in order to capture built heritage, contemporary design, and iconic

architectural examples. We use the term urban design as defined in our characteristics.

For governance, we conduct a separate, generic search since the literature is small. The

full set of keywords is summarized in Table A1.

It is worth noting that Google Scholar, unlike the other databases, tends to return a

vast number of documents ordered by potential relevance. In several trials preceding the

actual evidence collection, we found that the likelihood of a paper being relevant for our

purposes was marginal after the 50th entry. Therefore, following Ahlfeldt and Pietrostefani

(2019), and in an effort to keep the literature search efficient, we generally did not consider

documents beyond this threshold.

This keyword search generates a broad evidence base that is amenable to research

questions extending beyond the scope of this paper, in which we are primarily interested

in the characteristic form. Nevertheless, it has also proven useful for our purposes, as

the searches for other characteristics also returned papers analysing the impact of form,

which we would have missed in a narrower search. In total, the keyword search returned

92 studies speaking to the mechanisms in Table A1.

Based on the evidence collected in step 1, we then conduct an analysis of citation trees

in step 2. In particular, we select studies that review the related literature and cross-check

their references with papers identified by our keyword search. We find that the evidence

is reasonably self-contained, in the sense that the studies identified by the keyword search

tend to cite each other but not other relevant work. A few exceptions include papers on

the implications of green energy-certified buildings on construction costs (Sun et al., 2019;

Weerasinghe and Ramachandra, 2018), and studies on the external and existence value

of heritage buildings (Wright and Eppink, 2016). A further 11 studies were added to the

database from the citation tree analysis.

In the final step 3 of the evidence collection, we add 34 relevant empirical studies that

were known to us prior to the evidence collection or were suggested by colleagues.

B.1.2 Encoding

With our keyword search, we uncover studies from various disciplines. As such, these

include studies that provide qualitative insights into the direction of a relationship. We

focus on a subset of studies that quantify the effects of distinctive design. Most quanti-
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tative results in our evidence base are recovered from multivariate regressions where the

dependent variable is measured on a log scale. There is more variety in how distinctive

design is captured empirically via explanatory variables. The most popular approach is

to define distinctive design via a binary indicator (dummy) variable (e.g., to describe

whether a building has won an award). This conventional semi-log specification delivers

the following premium associated with distinctive design on an outcome Y :

EplnY | d “ distinctive,Xq ´ EplnY | d “ ordinary,Xq “ b̂,

where d is the indicator for distinctive design and X is a set of covariates that the authors

control for when estimating the premium. This log-point premium can be converted into

a percentage premium, following Halvorsen and Palmquist (1980):

PV “ exppb̂q ´ 1.

Instead of a discrete indicator variable, some authors employ continuous metrics (e.g.

a design rating), which delivers the following marginal effect:

B lnY

B rd
“ β̂,

i.e. β̂ establishes the log-point increase in Y associated with a one-step increase in the con-

tinuous metric rd. For a straightforward comparison across studies, we use such estimated

marginal effects to compute a distinctive design premium as follows:

b̂ “ β̂ ˆ ∆rd,

where ∆rd is the change in the employed metric that corresponds to a shift from an ordinary

design (a very low score) to a distinctive design (a very high score). Where authors

report results from lin-lin or log-log models, we convert the reported coefficients so that

they correspond to the conventional log-lin model, using information from the descriptive

statistics reported in the paper. We list the number of quantitative results in our evidence

base by outcome category in Table A2. Since one study can provide numerous results,

the result count is naturally larger than the study count. Note that we only consider an

estimate to be a separate result if it is estimated for a different outcome or a distinctly

different sample, such as from a different city or for a different property type (e.g., flats vs.

houses). Robustness checks and sensitivity analyses are not considered separate results.

Along with the design premium and the outcome, we encode further variables, including

the the number of Google Scholar citations and the publication year, how distinctive design

was measured, or whether a study controls for the property’s vintage.
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Table A2: Counts of Analyses and studies

Outcome Label Result count Study count

Internal value of space: residential 51 34
Internal value of space: commercial 17 8
Construction costs 3 2
External value of space 33 28

B.2 Distinctive design preferences

This section complements Section 3.4 in the main paper by providing additional detail on

the survey design and the estimation of the taste–heterogeneity parameter ε.

B.2.1 Survey design

This section provides additional information on the image–based survey used to recover the

taste heterogeneity parameter ε in Section 3.4, outlining the sampling procedure, image

construction, expert benchmark, and randomisation protocol that underlie the dataset.

B.2.1.1 Sampling and implementation

The survey was administered online using the KoboToolbox platform. Participation was

voluntary and anonymous. Respondents were invited through social media (for example,

X, formerly known as Twitter), university mailing lists and social networks and were

informed that the study focused on how people evaluate architecture. Before starting, each

participant saw a short information sheet, confirmed informed consent, and was informed

there would be no monetary compensation. As an intrinsic incentive, participants were told

that, upon completing the survey, they would receive feedback on the similarity between

their ratings and those of the Starchitect Stefano Boeri.

Each participant evaluated 10 images and subsequently completed a socio-demographic

questionnaire collecting standard background variables: age, gender, highest level of ed-

ucation completed, current employment status, and primary field of education or study.

The questionnaire took approximately five minutes to complete. In total, 314 respondents

completed the survey (165 assigned to Version A and 149 to Version B), yielding 3140

individual image ratings.

B.2.1.2 Image selection

We constructed a balanced set of 20 images, organised into ten matched pairs of distinctive

and ordinary buildings. The distinctive buildings are well-known examples of iconic archi-

tecture, listed in Table A3: Bosco Verticale (Milan), the Flatiron Building (New York),

the Shard (London), Casa Milà (Barcelona), the Dancing House (Prague), the Barbican

(London), Mira Tower (San Francisco), Habitat 67 (Montreal), the Royal Crescent (Bath),

and the Museu de Arte do Rio (Rio de Janeiro). For each landmark, we selected a nearby
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“ordinary” building from the same neighbourhood and broadly similar construction period

(historic, modernism, or contemporary), so that pairs share local context and urban fabric.

All images were taken from Google Street View. This choice avoids photography and

post-production bias that is common in openly shared, highly stylised images. For each

pair, we chose viewpoints and framing to keep as many visual features as possible constant

across the distinctive and ordinary building: approximate camera distance, field of view,

lighting and weather conditions, sky visibility, and absence of passing cars or pedestrians

in the foreground. Each image shows a single primary building rather than a streetscape

with multiple competing focal points.

B.2.1.3 Expert benchmark and classification

Before fielding the survey, we asked Stefano Boeri — a leading Italian architect and urban

planner best known for designing Milan’s “Vertical Forest” — to rate all 20 buildings on

a 0–100 scale, where 100 corresponds to the highest architectural quality. His ratings are

reported in Column (4) of Table A3. Within each pair, the building with the higher Boeri

score is classified as distinctive, and the other as ordinary.

B.2.1.4 Randomization and questionnaire versions

To ensure internal validity, we designed the survey as a simple image-based randomised

control exercise. For each of the ten distinctive–ordinary pairs, we created two question-

naire versions:

• Version A contains exactly one image from each pair, where some of these are the

distinctive buildings and others are the ordinary buildings.

• Version B contains the complementary set of ten images (i.e., wherever Version A

shows the distinctive building, Version B shows the corresponding ordinary building,

and vice versa).

Respondents were randomly assigned by the survey software to Version A or Version B.

Within each version, the order of the ten images was independently randomised for every

respondent. This double randomisation (assignment to questionnaire version and image

order) balances observable and unobservable respondent characteristics across the distinc-

tive and ordinary images, and minimises potential order or spillover effects in the ratings.

B.2.1.5 Rating task and outcome variables

For each image, participants were asked to:

“Rate this building from 0 to 100.”

They entered a whole number between 0 and 100 using a slider. Let avb denote the

score assigned by respondent v to building b. Our raw dataset consists of one record per
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pv, bq pair, containing: (i) the image identifier (e.g., rio 1, nyc 0); (ii) the distinctive

dummy distinctiveb; (iii) the survey score avb; (iv) the expert score.

To prepare for the structural estimation, we collapse the data to the building level

and compute the mean rating µ̂b and variance σ̂2
b for each of the 20 buildings. The

mean building-level rating is around 53 points, while the within-building standard devia-

tion averages approximately 22 points, consistent with the substantial taste heterogeneity

highlighted in the main text. Column (5) of Table A3 reports these mean and standard

deviation pairs in the format “mean (SD)”, for example, 62 p22q for one of the Rio images.

Overall, the design yields a compact, internally valid dataset of subjective evaluations

of architectural form, with expert and lay scores observed for the same set of buildings

under tightly controlled visual conditions.
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B.2.2 Taste heterogeneity parameter ϵ estimation methods

With the survey results, we estimate the Fréchet taste heterogeneity parameter ϵ and the

building-specific shift parameters tAbu
B
b“1 using three methods. Our baseline specification

in the main paper relies on a joint GMM estimation that uses both first and second em-

pirical moments across all buildings. The alternative two approaches—a simplified GMM

procedure and an NLS CDF-matching estimator—serve as robustness checks. Through-

out, we assume that the latent taste draw aib for respondent i and building b follows a

Fréchet distribution with CDF:

F paq “ exp
`

´pa{Abq
´ϵ

˘

, Ab ą 0, ϵ ą 1.

The properties of Fréchet distribution yield the first two moments as follows:

Erabs “ Ab Γ

ˆ

1 ´
1

ϵ

˙

, Varpabq “ A2
b

«

Γ

ˆ

1 ´
2

ϵ

˙

´ Γ

ˆ

1 ´
1

ϵ

˙2
ff

.

B.2.2.1 Baseline: Full GMM Estimation

As discussed in Section 3.4, The baseline approach jointly estimates ϵ and the building–

specific shift parameters tAbu by matching observed means and variances of survey ratings

to the corresponding theoretical moments.

For each building b “ 1, . . . ,B, we have sample mean and sample variance:

µ̂b “
1

nb

nb
ÿ

i“1

aib, σ̂2
b “

1

nb ´ 1

nb
ÿ

i“1

paib ´ µ̂bq
2.

The moment conditions corresponding to the theoretical mean and variance are:

gµb pθq “ µ̂b ´ Ab Γ

ˆ

1 ´
1

ϵ

˙

“ 0,

gσb pθq “ σ̂2
b ´ A2

b

«

Γ

ˆ

1 ´
2

ϵ

˙

´ Γ

ˆ

1 ´
1

ϵ

˙2
ff

“ 0,

where θ “ pϵ, A1, . . . , ABq is the vector of unknown parameters. Stacking 2 ˆ 20 moments

(nb “ 20 buildings in our sample) yields an overidentified system. Estimation proceeds

via one–step GMM with identity weighting.

B.2.2.2 Robustness: Simplified GMM Estimation

As an alternative, we first compute the sample mean rating for each building µ̂b and treat

the building–specific shift as a function of unknown ϵ:

Ãbpϵq “
µ̂b

Γp1 ´ 1{ϵq
.

9



Substituting this expression into the theoretical variance yields the predicted variance as

a function of ϵ only:

σ̃2
b pϵq “

ˆ

µ̂b

Γp1 ´ 1{ϵq

˙2
«

Γ

ˆ

1 ´
2

ϵ

˙

´ Γ

ˆ

1 ´
1

ϵ

˙2
ff

.

We estimate ϵ via:

ϵ̂ “ argmin
ϵ

B
ÿ

b“1

`

σ̂2
b ´ σ̃2

b pϵq
˘2

.

This “plug-in” estimator is computationally light and uses only second moments for identi-

fication. Because this simplified procedure sets Ab by plugging in the sample means rather

than jointly estimating them with ε, the implied Ab’s inherit all idiosyncratic noise in

the building-level means. To rationalize the observed variances given this more dispersed

cross-building pattern of Ab, the estimator tends to select a larger ε.

B.2.2.3 Robustness: NLS CDF–Matching Estimator

Our third approach uses the entire empirical distribution of ratings for each building rather

than only mean and variance. For a grid of rating values txkuKk“1 of each building b P B,
we compute the empirical CDF:

F̂bpxkq “
1

nb

nb
ÿ

i“1

1paib ď xkq.

The theoretical CDF implied by the Fréchet distribution is:

Fbpxk; ϵ, Abq “ exp
“

´pxk{Abq
´ϵ

‰

.

We jointly estimate pϵ, tAbuq by minimising the sum of squared deviations:

min
ϵ,A1,...,AB

B
ÿ

b“1

K
ÿ

k“1

”

F̂bpxkq ´ Fbpxk; ϵ, Abq

ı2
.

This NLS estimator exploits the entire CDF shape and is therefore sensitive to tail be-

havior, and likely to yield smaller estimates of ϵ as the Fréchet distribution has heavy

tails.

B.2.3 Results and heterogeneous analysis

As Table A4 shows, across the three estimation methods, the overall patterns of taste

heterogeneity and shift parameters Ab are consistent. For the full sample of respondents

and buildings in the first row, the baseline GMM estimator—which jointly matches the first

and second moments of the building-level rating distributions—yields a shape parameter

of ε̂ “ 4.04. The simplified GMM estimator, which targets second moments only, delivers

a very similar estimate of ε̂ “ 4.17. The CDF-matching NLS procedure produces a lower

value of ε̂ “ 2.48, reflecting its greater sensitivity to the heavier tails observed in the

10



empirical distribution of ratings.

Rows (2)–(5) of Table A4 report heterogeneity analyses across five subsamples. Row (2)

isolates respondents whose tastes are similar to the Starchitect, defined as having a corre-

lation above 0.7 between their rating vector and the Starchitect’s ratings (about 21% of

the sample). Row (3) considers respondents with dissimilar tastes (correlation below 0.3;

about 23% of the sample). Row (4) focuses on the ten buildings ranked highest by the

Starchitect, and the final row reports results for the ten buildings ranked lowest by the

Starchitect.

The heterogeneity analysis under all three estimation methods reveals the same sub-

stantive patterns: taste heterogeneity is lower (higher ε) among respondents whose prefer-

ences are closer to the Starchitect, and higher among those with dissimilar tastes. Likewise,

buildings favoured by the Starchitect exhibit more homogeneous appeal, while buildings

ranked low display greater dispersion in ratings. These findings suggest that buildings

appreciated by architectural experts tend to have broader popular appeal and less elastic

demand.

Table A4: Comparison of Preference Heterogeneity Parameter Estimates Across Methods

Data moments GMM1 GMM2 NLS

Mean Var Shift Ab ε Shift Ab ε Shift Ab ε

All respondents, all buildings 52.72 480.88 42.73 4.04 43.49 4.17 42.78 2.48
People similar to Starchitect 51.34 416.81 39.53 4.06 42.96 4.42 42.54 2.57
People different from Starchitect 52.99 586.57 42.16 3.79 42.81 3.86 42.39 2.31
Buildings ranked high by Starchitect 65.63 486.86 55.89 4.69 55.84 4.77 57.92 3.31
Buildings ranked low by Starchitect 39.80 474.90 32.39 3.40 30.92 3.41 28.33 2.02

Notes: Mean and variance in columns (1)-(2) report the average of building-level mean ratings and the average of building-
level variances, respectively. Columns (3)-(4) shows the results under GMM1, the baseline method that jointly optimizes
first and second moments, where “Shift Ab” reports the average of buildings’ scale parameters, and ϵ is the estimated
design preference heterogeneity parameter. GMM2 in columns (5)-(6) optimizes second moments (variances) only. NLS
in columns (7)-(8) matches empirical and theoretical CDFs. Row (1) reports estimates based on the full sample. Row
(2) uses the subsample of respondents whose tastes are similar to the Starchitect, defined as those whose rating vectors
have a correlation coefficient above 0.7 with the Starchitect’s ratings (approximately 21% of the sample). Row (3) reports
estimates for respondents whose tastes differ from the Starchitect, defined as those with a correlation coefficient below 0.3
(approximately 23% of the sample). Row (4) reports estimates for the subsample of the 10 buildings ranked highest by the
Starchitect, and the last row reports estimates for the subsample of the 10 buildings ranked lowest by the Starchitect.

B.3 Calibrating average design preferences and distinctive design cost

We calibrate the average distinctive design preference shift Ad“distinctive and the distri-

bution of distinctive design cost δd“distinctive
i using a joint simulated method of moments

(SMM) procedure. To this end, we define the distinctive design cost as

δd“distinctive
i “ δ̄d“distinctive

˜

1 ` σ
δ̃d“distinctive
i

δ̄d“distinctive

¸

(A.3)

where δ̄d“distinctive is the mean of the distribution, δ̃d“distinctive
i is the developer-specific

shock drawn from a normal distribution with a zero mean and unit standard deviation,

and σ
δ̄d“distinctive “ 0.2 is the value of the coefficient of variation that is roughly consistent

with the dispersion of distinctive design cost reported in Vandell and Lane (1989).
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The calibration of tAd“distinctive, δ̄d“distinctiveu relies on two empirical moments: (i) the

internal price premium of distinctive over ordinary buildings, estimated at â “ 0.15, and

(ii) the real-world share of distinctive buildings, set to ŝ “ 20%. The latter value strikes

a balance between the typically low rate of listed historic buildings (typically 3–5%) and

expert opinions suggesting that up to 30% of all buildings (including from recent periods)

across many European inner-city neighbourhoods are worth protecting (BDA, 2016).

The algorithm operates in three nested loops (see Supplement II.3 for pseudo code).

In the innermost loop, given utilities and implied submarket population shares, developers

choose design types, building heights, and rents under guessed values of Ad“distinctive and

δd“distinctive
i , until no developer (parcel) has an incentive to switch design type. The

middle loop updates utilities and submarket population shares until the housing market

clears. The outer loop then updates the distinctive shift parameter Ad“distinctive and the

mean of the distinctive costs, δ̄d“distinctive, such that the model-implied internal premium

and distinctive share jointly match their empirical counterparts. To maintain realistic

heterogeneity, the developer-specific cost of distinctive design, δd“distinctive
i , is updated

according to Eq. (A.3) at each iteration. Formally, the algorithm minimises the weighted

distance between model-implied and empirical moments:

argmin
Adistinctive,d̄distinctive

„

´

E
”

lnpQd“distinctive
sim,i q

ı

´ E
”

lnpQd“ordinary
sim,i q

ı

´ â
¯2

`

˜

ř

zPJ 1pd̃z “ distinctiveq

J
´ ŝ

¸2
ȷ

,

where â “ 0.15 is the empirical internal premium, ŝ is the target distinctive share;

E
”

lnpQd“distinctive
sim,i q

ı

´E
”

lnpQd“ordinary
sim,i q

ı

is the internal premium estimated from a regres-

sion of equilibrium rents Qi on a distinctive dummy, controlling for the design spillover

Di defined in Eq. (7), while
ř

zPJ 1pd̃z“distinctiveq

J is the share of distinctive buildings in the

neighbourhood.

The calibration yields a unique vector of pAd“distinctive, δ̄d“distinctiveq that reproduces

both the internal premium and the equilibrium distinctive share, ensuring that the model’s

baseline neighbourhood structure mimics the observed prevalence and price premium of

distinctive architecture. Figure A1 reports the convergence path of this joint SMM pro-

cedure, revealing quick conversion. As a result, Ad“distinctive is calibrated to 0.772 and

δ̄d“distinctive is calibrated to 0.219 which we map into δd“distinctive
i via Eq. A.3.

B.4 Summary of parameters

Table A5 below summarizes the calibrated parameters and those taken from the existing

literature.
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Figure A1: SMM convergence path of distinctive design amenity and cost estimation
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Note: We choose Ad“distinctive and mean of distinctive construction cost δ̄d“distinctive
i simultaneously so to match

the internal price effect of distinctive design of 0.15 log points estimated in the literature and a target 20% share of
distinctive buildings in a typical European inner-city neighbourhood, conditional on setting Ad“ordinary “ 1.
Figure reports the convergence of the calibration procedure, i.e. the sum of squared deviations between the
empirical and model-implied internal price premium, and between the empirical and model-implied distinctive
share, computed over iterations.

Table A5: Parameter values

Parameter Value Sources

1 ´ α Share of floor space at consumption 0.33 (Combes et al., 2019)
θ Height elasticity of construction cost 0.2 (Ahlfeldt and McMillen, 2018)
τ Residential amenity decay 5 (Rossi-Hansberg et al., 2010)

δ̄d“distinctive
{σ Coefficient of Variation of distinctive cost 0.2 (Vandell and Lane, 1989)

β Design spillover 0.05 Calibrated with external price premia
ϵ Design preference shape parameter 4 Calibrated with distinctive survey

δ̄d“distinctive
i Mean of distinctive cost 0.22 Calibrated with internal premia and distinctive share

Notes: Parameter values combine external evidence and model-based calibration. External parameters (1´α, θ, τ) are informed by the urban
economics literature. The remaining parameters are calibrated to match the empirical moments targeted in the paper: (i) the internal price
premium of distinctive buildings, (ii) the external design spillover premium, (iii) the distribution of architectural ratings obtained from our
survey, and (iv) the target share of distinctive buildings in the neighbourhood. The cited references provide background and empirical ranges
rather than exact point estimates used in the calibration. We set the following scale parameter arbitrarily to to generate a neighbourhood
structure: N̄ “ 300,000, C̄ “ 500, w̄ “ 55,000, V̄ “ 6,500, Ad“ordinary “ 1, bi „ N p1, 0.012q, and another fundamental Ad“distinctive is
calibrated to 0.772 using joint SMM procedure. There are no land use regulation or subsidy in the baseline parametrisation (h̄d

i “ 8, tdi “ 0).
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C Policy counterfactuals

This section complements Section 4 in the main paper. It documents the full set of

simulated outcomes under various policy interventions, including subsidies for distinctive

buildings, taxes on ordinary design, floor-area ratio (FAR) bonuses, and the introduc-

tion of a strategic “super developer.” The figures and analyses presented here extend the

main results by illustrating spatial patterns, design spillovers, rent gradients, and welfare

implications under each scenario.

C.1 Subsidising distinctive buildings

This section complements Section 4.1 in the main paper.

C.1.1 Optimal subsidy

Figure A2 shows the spatial distribution of distinctive buildings and the design spillover

under the optimal subsidy found in Section 4.1. Evidently, the density of distinctive

buildings is higher, leading to a spillover effect with a peak larger than in the baseline no-

subsidy scenario. Figure A3 summarizes the distribution of additional key outcomes. As

the supply of distinctive buildings has expanded, the marginal renter has a lower willingness

to pay for distinctive design. Therefore, rents of distinctive buildings are now much closer

to their ordinary counterparts. Consequently, floor space consumption of residents living

in distinctive and ordinary buildings is more alike.
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Figure A2: Neighbourhood structure with optimal subsidy
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Design spillover is the distance-weighted sum of the volume of distinctive buildings, normalised by the
maximum attainable value.
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Figure A3: Neighbourhood structure with optimal subsidy
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Note: We report solutions to the model developed in Section 2 under the optimal subsidy (td“distinctive “ 0.10).
The subsidy rate t represents the fraction of construction cost of distinctive buildings (in log points) that is
subsidised. For non-distinctive buildings the subsidy is td“ordinary “ 0. All other parameter values are kept
constant at the levels reported in Table A5.
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C.1.2 Too high subsidy

Figures A4 and A5 illustrate the same outcomes under a higher subsidy rate of 20%.

Unsurprisingly, the density of distinctive buildings and the design spillover increase further.

The design spillover is now strong enough that an inverse-U shape becomes visible in rents.

Moreover, the supply of distinctive buildings is now so large that the marginal renter has a

sufficiently low willingness to pay for the distinctive design premium on rent to disappear.

Figure A4: Neighbourhood structure with 20% subsidy
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Design spillover is the distance-weighted sum of the volume of distinctive buildings, normalised by the
maximum attainable value.
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Figure A5: Neighbourhood structure with 20% subsidy
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Note: We report solutions to the model developed in Section 2 under a subsidy of (td“distinctive “ 0.20). The
subsidy rate t represents the fraction of construction cost of distinctive buildings (in log points) that is subsidised.
For non-distinctive buildings the subsidy is td“ordinary “ 0. Underlying parameter values are reported in Table
A5.
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C.1.3 Optimal subsidy under more elastic demand

We simulate the optimal subsidy under a Fréchet shape parameter of ϵ “ 8, which implies

a more elastic demand for distinctive design (owing to lower dispersion in tastes). To

this end, we repeat all stages of the inversion and simulation described in Sections 3.5

and 4.1 of the main paper, and key outcomes are summarized in Figure A6. The headline

finding is that the optimal subsidy decreases to 9%, and yet there is a greater increase in

the supply of distinctive design than in the baseline. Consequently, the monetised welfare

benefit increases by 0.01% of income. Intuitively, residents’ willingness to pay declines less

as the policy induces developers to expand investment in distinctive design. Therefore, the

policy is more impactful. At the same time, a relatively large change in the taste dispersion

parameter (from ϵ “ 4 to ϵ “ 8) leads to relatively small changes in the simulation results,

indicating that our main results are relatively insensitive to the choice of the parameter

value.

Figure A6: subsidising distinctive buildings under more elastic demand
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Note: We report solutions to the model developed in Section 2 under varying values of a subsidy under more elastic
demand with ϵ “ 8. The subsidy rate t represents the fraction of construction cost of distinctive buildings (in log
points) that is subsidised. For non-distinctive buildings the subsidy is td“ordinary “ 0. All other parameter values
are kept constant at the levels reported in Section 3.5. Aggregate net developer profit is the total gross profit net
of the total value of the subsidy. Monetised net benefit is sum of the monetised expected utility effect and the
aggregate gross profit net of the total value of the subsidy. The expected utility effect is monetised by computing
the total income effect that would cause an equivalent utility effect (the product of the percentage utility effect,
wage, worker endowment). Vertical dashed lines mark the subsidy rate that maximises the monetised benefit.
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C.1.4 Taxing ordinary design

As a complement to the subsidy experiment, we simulate a policy that taxes ordinary

buildings at varying rates. Figure A7 shows that a tax rate of 4% on ordinary buildings

maximises welfare, though the gain is smaller than under the optimal subsidy. As taxes

rise, developers gradually shift towards distinctive design, raising its share to levels com-

parable to those under optimal distinctive subsidies. However, this comes at the cost of

reduced aggregate floor space supply, higher rents, and lower expected utility. Gross de-

veloper profits decline steadily as the aggregate supply shrinks, and even if developers are

rebated all tax revenues, their net profit would increase by less than 15% at the optimal

tax rate. The associated marginal welfare gains are modest and quickly turn negative

once tax rates exceed 4%. Figures A8 and A9 describe the neighbourhood structure and

various gradients under the optimal tax rate.

In contrast to subsidies, which directly address the under-provision of distinctive build-

ings by internalising their positive spillovers, taxes operate indirectly by penalising ordi-

nary buildings. This measure compresses overall supply, reduces housing affordability, and

potentially generates regressive distributional effects.
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Figure A7: Taxing ordinary buildings
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Note: We report solutions to the model developed in Section 2 under varying values of a tax on ordinary buildings.
The tax rate t denotes the share of construction costs (expressed in log points) that is levied on ordinary buildings.
For distinctive buildings the tax is td“distinctive “ 0. All other parameter values are kept constant at the levels
reported in Section 3.5. Aggregate net developer profit is the total gross profit plus the total value of the tax.
Monetised net benefit is sum of the monetised expected utility effect and the aggregate gross profit net of the total
value of the tax. The expected utility effect is monetised by computing the total income effect that would cause
an equivalent utility effect (the product of the percentage utility effect, wage, worker endowment). Vertical dashed
lines mark the tax rate that maximises the monetised benefit.
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Figure A8: Neighbourhood structure with optimal subsidy
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Note: We report solutions to the model developed in Section 2 under the optimal tax rate (td“ordinary “ 0.04).
The tax rate t represents the fraction of construction cost of distinctive buildings (in log points) that is subsidised.
For distinctive buildings the tax is td“distinctive “ 0. All other parameter values are kept constant at the levels
reported in Section 3.5.
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Figure A9: neighbourhood structure with optimal subsidy
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Note: We report solutions to the model developed in Section 2 under the optimal tax rate (td“ordinary “ 0.04).
Underlying parameter values are reported in Table A5. Design spillover is the distance-weighted sum of the
volume of distinctive buildings, normalised by the maximum attainable value.
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C.2 FAR bonuses for distinctive buildings

This section complements Section 4.2 in the main paper.

C.2.1 FAR bonus in an unconstrained city

Figures A10 and A11 depict the equilibrium neighbourhood structure under a five-floor

height cap for ordinary buildings. The number of distinctive buildings falls slightly, yet

those that remain become noticeably taller, with the tallest reaching 11 floors. As a

result, the design spillover attains a marginally higher peak. While the overall floor space

supply decreases by roughly 0.4%, the share of distinctive supply within the neighbourhood

increases by 0.1% relative to the baseline.

Figure A10: Neighbourhood structure with height limit for ordinary buildings I
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Note: We report solutions to the model developed in Section 2 under a height limit of five floors for ordinary
buildings. Underlying parameter values are reported in Table A5. Design spillover is the distance-weighted sum of
the volume of distinctive buildings, normalised by the maximum attainable value.
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Figure A11: Neighbourhood structure with height limit for ordinary buildings II
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Note: We report solutions to the model developed in Section 2 under a a height limit for ordinary buildings of five
floors. All other parameter values are kept constant at the levels reported in Table A5.
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C.2.2 Relaxing FAR for distinctive buildings in a constrained city

As discussed in Section 4.2, the FAR bonus provides a welfare-improving intervention if

the benchmark is the situation in a supply-constrained city. The policy effects operate

through two reinforcing channels. First, relaxing the height limit for distinctive buildings

strengthens design spillovers by allowing taller structures to generate larger amenity ben-

efits for their surroundings. Second, the additional floor space supplied by these taller

buildings alleviates the scarcity created by the binding cap, reducing rents and raising

residential utility. To illustrate these mechanisms, we consider neighbourhoods operating

under baseline height caps of 4, 6, and 8 floors, and then remove the cap exclusively for

distinctive buildings. This design allows us to trace how the effectiveness of the FAR bonus

varies with the tightness of the initial constraint.

Table A6 summarizes the simulation results. When height constraints are tight, re-

laxing the cap for distinctive buildings triggers large adjustments along both the spillover

and supply channels. Under a binding four-floor cap, distinctive supply increases by nearly

18%, total supply by 12%, and expected utility rises by 0.8%, corresponding to an aggre-

gate monetised utility gain of about $132 million. These gains come at the expense of

developer profits, which fall by 14.66% as additional supply depresses rents. Although

the number of distinctive buildings falls, those that remain are on average taller and ac-

commodate more residents, generating the observed increase in distinctive supply. As the

initial cap becomes less restrictive, the impact of relaxing the distinctive FAR weakens

substantially. Starting from a six-floor cap, the utility gain falls to only 0.03% (about

$4.5 million), and when the baseline cap is eight floors—where the constraint is essentially

non-binding—the improvement shrinks to just 0.01% (roughly $0.9 million).

These patterns should not be interpreted as evidence that the FAR bonus is intrin-

sically modest or universally beneficial. Instead, they confirm that the policy operates

by correcting distortions created by binding height limits. When the cap is already lax,

there is little room for welfare gains. Most importantly, the welfare gains relative to a

supply-constrained baseline cannot be used to justify supply constraints in the first place.

Table A6: Effect of relaxing FAR for distinctive buildings under baseline height caps

Capped
Distinctive

build.
Pop.

Distinctive
supply

Supply
Expected
utility

Developer
profits

4-floor ´39.52% `5.73% `17.67% `11.94% `0.80% (+132.15M) ´14.66% (´99.61M)
6-floor ´2.44% `0.15% `0.99% `0.29% `0.03% (+4.53M) ´0.85% (´3.39M)
8-floor `0.00% ´0.04% `0.41% ´0.00% `0.01% (+0.87M) ´0.15%(´0.60M)

Notes: Table reports percentage changes resulting from relaxing FAR for distinctive buildings from a
baseline where all buildings face an X-floor height cap (i.e., X P t4, 6, 8u). Parentheses report monetary
changes for the utility and profit columns (in millions).

C.3 Distinctive districts

This section complements Section 4.3 in the main paper.

26



C.3.1 Large mandatory distinctive design districts

Figures A12 and A13 illustrate the neighbourhood structure with a large square distinctive

district covering 288 parcels. With 36% of all buildings designated as distinctive, the

design spillover peaks at nearly half of the theoretical maximum (one). Since distinctive

buildings are abundant, they rent out at lower prices than in the baseline, which leads

to the crowding out of distinctive design outside the distinctive district. Overall supply

falls, and so does the population of the neighbourhood. Expected utility and developer

profits fall too, revealing that excessive designation can be welfare-depreciating even in

the presence of pronounced design spillovers.

Figure A12: Neighbourhood structure with large distinctive district I
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. We impose that buildings in the distinctive district must be distinctive. Design spillover is the
distance-weighted sum of the volume of distinctive buildings, normalised by the maximum attainable value.
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Figure A13: Neighbourhood structure with large distinctive district II
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. We impose that buildings in the distinctive district must be distinctive.

C.3.2 subsidising distinctive buildings within a distinctive district

Instead of mandating distinctive design, it can be incentivised within a distinctive district

by means of a subsidy. Figures A14 and A15 illustrate the neighbourhood structure and

various gradients when distinctive buildings in a small distinctive district receive varying

rates of subsidies. As the subsidy rate increases, a growing share of developers in the

district adopt distinctive design, and design spillovers intensify—though with diminishing

marginal effects as the district becomes more converted. Both the total share of distinctive

supply and the aggregate housing supply in the neighbourhood expand, as subsidies lower

distinctive construction costs. However, aggregate developer profits decline once subsidies

are netted out, but to a much smaller extent than in the case where subsidies are applied

across the entire neighbourhood. The monetised welfare measure peaks at a small subsidy

rate of around 2%.

The benefit of a spatially targeted subsidy is that it generates spillovers among des-

ignated buildings. The cost is the crowding out of distinctive design at parcels where it

could be relatively more competitive. In keeping with intuition, such a district should be

located in areas particularly suited for the adoption of distinctive design.

Figures A16 and A17 illustrate additional outcomes under the optimal subsidy. Under
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this policy, around 40% of buildings in the distinctive district are of distinctive design.

Consequently, there is a steeply decreasing design spillover gradient. Though the supply

of distinctive buildings has increased, the associated rent premium remains significant

due to higher exposure to design spillovers. Building heights in the subsidised distinctive

buildings are greater, further contributing to the design spillover.

Figure A14: Neighbourhood structure with subsidised distinctive district I
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Distinctive buildings in the distinctive district received a subsidy that is proportionate to construction cost.
Ordinary buildings are not subsidised. Design spillover is the distance-weighted sum of the volume of distinctive
buildings, normalised by the maximum attainable value.
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Figure A15: subsidising distinctive buildings in distinctive district
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. We subsidise distinctive buildings in the distinctive district, exclusively.
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Figure A16: Neighbourhood structure with optimally subsidised distinctive district I
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Distinctive buildings in the distinctive district received a subsidy proportionate to construction cost that
maximises the welfare across the economy. Ordinary buildings are not subsidised. Design spillover is the
distance-weighted sum of the volume of distinctive buildings, normalised by the maximum attainable value.
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Figure A17: Neighbourhood structure with optimally subsidised distinctive district II
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Distinctive buildings in the distinctive district received a subsidy proportionate to construction cost that
maximises the welfare across the economy. Ordinary buildings are not subsidised. Design spillover is the
distance-weighted sum of the volume of distinctive buildings, normalised by the maximum attainable value.
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C.3.3 FAR bonus for distinctive buildings in a distinctive district

Figures A18 and A19 illustrate the various gradients and neighbourhood structure when

buildings other than distinctive buildings in a small distinctive district face building height

constraints. Figure A20 presents additional outcomes under a tight regulation. Because

the supply of ordinary buildings is heavily constrained, rents for ordinary buildings increase

significantly relative to distinctive buildings. Yet, developer profits fall, as the quantity

effect dominates. Similar to FAR-based incentives that rely on restricting the supply of

ordinary buildings, this policy is typically not desirable, as the monetised aggregate loss in

workers’ expected utility—arising from higher rents and constrained supply—consistently

outweighs the increase in developer profits.

Figure A18: Restricting height outside distinctive district

-5

-4

-3

-2

-1

0

4 6 8 10 12

Height limit (floors)

Δ Supply (%)

0

2000

4000

6000

8000
4 6 8 10 12

Height limit (floors)

Δ Share of  distinctive supply in district (%)

-1

1

4 6 8 10 12

Height limit (floors)

Δ Share of  distinctive buildings in district (%)

-.4

-.3

-.2

-.1

0

4 6 8 10 12

Height limit (floors)

Δ Expected utility (%)

0

5

10

15

4 6 8 10 12

Height limit (floors)

Δ Aggregate gross developer profit (%)

-.08

-.06

-.04

-.02

0

4 6 8 10 12

Height limit (floors)

Monetized benefit (% of  income)

Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. We restrict the height of all buildings except distinctive buildings within the distinctive district.
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Figure A19: Neighbourhood structure with FAR bonus in distinctive district I
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Distinctive buildings in the distinctive district face no height constraint. Building heights of all other
buildings are regulated. Design spillover is the distance-weighted sum of the volume of distinctive buildings,
normalised by the maximum attainable value.
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Figure A20: Neighbourhood structure with FAR bonus in distinctive district II
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Note: We report solutions to the model developed in Section 2. Underlying parameter values are reported in Table
A5. Distinctive buildings in the distinctive district face no height constraint. Building heights of all other
buildings are regulated.
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C.4 Super developer

This section complements Section 4.4 in the main paper. Figures A21–A22 illustrate

the equilibrium neighbourhood structure and key gradients under the fully myopic sce-

nario. In this baseline, the developer evaluates each project in isolation, holding rents and

spillovers fixed. The neighbourhood contains 163 distinctive buildings that are relatively

dispersed, with spillovers peaking moderately around 0.2 in central areas. This case rep-

resents an economy without coordination or forward-looking behaviour, where distinctive

design adoption is driven solely by returns from individual parcels.

Figures A23–A24 show the fully strategic scenario, in which the developer perfectly

anticipates both spillover feedbacks and price effects from supply adjustments. The number

of distinctive buildings rises to 168, and they become more spatially concentrated near the

centre. Internalising design externalities makes central parcels more profitable, leading to

higher peak spillovers (around 0.33), steeper rent and height gradients, and overall higher

rents, profits, and welfare.

Figures A25–A26 depict the strategic-without-spillover case, where the developer an-

ticipates price feedbacks but holds spillovers fixed at historical levels. The number of dis-

tinctive buildings drops to 145, reducing the central spillover peak to about 0.18, whereas

distinctive rents rise slightly compared to the fully myopic scenario. Although the number

and aggregate supply of distinctive buildings decrease, the remaining ones are, on average,

taller and house more residents. This exercise reveals the pure effect of market power:

a monopolist restricts supply to preserve scarcity rents. The distribution of distinctive

buildings becomes more scattered as the incentive to cluster distinctive design through

spillover reinforcement disappears.

Comparing across the three settings isolates two offsetting mechanisms. Relative to

the fully myopic benchmark, the strategic-without-spillovers scenario captures the market-

power channel, in which anticipating price feedbacks alone reduces distinctive adoption.

The contrast between the fully strategic and strategic-without-spillovers cases identifies the

spillover-internalization channel, where recognising the positive externalities of distinctive

design encourages additional adoption and spatial clustering. Overall, consolidation en-

ables developers to internalise design externalities but simultaneously introduces monopoly

distortions, resulting in only modest welfare gains.
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Figure A21: Fully myopic super developer I
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Note: We report results from the greedy algorithm under the fully-myopic super-developer scenario described in
Section 4.4 and Appendix II.5. In this setting, a super developer owns the entire neighbourhood and sequentially
converts ordinary buildings into distinctive ones. In the fully-myopic scenario, the developer ignores feedback effects
on rents and spillovers when evaluating parcels and instead bases decisions on historical rents and spillovers. After
each conversion, the realised spillovers update and the economy adjusts to a new equilibrium.
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Figure A22: Fully myopic super developer II
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Note:We report results of key gradients from the greedy algorithm under the fully-myopic super-developer scenario
described in Section 4.4 and Appendix II.5. In this setting, a super developer owns the entire neighbourhood and
sequentially converts ordinary buildings into distinctive ones. In the fully-myopic scenario, the developer ignores
feedback effects on rents and spillovers when evaluating parcels and instead bases decisions on historical rents and
spillovers. After each conversion, the realised spillovers update and the economy adjusts to a new equilibrium.
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Figure A23: Fully strategic super developer I
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Note: We report results from the greedy algorithm under the fully-strategic (monopoly) super-developer scenario
with endogenous spillover updates, as described in Section 4.4 and Appendix II.5. In this setting, a super developer
owns the entire neighbourhood and sequentially converts ordinary buildings into distinctive ones. In this fully-
strategic scenario, the developer internalises feedback effects on supply, rents, heights, and design spillovers when
evaluating parcels, allowing spillovers to adjust endogenously to each candidate conversion. After each round of
parcel selection, the developer implements the planned changes to the neighbourhood structure, and the economy
re-equilibrates as the developer expected before proceeding to the next evaluation round.
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Figure A24: Fully strategic super developer II
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Note: We report results of key gradients from the greedy algorithm under the fully-strategic (monopoly) super-
developer scenario with endogenous spillover updates, as described in Section 4.4 and Appendix II.5. In this setting,
a super developer owns the entire neighbourhood and sequentially converts ordinary buildings into distinctive ones.
In this fully-strategic scenario, the developer internalises feedback effects on supply, rents, heights, and design
spillovers when evaluating parcels, allowing spillovers to adjust endogenously to each candidate conversion. After
each round of parcel selection, the developer implements the planned changes to the neighbourhood structure, and
the economy re-equilibrates as the developer expected before proceeding to the next evaluation round.
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Figure A25: Strategic super developer without spillover updates I
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Note: We report results from the greedy algorithm under the strategic (monopoly) super-developer scenario without
spillover updates, as described in Section 4.4 and Appendix II.5. In this setting, a super developer owns the entire
neighbourhood and sequentially converts ordinary buildings into distinctive ones. In this strategic-without-spillover
scenario, the developer internalises feedback effects on supply, rents, and heights when evaluating parcels, but keeps
design spillovers fixed at their historical levels during the evaluation stage. After each round of parcel selection, the
developer implements the planned changes to the neighbourhood structure; the design spillovers are then updated,
and the economy adjusts to a new equilibrium before the next evaluation round.
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Figure A26: Strategic super developer without spillover updates II
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Note: We report results of key gradients from the greedy algorithm under the strategic (monopoly) super-developer
scenario without spillover updates, as described in Section 4.4 and Appendix II.5. In this setting, a super developer
owns the entire neighbourhood and sequentially converts ordinary buildings into distinctive ones. In this strategic-
without-spillover scenario, the developer internalises feedback effects on supply, rents, and heights when evaluating
parcels, but keeps design spillovers fixed at their historical levels during the evaluation stage. After each round of
parcel selection, the developer implements the planned changes to the neighbourhood structure; the design spillovers
are then updated, and the economy adjusts to a new equilibrium before the next evaluation round.
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I Model

This section complements Section 2 in the main paper.

I.1 Derivations

I.1.1 Submarket choice probabilities

Workers: A worker v can choose between three submarkets indicated by superscript d P t

distinctive,ordinary, outsideu: Architecturally distinctive buildings within the neighbour-

hood, ordinary buildings within the neighbourhood, or an outside option. The utility is

described by:

Upvq “ Ũdaiv (I.1)

We start by outlining the probability that a worker chooses a parcel that is distinctive over

a parcel that is ordinary or outside. For this to be true, the utility of distinctive needs to

be higher than that of ordinary and outside which can be written as follows:

µd “ Prpdq “ PrpUdist ą Uord and Uoutsideq (I.2)

We refer to µd as the share of workers who choose to live in a distinctive building. Since a

parcel is a single unit and we assume there is no overlap between the parcels, we assume

independence between the distinctive, ordinary, and outside parcels. This gives us:

µd “ PrpŨdistadistiv ą Ũordaordiv qPrpŨoutsideaoutsideiv q (I.3)

In the two neighbourhood submarkets, workers receive a Cobb-Douglas utility that depends

on local amenity Bi the consumption of non-housing goods, g, and housing, f.

Ũd‰outside “ Bi

´ g

α

¯

ˆ

fi
1 ´ α

˙1´α

(I.4)

Rewriting this gives us:

PrpŨdistadistiv ą Ũordaordiv q (I.5)

“ Pr

˜

Bi
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α

¯α
ˆ

fdist
i

1 ´ α

˙1´α

adistiv ą Bi

´ g

α

¯α
ˆ

ford
i

1 ´ α

˙1´α

aordiv

¸

(I.6)

Pr

¨

˝Bi

ˆ

αw

α

˙α
¨

˝

p1 ´ αq w
Qd

i

p1 ´ αq

˛

‚

1´α

adistiv ą Bi

ˆ

αw

α

˙α
¨

˝

p1 ´ αq w
Qd

i

p1 ´ αq

˛

‚

1´α

aordiv

˛

‚ (I.7)

“ Pr

˜

Bi pwq
α

ˆ

w

Qdist
i

˙1´α

adistiv ą Bi pwq
α

ˆ

w

Qdist
i

˙1´α

aordiv

¸

(I.8)

“ Pr

ˆ

Bi

ˆ

w

pQdist
i q1´α

˙

adistiv ą Bi

ˆ

w

pQdist
i q1´α

˙

aordiv

˙

(I.9)
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Where

Ṽ d‰outside “ AdBi

ˆ

w

pQd
i q1´α

˙

(I.10)

To reiterate, the shock aiv affects utility and follows a Frechet distribution with the cdf

given by

F u
i paq “ exprp´Ṽ distqεpaivq´εs (I.11)

Where u P t distinctive, ordinary u. Using the other property of the Frechet distribution

gives us the pdf which allows solving further

fu
i paq “ exprp´Ṽ distqεpaivq´εsε

´

Ṽ dist
¯ε

paivqp´1´εq (I.12)

We get

ż 8

0
f

˜

Ṽ distadistiv

Adist

¸

F

˜

Ṽ ordaordiv

Aord

¸

.daiv (I.13)

ż 8

0

”

exprp´Ṽ distqεpaivq´εsε
´

Ṽ dist
¯ε

paivqp´1´εq
ı

.
”

exprp´Ṽ ordq
ε
paivq´εs

ı

.daiv (I.14)

ż 8

0

”

ε
´

Ṽ dist
¯ε

paivqp´1´εqexpr´pṼ distqε ´ pṼ ordqεspaivq´ε
ı

daiv (I.15)

pṼ distqε
ż 8

0

”

εpaivqp´1´εqexpr´pṼ distqε ´ pṼ ordqεspaivq´ε
ı

.daiv (I.16)

(I.17)

If we then factor out both sides by pṼ distqε ` pṼ ordqε

µd “

˜

pṼ distqε

pṼ distqε ` pṼ ordqε

¸

ż 8

0

”

εppṼ distqε ` pṼ ordqεqpaivqp´1´εqexppṼ distqε ` pṼ ordqεqpaivq´ε
ı

.daiv

(I.18)

“

˜

pṼ distqε

pṼ distqε ` Ṽ ordε

¸

„
ż 8

0
fppṼ distqε ` pṼ ordqεaivq.daiv

ȷ

(I.19)

“

˜

pṼ distqε

pṼ distqε ` pṼ ordqε

¸

”

F ppṼ distqε ` pṼ ordqεaivq

ı8

0
(I.20)

“

˜

pṼ distqε

pṼ distqε ` pṼ ordqε

¸

”

expppṼ distqε ` pṼ ordqεqpaivq´ε
ı8

0
(I.21)

˜

pṼ distqε

pṼ distqε ` pṼ ordqε

¸

p1 ´ 0q “
pṼ distqε

pṼ distqε ` pṼ ordqε
(I.22)

2



µd “

´

Ṽ dist
¯ε

´

ř

uϵD

´

Ṽ u
¯ε¯ (I.23)

II Quantification

II.1 Literature survey

Table II.1 presents an overview of the studies included in our meta-analysis. For each

study, we list a unique ID (for cross-reference with our database), the citation, the outcome

type (whether the study estimates the internal or external value of space, or construction

costs), and the associated semi-elasticity of property value with respect to distinctive

design. Where a single study reports results for multiple samples or outcome definitions,

each is included as a separate entry.

Table II.1: Encoded studies

ID Author Outcome Design effect (log)

B149 Ahlfeldt (2009) Internal value of space: residential -0.07
B148 Ahlfeldt (2009) Internal value of space: residential 0.08
B138 Ahlfeldt and Holman (2015) Internal value of space: residential 0.10
B139 Ahlfeldt and Holman (2015) External value of space 0.05
B89 Ahlfeldt and Holman (2018) Internal value of space: residential 0.17
B90 Ahlfeldt and Holman (2018) External value of space 0.08
B73 Ahlfeldt and Kavetsos (2014) External value of space 0.16
B30 Ahlfeldt and Maennig (2010b) Internal value of space: residential -0.04
B31 Ahlfeldt and Maennig (2010b) Internal value of space: residential 0.03
B50 Ahlfeldt and Maennig (2010a) External value of space 0.07
B51 Ahlfeldt and Maennig (2010a) External value of space 0.04
B32 Ahlfeldt and Maennig (2010a) External value of space 0.01
B72 Ahlfeldt and Mastro (2012) External value of space 0.09
B120 Andersson et al. (2019) Internal value of space: residential 0.20
B121 Andersson et al. (2019) External value of space 0.01
B62 Asabere and Huffman (1994) Internal value of space: residential -0.30
B61 Asabere and Huffman (1994) External value of space 0.26
B63 Asabere et al. (1994) Internal value of space: residential -0.24
B64 Asabere et al. (1994) Internal value of space: residential 0.00
B94 Auckland Council (2018) Internal value of space: residential -0.10
B93 Auckland Council (2018) Internal value of space: residential 0.04
B92 Auckland Council (2018) External value of space 0.01
B116 Bade et al. (2020) Internal value of space: residential -0.10
B118 Bade et al. (2020) Internal value of space: residential 0.04
B117 Bade et al. (2020) External value of space 0.02
B3 Barreca (2022) Internal value of space: residential 0.08
B77 Been et al. (2016) Internal value of space: residential 0.22
B76 Been et al. (2016) External value of space 0.12
B82 Buitelaar and Schilder (2017) Internal value of space: residential 0.05
B81 Buitelaar and Schilder (2017) Internal value of space: residential 0.15
B10 Cheshire and Dericks (2020) Internal value of space: commercial 0.13
B9 Cheshire and Dericks (2020) Internal value of space: commercial 0.17
B12 Cheshire and Dericks (2020) Construction costs -0.13
B11 Cheshire and Dericks (2020) External value of space 0.09
B103 Clark and Herrin (1997) Internal value of space: residential 0.14
B52 Coulson and Lahr (2005) Internal value of space: residential 0.13
B34 Coulson and Leichenko (2001) Internal value of space: residential 0.18
B33 Coulson and Leichenko (2001) External value of space 0.01
B95 Deodhar (2004) Internal value of space: residential 0.11
B119 Fernandez and Martin (2020) Internal value of space: residential 0.08
B29 Franco and Macdonald (2018) Internal value of space: residential 0.01
B27 Franco and Macdonald (2018) Internal value of space: residential 0.04
B28 Franco and Macdonald (2018) External value of space 0.03
B85 Fuerst et al. (2011) Internal value of space: residential 0.12
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Table II.1 continued from previous page

ID Author Outcome Design effect (log)

B84 Fuerst et al. (2011) Internal value of space: commercial 0.05
B71 Gat (1998) Internal value of space: commercial 0.12
B136 Heintzelman and Altieri (2013) Internal value of space: residential 0.21
B137 Heintzelman and Altieri (2013) External value of space 0.07
B59 Hough and Kratz (1983) Internal value of space: commercial 0.16
B60 Hough and Kratz (1983) Internal value of space: commercial -0.08
B49 Jayantha and Yung (2018) Internal value of space: commercial 0.15
B124 Kee (2018) External value of space 0.15
B122 Kee (2018) External value of space 0.21
B123 Kee (2018) External value of space 0.12
B35 Koster and Rouwendal (2017) External value of space 0.02
B86 Koster et al. (2016) Internal value of space: residential 0.04
B87 Koster et al. (2016) External value of space 0.02
B37 Lazrak et al. (2014) Internal value of space: residential 0.28
B39 Lazrak et al. (2014) Internal value of space: residential 0.29
B38 Lazrak et al. (2014) External value of space 0.28
B101 Leichenko et al. (2001) Internal value of space: residential 0.14
B75 Liao et al. (2022) Internal value of space: residential 0.05
B91 Lindenthal (2020) Internal value of space: residential 0.04
B126 Liu and Liu (2020) External value of space 0.02
B66 Moorhouse and Smith (1994) Internal value of space: residential 0.11
B68 Moorhouse and Smith (1994) Internal value of space: residential 0.12
B70 Moorhouse and Smith (1994) Internal value of space: residential 0.12
B69 Moorhouse and Smith (1994) Internal value of space: residential 0.15
B67 Moorhouse and Smith (1994) Internal value of space: residential 0.18
B65 Moorhouse and Smith (1994) Internal value of space: residential 0.26
B42 Moro et al. (2013) External value of space 0.11
B165 Morpurgo (2015) Internal value of space: residential 0.08
B105 Narwold (2008) External value of space 0.04
B127 Nase et al. (2013) Internal value of space: commercial 0.25
B129 Nase et al. (2013) Internal value of space: commercial 0.09
B128 Nase et al. (2013) Internal value of space: commercial -0.18
B46 Nilsson (2011) Internal value of space: residential 0.08
B47 Nilsson (2011) Internal value of space: residential 0.05
B57 Noonan (2007) Internal value of space: residential 0.04
B56 Noonan (2007) Internal value of space: residential 0.11
B146 Noonan and Krupka (2011) Internal value of space: residential 0.05
B147 Noonan and Krupka (2011) External value of space 0.25
B48 Nunns et al. (2015) External value of space 0.00
B131 Oba and Noonan (2017) Internal value of space: residential 0.10
B133 Oba and Noonan (2017) External value of space 0.00
B24 Pietrostefani (2019) Internal value of space: residential 0.03
B25 Pietrostefani (2019) Internal value of space: residential 0.06
B113 Rong et al. (2020) Internal value of space: commercial 0.10
B112 Rong et al. (2020) Internal value of space: commercial 0.19
B110 Rong et al. (2020) Internal value of space: commercial 0.04
B108 Rong et al. (2020) Internal value of space: commercial 0.02
B111 Rong et al. (2020) Internal value of space: commercial 0.12
B109 Rong et al. (2020) Internal value of space: commercial 0.18
B142 Ruijgrok (2006) Internal value of space: residential 0.13
B143 Ruijgrok (2006) Internal value of space: residential 0.02
B44 Cheung and Yiu (2022) External value of space 0.36
B45 Cheung and Yiu (2022) External value of space 0.09
B43 Cheung and Yiu (2022) External value of space 0.34
B53 Vandell and Lane (1989) Internal value of space: commercial 0.12
B54 Vandell and Lane (1989) Construction costs -0.56
B55 Vandell and Lane (1989) Construction costs -0.20
B40 Zahirovic-Herbert and Chatterjee (2012) Internal value of space: residential 0.09
B41 Zahirovic-Herbert and Chatterjee (2012) External value of space 0.04
B114 Zheng et al. (2020) External value of space 0.06

Notes: This table presents the studies included in the meta-analysis. The column “Design effect” reports the
estimated semi-elasticity of the internal or external value of space. Multiple results (for distinctly different samples
or different outcomes) from the same study are listed as separate results. ID can be used to connect a result to
further information in our database.
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II.2 Solving for the equilibrium

For given values of V “ td̃i, Q
d
i , Ṽ

d“distinctive, Ṽ d“ordinaryu, we can solve for all other

endogenous objects tµd, cdi , π
d
i , d̃i, h̃

d
i , f

d
i , Bi, Di, H

d
i , Ni,EpUq,Π, Su. We provide a succinct

description of our numerical procedure in pseudo code in Algorithm 1. To execute that

procedure, we require the reverse mapping from submarket shares, µd, to indirect utilities,

Ṽ d implicitly defined by Eq. (21), which we can solve for

´

Ṽ dPD
¯ϵ

“
µdPD

1 ´ µdPD

´´

Ṽ oPDzd
¯ϵ

` V̄ ϵ
¯

This is a system of two equations that we can substitute into each other to obtain

Ṽ dPD “ V̄ ˆ

˜

p1 ´ µdPDqp1 ´ µoPDzdq

p1 ´ µdPDqp1 ´ µoPDzdq ´ µdPDµoPDzd

¸
1
ϵ

ˆ

ˆ

µdPD

p1 ´ µdPDqp1 ´ µoPDzdq

˙

1
ϵ

(II.24)

Algorithm 1: Numerical solution algorithm

1 begin

2 Starting from guessed values of V

3 while values of Ṽ dPD change do

4 while values of design indicator, d̃i, change do

5 for parcel z P J do

6 compute spatial weight, ωiz, using Eq. (9)

7 generate distinctive design indicator, 1pd̃z “ distinctiveq

8 compute design spillover, Di using ωiz and 1pd̃z “ distinctiveq @ z P J

and Eq. (8)

9 compute amenity, Bi, using Eq. (7)

10 compute rent, Qd
i , using Eq. (10)

11 compute feasible height via (13) and (14)

12 update distinctive building allocation, d̃i, using Eq. (15)

13 compute local floor space demand, fd
i using Eq. (4)

14 compute housing supply, Hd
i using Eq. (16)

15 compute local population Nd
i using Eq. (20)

16 compute submarket population shares µd using Eq. (21)

17 compute new values of Ṽ dPD using Eq. (II.24)

18 update Ṽ dPD values to weighted combination of initial and new values

Result: Equilibrium values of V

II.3 Fixed-point solver for SMM

The pseudo code in Algorithm 2 describes how we treat Θ “ tAd“distinctive, δ̄d“distinctiveu,

the scale parameter for distinctive design and the mean of the distinctive cost distribution,

as the two primitives to be chosen such that the model reproduces the empirical internal

premium â and the target share of distinctive buildings ŝ in the equilibrium. For any

candidate Θ, the inner loop iterates on building types, rents, heights and spillovers until

developers’ choices satisfy the design optimality condition, while the outer loop updates the

5



submarket shares µd and the indirect utilities Ṽ d using Eq. (21) until the housing market

clears; this jointly determines all endogenous objects tdi, Q
d
i , h

d
i , H

d
i , µ

d, Ṽ d, πd
i , N

d
i , EpUq,Πu.

From the resulting equilibrium we compute the model-implied internal premium apΘq

and the simulated distinctive-share spΘq. The SMM procedure then updates guess on

Ad“distinctive proportionally to the ratio â{apΘq and shifts δ̄d“distinctive so that spΘq con-

verges toward ŝ while preserving the empirical coefficient of variation of δd“distinctive. It-

erating on this mapping Θ ÞÑ papΘq, spΘqq yields a fixed point Θ̂ for which apΘ̂q “ â

and spΘ̂q “ ŝ, at which the equilibrium described in Appendix II.2 exactly matches both

moments and pins down all remaining endogenous variables.

Algorithm 2: Fixed-point solver for SMM

1 begin

2 Initialize guess for parameters Ad“distinctive

3 Initialize guess for δd“distinctive
i with mean δ̄d“distinctive

i and δ̄d“distinctive
i {σ “ 0.2

4 Initialize guess for V and corresponding submarket shares µd

5 while either pint prem ‰ âq or pdshare e ‰ ŝq do

6 while values of Ṽ d and corresponding submarket shares µd change do

7 while design indicator d̃i not converged do

8 for parcel i P J do

9 compute design spillover Di using Eq. (8)

10 compute amenity Bi using Eq. (7)

11 compute rents Qd
i using Eq. (10)

12 compute feasible heights hdi using Eqs. (13)–(14)

13 compute profits πd
i under distinctive cost δd“distinctive

i and

14 update design choice d̃i via Eq. (15)

15 aggregate floor space Hd
i , demand fd

i , and submarket population Nd
i

16 update submarket population shares µd using Eq. (21)

17 compute new values of Ṽ dPD using Eq. (II.24)

18 update Ṽ dPD values to weighted combination of initial and new values

19 compute internal premium int prem and distinctive share dsharee

20 update Ad“distinctive using â{int prem

21 update δ̂d“distinctive
i using ŝ{dsharee, keeping CV pδ̂d“distinctive

i q “ 0.2

Result: Calibrated parameters pĀd“distinctive, δd“distinctive
i q and equilibrium values

of V

II.4 Uniqueness

This section complements the main paper by showing that the equilibrium under the

parametrisation in chosen in Section 3 is unique. To this end, we solve the model in

various Monte Carlo runs starting from randomized values of submarket shares, µdPD, and,

hence, randomized values of indirect utilities, Ṽ dPD, as well randomized distinctive design

allocations d̃i and, hence, randomized rents, QdPD
i . We then compute the probability of

a parcel being developed with distinctive design across Monte Carlo runs. We summarize

the procedure in pseudo code in Algorithm 3.

We consider the equilibrium unique if we always converge to the same allocation of

distinctive design across parcels. This implies a Bernoulli distribution of distinctive design

probabilities where, across Monte Carlo runs, the same parcel is either always or never
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developed with distinctive design. Figures II.1 and II.2 show that as we approach the equi-

librium across iterations of our numerical solver described by Algorithm 1, the distinctive

design probabilities by parcels across runs, indeed, converge to the Bernoulli distribu-

tion. 40 iterations before convergence, the distinctive design probabilities are generally

larger than zero and smaller than one, suggesting dispersion of parcel outcomes across

Monte Carlo Runs. As we approach the equilibrium we see more and more that certain

parcels have a high probability of being distinctive. In equilibrium, we have a well-defined

Bernoulli distribution, confirming that the equilibrium is unique.

Algorithm 3: Monte Carlo algorithm

1 begin

2 Draw random values for µdPD from a uniform distribution over the interval

(0.0.5) to generate a randomized intial allocation of wokers to submarkets

3 Compute Ṽ dPD using the mapping in Section II.2

4 Draw values for d̃ from a Bernoulli distribution to generate a randomized

inital spatial distribution of distinctive buildings

5 for Monte Carlo run r P R do

6 Call Algorithm 1 to solve for the equilibrium

7 for each iteration z P Zr of Algorithm 1 do

8 Save distinctive building allocation d̃r,zi

9 Compute distinctive building allocation d̃r,mi , where m “ Zr ´ z

10 Compute mean distinctive design probability across Monte Carlo runs

Epd̃r,mi q “ 1
R

ř

rPRpd̃r,mi q

Result: Probability of a parcel being developed with distinctive design by

iterations to equilibrium across Monte Carlo runs

Figure II.1: Monte Carlo outcomes I

Note: Figure shows the probability of a parcel being developed with distinctive design by iterations to equilibrium
across Monte Carlo runs derived using Alogrithm 3. It reveals that starting from random starting values, we
converge to a unique equilibrium in which the same parcel is either always or never developed with distinctive
design.
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Figure II.2: Monte Carlo outcome II

Note: Note: Figure shows the probability of a parcel being developed with distinctive design by iterations to
equilibrium across Monte Carlo runs derived using Alogrithm 3. It reveals that starting from random starting
values, we converge to a unique equilibrium in which the same parcel is either always or never developed with
distinctive design..

8



II.5 Greedy algorithms for a super developer

This section complements Section 4.4 in the main paper and Appendix C.4 by formalising

the greedy procedures used to simulate sequential design decisions by a super developer

who owns the entire neighbourhood. Instead of jointly optimising over all possible de-

sign configurations, the developer evaluates parcels one at a time. In each iteration, the

developer computes the incremental profitability of converting one additional ordinary par-

cel to a distinctive design, conditional on the information-dependent general-equilibrium

environment relevant under the scenario considered.

We consider three scenarios, which differ in their information sets and the degree of

forward-looking behaviour. In the fully-myopic case, as described in Algorithm 4, the

developer evaluates parcels holding rents, heights, and spillovers fixed at pre-conversion

levels, thereby ignoring both monopoly power and general-equilibrium feedback. In the

fully-strategic case, described in Algorithm 5, the developer anticipates how a conversion

alters the spillover field, evaluates profitability using projected spillovers, and then re-

solves the full equilibrium with endogenised spillovers after each committed conversion. In

the strategic-without-spillovers case, described in Algorithm 6, the developer internalises

equilibrium adjustments in rents, heights, and submarket utilities, while keeping spillovers

fixed at their historical values during the assessment stage.

In all three scenarios, the greedy step selects the parcel that delivers the largest

marginal increase in aggregate developer profit:

k˚ “ arg max
kPJ :d̃k“0

tΠpconvert kq ´ Πpstatus quoqu ,

and conversion occurs only when the gain is strictly positive. The system subsequently

updates to the new equilibrium pdi, Q
d
i , h

d
i , H

d
i , µ

d, Ṽ d, πd
i , N

d
i ,Πq, which becomes the state

for the next iteration. The algorithm terminates when no ordinary parcel yields a strictly

positive incremental profit. Algorithms 4–6 summarise the procedures for the three sce-

narios.
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Algorithm 4: Greedy algorithm: fully-myopic developer (Scenario 1)

1 begin

2 Initialise all parcels as ordinary: set Gi “ ordinary for all i

3 Solve baseline equilibrium to obtain pQd
i , h

d
i , µ

d, Ṽ d, Di,Π
baseq

4 while there exists an ordinary parcel with positive incremental profit do

5 for each parcel k with d̃k “ 0 do

6 temporarily set Gk “ distinctive

7 hold pDi, Ṽ
d, Qi, hi, πiqi‰k fixed at historical values

8 compute optimal hk, Qk, and πk under the historical environment

9 compute aggregate trial profit Πpkq

10 identify k˚ “ argmaxktΠpkq ´ Πbaseu

11 if Πpk˚q ď Πbase then

12 stop algorithm

13 commit conversion: set Gk˚ “ distinctive and implement hk˚

14 update spillovers and re-solve the full equilibrium for pQd
i , h

d
i , µ

d, Ṽ d, Diq

15 update Πbase

Result: Equilibrium vector pd̃i, Q
d
i , h

d
i , µ

d, Ṽ d, Di,Πq

Algorithm 5: Greedy algorithm: fully-strategic developer (Scenario 2)

1 begin

2 Initialise all parcels as ordinary: set Gi “ ordinary for all i

3 Solve baseline equilibrium to obtain pQd
i , h

d
i , µ

d, Ṽ d, Di,Π
baseq

4 while there exists an ordinary parcel with positive incremental profit do

5 for each parcel k with d̃k “ 0 do

6 temporarily set Gk “ distinctive

7 project post-conversion spillovers Dproj
i in new equilibrium

8 solve the full equilibrium pQd
i , h

d
i , µ

d, Ṽ dq under Dproj
i

9 compute trial aggregate profit Πpkq

10 identify k˚ “ argmaxktΠpkq ´ Πbaseu

11 if Πpk˚q ď Πbase then

12 stop algorithm

13 commit conversion: set Gk˚ “ distinctive

14 update spillover and re-solve the full equilibrium for pQd
i , h

d
i , µ

d, Ṽ d, Diq

15 update Πbase

Result: Equilibrium vector pd̃i, Q
d
i , h

d
i , µ

d, Ṽ d, Di,Πq

Algorithm 6: Greedy algorithm: strategic-without-spillovers (Scenario 3)

1 begin

2 Initialise all parcels as ordinary: set Gi “ ordinary for all i

3 Solve baseline equilibrium to obtain pQd
i , h

d
i , µ

d, Ṽ d, Di,Π
baseq

4 while there exists an ordinary parcel with positive incremental profit do

5 for each parcel k with d̃k “ 0 do

6 temporarily set Gk “ distinctive

7 solve the full equilibrium pQd
i , h

d
i , µ

d, Ṽ dq under historical spillovers Di

8 compute trial aggregate profit Πpkq

9 identify k˚ “ argmaxktΠpkq ´ Πbaseu

10 if Πpk˚q ď Πbase then

11 stop algorithm

12 commit conversion: set Gk˚ “ distinctive

13 update spillover and re-solve the full equilibrium for pQd
i , h

d
i , µ

d, Ṽ d, Diq

14 update Πbase

Result: Equilibrium vector pd̃i, Q
d
i , h

d
i , µ

d, Ṽ d, Di,Πq
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