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PRELIMINARY AND INCOMPLETE DRAFT: DO NOT CITE 

Abstract: Assuming that owners are fully compensated for all associated costs and benefits through the prices 

they pay for properties, we investigate the effects conservation areas have on value in England in a spatial 

hedonic analysis of property prices. Controlling for a particularly rich set of property and location attributes as 

well as unobserved spatiotemporal heterogeneity, our conditional estimates indicate a premium of about 

8.5% for otherwise comparable properties located inside a conservation area. We also detect a heritage ex-

ternality effect, which accounts for up to 4% of the value of properties located just outside conservation areas 

and becomes statistically indistinguishable from zero after about 500m. Within conservation areas, moving 

into the centre where heritage density is highest increases the premium by up to 100% compared to a loca-

tion at the edge the conservation area boundary. The results from a spatiotemporal analysis indicate that the 

premium attached to a location inside as well as near to a conservation areas has significantly increased over 

time, but that the formal act of designation does not exhibit a statistically significant impact on property 

prices inside a conservation area. Joint with a moderate, but significant decline in relative prices just outside 

the boundaries, the pattern of results does not support the presence of a supply driven increase in prices. 

Keywords: Heritage, Hedonic Modeling, Difference-in-Difference, England, Value 

Version: February 2012 
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1 Introduction 

One of the key motivations for a variety of spatial planning policies is to solve coordination 

problems inherent to free markets and to increase social welfare. Where ever non-traded posi-

tive or negative technological externalities exist, prices no longer prove efficient signals to 
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market actors so that the allocation of scarce resources can theoretically be improved via tar-

geted policies. In reality, many spatial policies such as zoning regulations, urban growth boun-

daries, or town-center first policies are highly controversial. They come at the cost of restrict-

ing the opportunities to transfer land into its most productive use and at the risk of reducing 

the overall supply of space below what is socially desirable, which can create affordability 

problems.  

Among these policies historic preservation that aims at the protection of historic buildings with 

a particular aesthetic, cultural or historic value, occupy a leading position in terms of the rigidi-

ty of the related regulations as well as the complexity of related social and private costs and 

benefits. The arguably convincing case for a severe restriction of property rights of the owners 

of historic buildings, which largely prohibit changes to the external - and sometimes internal - 

appearance of buildings, is that any loss of socially desirable buildings is irreversible. Still, the 

justification for a severe intervention into the market that potentially induces private costs to 

the owners of historic buildings through the restriction of property rights and social costs 

through the restriction of an overall supply of space, rests on the existence of an external that 

is not accounted for by the market. As with most spatial policies, assessing the cost and bene-

fits of these policies is difficult due to the non-pecuniary nature of the related externalities. 

This project aims at an empirical evaluation of the costs and benefits of preservation policies. 

Assuming that the overall cost and benefits to the owners of properties inside or near to con-

servation areas are reflected in the price of their properties, we investigate the effects conser-

vation areas have on value in England in a spatial hedonic analysis of property prices. England 

is a particularly interesting case for an analysis of the policy effects of preservation policies. 

The 9800 designated conservation areas and more than 350 thousand listed buildings reflect 

the large endowment with built heritage and the popularity of the policy in the country. At the 

same time, increasing affordability problems put a big question mark on policies that potential-

ly increase property prices not only through a demand side and the willingness of people to 

pay for the associated benefits, but also through the supply side, i.e. an increase in construc-

tion cost and the equivalent of a regulatory tax. 

We contribute to a literature investigating the costs and benefits of spatially targeted policies 

that aim at improving neighborhood quality (e.g. Cheshire & Hilber, 2008; Cheshire, Hilber, & 

Kaplanis, 2011; Hilber & Vermeulen, 2010; Rossi-Hansberg, Sarte, & Owens, 2010) as well as 

research that has looked into the value amenities add to neighborhoods and cities more gen-



AHLFELDT/MÖLLER/WAIGHTS/WENDLAND: On prisoner's dilemmas and gilded cages 3 

erally (e.g. Brueckner, Thisse, & Zenou, 1999; Cheshire & Sheppard, 1995; Glaeser, Kolko, & 

Saiz, 2001). There is also a growing body of literature that has investigated property price ef-

fects of designation policies, mostly focused on the U.S. (e.g. Coulson & Lahr, 2005; Noonan & 

Krupka, 2011). We make a number of important contributions to these research areas. 

First, we conduct one of the few micro-level property price analyses that cover an entire coun-

try. Despite this broad coverage the extensive use of GIS technologies enables us to control for 

an unusually rich set of controls for local infrastructures, environmental features, neighbor-

hood characteristics and amenities and better separate the effects associated with a location 

inside or near to a conservation area from correlated location effects. Our study area and pe-

riod cover more than 1 Mio residential property transactions and as many as 9800 conserva-

tion areas for which we estimate an average effect on the treated and explore treatment hete-

rogeneity along a range of conservation area characteristics. More than 800 out of these con-

servation areas are new designations that can be investigated using a quasi experimental re-

search design. Besides these features, out study area is special in that is placed in a European 

institutional context where relatively few evidence is available (Ahlfeldt & Maennig, 2010; 

Koster, Van Ommeren, & Rietveld, 2012; Lazrak, Nijkamp, Rievald, & Rouwendal, 2011) while 

most research has focused on the US. It is the first analysis of this kind that focuses on Eng-

land. 

Second, we pay special attention to the identification of heritage externalities, which are one 

of main motivations for the preservation of historic buildings and areas according to the stan-

dards welfare economics argument. We investigate the effects of increases in historic density 

both inside and outside conservation areas and also account for potential complementary 

effects due to the presence of multiple nearby conservation areas.  

Third, our identification strategy makes use of spatiotemporal variation to separate the effects 

of the pure policy treatment that comes with the designation of a conservation area and the 

heritage character that has led to designation and is naturally correlated. To strengthen the 

counterfactual, we select various control groups based on spatial and propensity score match-

ing of treated and non-treated properties. We use the spatiotemporal identification strategy 

to not only identify the treatment effect of a designation on properties inside a conservation 

area but also the spillover of the designation to nearby areas, which we consider close substi-

tutes. We argue that the observable combination of both treatment effects (inside and nearby 
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conservation area) allows for tentative conclusions on whether the capitalization is driven by 

the demand or supply side.  

The structure of the paper is as follows. The next section introduces into the various dimen-

sions of heritage effects, the institutional setting and previous related research. Section three 

presents our empirical strategy, including the unique data set. A presentation and discussion 

of our empirical results is in section 4. Previewing our findings, the last section concludes that 

the positive effects of locating inside a conservation area outweigh the cost, heritage externali-

ties exhibit a significant impact on the value of location, and that these effects are unlikely to 

be driven by the constraining effects of the preservation policy and largely attributable to the 

specific character of these areas.  

2 Background 

2.1 Heritage Effects 

The identity of cities and regions is often deeply entangled with the identity of their past. This 

past is mirrored in its idiosyncratic stock of built heritage, which consists of a wide range of 

structures of recognized architecture including buildings, bridges, monuments, churches, pa-

laces among others. Various old inner city neighborhoods, consisting of entire ensembles of 

historic buildings, provide a special ambience that is valued by its residents as an urban ameni-

ty, which increases local residential demand. The role of amenities for the attractiveness and 

the development of inner cities has been recognized and studied for several years now. It has 

been shown that urban amenities play a crucial role in creating a perceived benefit that drives 

up utility and that partially offsets higher cost of living in cities or metropolitan areas 

(e.g.Fusco & Nijkamp, 2009; Throsby, 2001). 

In some cases, the existence of large ensembles of historical heritage can even serve for defin-

ing the identity of a city as a whole – or at least large parts of it – as can be observed in e.g. 

Istanbul, Rome, Jerusalem or Cairo. Following the argumentation of Rizzo and Throsby (2006), 

built heritage contains a value that is twofold and may be seen as a composite of the pure 

economic value of a building – which, in principle, could be realized on the market – and an 

additional specific cultural value. These two are not necessarily highly (positively) correlated. 

A“ remote religious building of little market value but with strong cultural or historical associa-

tions” easily serves as an example. If a city hosts a large endowment of built heritage, it thus 
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contains a large stock of cultural capital that has to be separated from the pure economic asset 

value. This cultural capital may give rise to a flow of different goods and services over time, 

which also may have cultural value of their own. The role of the cultural capital of cities and 

the inherent importance of this asset has been recently underlined by many authors (e.g. 

Brueckner, et al., 1999; Glaeser, et al., 2001).  

Since the benefits of cultural heritage are recognized as non-excludable and non-rival public 

goods, the positive effects of ensembles of and single buildings necessary necessarily reflects 

in the local demand structure. Here, one has to differentiate between three sources of “de-

rived demand”(Rizzo & Throsby, 2006). First, the pure existence of given items may be valued 

by residents and other individuals, even though, they may not consume the services directly 

(e.g. even if they do not live in a designated historic building). Second, people may articulate 

the desire to keep open the possibility for future consumption of a certain item, which is 

known as option demand. Third, individuals or governments may want to preserve the object 

for future generations, which would refer to its bequest value. In contrast to the active-use 

value (realized by the people, directly living in or close to those buildings or areas), these val-

ues may be described as passive-use values. But the simple fact that even the process of pas-

sive-usage creates perceived non-market benefits underlines the public goods character of 

cultural resources and makes a case for their protection. Consequently, advocates argue for 

the preservation of cultural heritage that provide substantial value to society (Navrud & Ready, 

2002). At the cost of private and public spending, single buildings and entire areas are there-

fore designated as built heritage and conservation areas (Benhamou, 2004). 

While the general public good character provides a valuable service to society due to more 

attractive appearances of inner city neighborhoods and an identity-creating ambience, owners 

of designated buildings face constraints on altering the original appearance or fabric and po-

tentially higher maintenance cost for the upkeep of their property. In response, government 

action is taken in form of direct and indirect interventions using instruments with monetary 

and non-monetary content.  In the UK, instruments such as Conditional Exemption, Private 

Treaty Sales or Acceptance-in-Lieu serve as direct tax reliefs, while other arrangements include 

maintenance funds. These have been established to endow property benefitting from capital 

tax concessions in return for granting public access and for preservation (Creigh-Tyte, 1998). 

This shows that the extent of either positive or negative policy effects for owners critically 
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depends on local legislation and that this research question is difficult to generalize when as-

sessed on an international scale. 

Combining both aspects of the general awareness of the importance of built heritage for the 

community and the urban economy as a whole on one hand and the increasing burden faced 

by the owners on the other, the question arises how the corresponding effects can be plausi-

bly approximated. When weighing possible costs of preservation and designation against poss-

ible benefits, the challenge is to implement a methodology that is above all capable of clearly 

identifying the pure benefits. In the urban economics and cultural economics literature, an 

assessment based on (changes in) property prices has become increasingly popular to evaluate 

preservation policies. Two different effects need to be distinguished. First, the direct or inter-

nal effect is the relative premium or discount at which properties sell due to their designation 

status. Since heritage legislation not only aims at the mere conservation of the fabric of histor-

ic buildings because of its aesthetic or historic value but also intends to compensate owners 

for considerable restrictions on their property rights as well as additional economic costs, this, 

indeed, is a crucial research question. The internal effect is a net effect of the economic costs 

an owner has to bear and possible positive price changes triggered by the designation as well 

as the heritage related aesthetic and cultural value of the property. Second, since the original 

motivation for designation is to maintain or to increase the external value to society, i.e. the 

utility provided to users other than just the owners, one has to consider the indirect or exter-

nal effect. Areas of interest tend to host clusters of historical buildings as well as other, non-

designated, buildings in their direct vicinity. Due to attractive appearance and ambience, (posi-

tive) price-spillovers amongst nearby buildings potentially lead to an increase in property value 

of both designated and non-designated buildings in such ensembles, which can typically be 

found in conservation areas.. Consequently, the pure internal value can be confounded with 

effects related the external value of nearby buildings if both effects are not separated appro-

priately. It is, therefore, important to correctly identify the effect of external value of heritage 

buildings, i.e. the spillover effect on other designated and non-designated buildings, to fully 

understand the social value as a whole. We refer to this social value as the ‘heritage effect’ as 

opposed to the ‘policy effect‘, which is the price effect related to the different legal treatment 

of a designated property. Few studies have also considered the external effect in determining 

the internal price effect of heritage stat is. Ahlfeldt & Maennig (2010) have estimated external 

effects and separated them from internal effects using spatial econometrics approach. Building 

on their findings Ahlfeldt (2010) shows that the external effect embedded in property values in 
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Berlin, Germany amounts to as much as €1.4 billion; a magnitude that clearly justified further 

attention in research. 

In England, the designation of conservation areas started in 1967 under the provisions 69 and 

70 of the Planning Act 1990 (Listed Buildings and Conservation Areas). There are currently 

around 9800 sites, up from around 9300 just two years ago, in 2009. Local rather than national 

authorities are responsible for designating these areas. The protection a site receives when it 

is designated a conservation area is determined at the national level to reflect the wider inter-

ests of society.. Conservation areas vary in character and size. Many have strong historical 

links, for example an architectural style associated with a certain period. Some designations 

are made on the basis of sustaining the local character of an area, and are more strongly asso-

ciated with a certain industry. Given the existence of benefits to society, a pending threat lies 

in the fact that historic heritage may be replaced even though a strong (although not directly 

measurable) demand exists. This one of the main argument in favor of preservation policies 

that seeks to protect areas identified as particularly valuable to society. One way to evaluate 

these policies, is to analyze the effect of designating a conservation area has on how people 

value those areas. The recent surge in local community interest in the designation of conserva-

tion areas highlights the need to understand this relationship.  

It is a challenging task to assess the value of an intangible good such as built heritage, especial-

ly external heritage effects since they are not traded at market prices. Classical approaches of 

urban economics offer a feasible solution. If individuals value the heritage and consider it a 

local amenity, they will compete for locations close to a designated site and bid up property 

prices. Consequently, this will drive up prices in direct proximity to restore the market equili-

brium. The resulting price differential to otherwise comparable properties is known as the 

compensating differential. Reversing the argument we are able to estimate any perceived val-

ue of locating close to an urban amenity such as a heritage area from observable spatial pat-

tern of property prices. Our proposed approach to analyzing the value of English heritage with-

in conservation areas directly builds precisely upon this idea of compensating differentials. 

2.2 Literature Review 

As laid out in the introduction, various positive effects of designated buildings and areas re-

garding appearance and ambience of neighborhoods provide numerous different values to 

society. This research concentrates on the effects of the designation of conservation areas has 

on the local areas inside and surrounding conservation areas. Typically, urban and real estate 
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economists have looked at property prices and how they change depending on their designa-

tion status. A more pleasant atmosphere in a neighborhood should increase sales prices. 

Another positive effect is associated with designation is a symbolic character or cachet, dis-

playing local commitment. Designated buildings enjoy a form of official certification of quality 

by government authorities as well as different forms of marketing or other measures to pro-

mote tourism, special public services, and possibly subsidized capital or maintenance ex-

penses.1 These benefits provide reduced investment risks for potential buyers and might raise 

the value of designated buildings. However, the potential benefits come at the cost of devel-

opment restrictions that may prevent a property from being converted to its optimal use.  In 

the US, the responsibilities for upkeep and maintenance have been found to have a price-

depreciating effect, particularly in cases of neighborhood designation (Coulson & Leichenko, 

2004; Leichenko, Coulson, & Listokin, 2001). Therefore, while external effects, the influence on 

surrounding properties, are generally expected to be positive, the expectations regarding price 

impacts of heritage listings are ambiguous. The existent literature regarding this point does not 

draw a clear picture. An interesting review of published studies (Leichenko, et al., 2001) re-

veals how the results depend on used samples and, moreover, applied methods. Eventually, 

the net-effect of designation on property prices is an empirical issue that needs to be investi-

gated in the proper institutional settings where designation policies operate. 

In general two popular categories of methods have been proposed to value intangible goods 

that are not traded on the market.2 The first approach is to ask a representative sample of 

individuals about their potential willingness-to-pay (WTP) for certain public goods, such as 

built heritage (stated preferences).3 These studies are referred to as contingent valuation stu-

dies (CVS). They are particularly useful, when the extent of option demand and maintaining 

heritage for future generations is to be approximated, since these values cannot be directly 

measured through market entry. However, this method typically carries a number of persistent 

problems related to the hypothetical nature of questions and strategic incentives to over- or 

underestimate the true perceived benefit related to the phenomenon in question, e.g. the 

                                                           

1
 On the designation process Noonan and Krupka (2010) 

2
More recently subjective wellbeing studies have sought to evaluate the goods via their impact on hap-

piness measures, which are then translated into a monetary equivalent. 

3
 Excellent surveys of the existing literature on stated preferences can be found in (Snowball, 2008) and 

(Noonan, 2003). 
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designation of the own property.4The second category comprises different variations of he-

donic price studies. These have a long history in economics research and are based on the idea 

that from the revealed market behavior reflected in observable prices and quantities, implicit 

prices can be derived for attributes of  composite goods can be derived even the attribute is 

not directly traded on the market(revealed preferences). This method has become sharply 

gained in popularity following the seminal article byRosen (1974). The method can be applied 

to different attributes of dwellings, such as the number of rooms, the quality of the bathroom, 

the existence of an elevator or a fireplace etc. Within this bundle of attributes, implicit prices 

for any component can be measured and the marginal WTP of consumers computed 

(Baranzini, Ramirex, Schaerer, & Thalmann, 2008). There exists a rich body of literature regard-

ing hedonic valuation, which can be found summarized in some of the extensive reviews (e.g. 

Ekeland, Heckman, & Nesheim, 2002; Palmquist & Smith, 2002; Sheppard, 1999; Taylor, 2003). 

In this study, we focus on the (net)WTP for a location of a property inside or near a conserva-

tion area.  

Amongst the first works using a hedonic price function to value to effect historic designation is 

Ford (1989). By exploring house prices of Baltimore, he finds that buyers pay premiums for 

houses within historic districts after their designation. In the meantime, several follow up stu-

dies have created a relatively rich body of evidence for the US. As noted above, these studies 

tend to produce rather mixed results. While Schaeffer and Millerick (1991) conduct a similar 

exercise, they find that the outcome depends on whether the designation has been realized by 

local or by national authorities. Designation on national level was found to have a positive 

impact on sales prices, whereas local designation status led to rather decreasing prices. One 

plausible explanation might be that national designation tends to identify buildings of a wider 

importance and tends to apply more strict evaluation procedures. Since one of the articulated 

goals of local designation includes fostering the local development through increased tourism 

and marketing, small cities and communities might have incentives to designate buildings of 

based on less rigid criteria. In line with this notion, Asabere et al. (1994)finds a negative impact 

of local designation, decreasing apartment prices by as much as 24 percent compared with 

non-designated buildings. Other studies, which suggest positive price effects on designated 

buildings using hedonic valuation methods include e.g. Asabere and Huffman (1994), Deodhar 

                                                           

4
 More on CV methods and arising methodological issues in Noonan (2003), Rizzo and Throsby (2006), 

and Towse (2010). 
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(2004), Noonan (2007), and Ruijgrok (2006). Narwood et al. (2008), find that the sales prices 

increase stronger then the mere capitalization of tax savings would suggest. This fact indicates 

an additional value generated by built heritage. The reliability of estimates of a heritage poli-

cy’s net effect is critically affected by the fact that heritage designation is not completely ex-

ogenous. Buildings characterized by outstanding architecture, prominent architects, notable 

former inhabitants or otherwise special historic importance are more likely to be designated. 

Noonan and Krupka (2011) suggest that designation might on market prices, which makes es-

tablishing the counterfactual (i.e. what would have happened without the policy) a particularly 

challenging task. While the price effects of unobserved building characteristics are certainly an 

interesting topic on their own, they complicate the assessment of the pure policy effect. 

Therefore, recent studies have taken special care to disentangle policy effects from those of 

observed building characteristics. In the state-of-the-art works on the price effects of heritage 

designation, unobserved and time-invariant characteristics are eliminated by either comparing 

appreciation rates in appraised values (Coulson & Lahr, 2005)or using a repeated sales frame-

work (Noonan, 2007). 

While all the above mentioned studies apply hedonic valuation methods, they almost exclu-

sively focus on internal price effects, i.e. is the marginal impact of the policy effect and the 

cultural and cachet value on the property itself. The literature on external effects, the price 

spillovers to other properties in proximity, is still at a relatively early stage.  Measurable posi-

tive externalities caused by the designated properties would provide an economic argument in 

support of the heritage preservation and justify the associated cost that have to be covered by 

either individual owners, or via compensations, by society as a whole. While the question of 

owners’ compensation for heritage constraints and obligations depends on local legislation, 

the magnitude and the spatial extent of external effects attributable to the external appear-

ance and historic value of designated properties should be more generalizable across different 

countries and governments. We would therefore expect external effects to be less sensitive to 

local legislation and empirical estimates to yield more uniform results. So far, Coulson and 

Leichenko (2001) find positive and significant spillover effects of designated buildings by using 

the percentage of designated buildings within a census tract. Each additional designation in-

creases the price of the remaining houses within the same census tract by 0.14 percent. Noo-

nan (2007) also finds that the extent or strength of price spillovers increases as more building 

are designated within a neighborhood. Ahlfeldt and Meannig (2010), who explicitly model the 

mutual dependence between designate and non-designated buildings, do not find a significant 
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positive price effect on listed buildings but do show evidence for positive price spillovers to 

other buildings of up to 600 m. In the same vein, Lazrak et al. (2011) find strong internal effects 

of 26.9 percent while the external effect reveals a 0.28 percent increase for every additional 

listed building within a 50 m radius. Closely related to the external effect of heritage buildings, 

Ahlfeldt & Mastro (2011) investigate the external effects of more than 20 residential buildings 

designed by world famous architect Frank Lloyd Wright. They find a premium associated with 

proximity to these buildings of up to 5% of the value of near buildings. 

One notable aspect of the conducted body of research so far lies in the fact that most of the 

abovementioned work concentrates on study areas within the USA, accompanied by a small 

number of studies covering Canada (Shipley, 2000)and Australia (Deodhar, 2004; Penfold, 

1994). In the USA, one of the reasons for an increasing number of research on this topic might 

be an environment in which the impact of preservation policies are hotly debated as a means 

for fostering the economic development of cities and the revitalization of deprived old inner 

city districts.  

For Europe, some evidence is provided about the UK (Benhamou, 2004; Creigh-Tyte, 1998, 

2000). Areas in the Netherlands have received some attention by Lazrak et al. (2011), Ruijgrok 

(2006) and Koster et al (2012), and the City of Berlin, Germany has been covered by Ahlfeldt 

and Maennig (2010). Besides these few exceptions there is little evidence available for herit-

age effects in Europe. This is somewhat surprising, in light of the long history of European me-

tropolises and their large stocks of historic building structures. 

3 Empirical Strategy 

3.1 Key Questions and Methods 

Since 1960s, over 9800 conservation areas have been designated in England. These areas are 

designated on the grounds of an external value to society that requires protection. For this 

purpose, property rights of owners of buildings located in conservation are severely restricted. 

Changes that can be made to the external appearance of buildings are limited and the choice 

of materials restricted, which increases the cost of altering and maintaining buildings. The pol-

icy is delicate and controversial since it potentially imposes cost on individuals in the interest 

of the wider society. The policy, however, can be justified on the grounds of a (technological) 

heritage externality, which is not traded on the market due to its pubic good characteristics. 
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Preservation policies may prevent heritage buildings from being removed in a scenario where 

the social, but not the private benefits exceed the private costs of maintenance. Also, so it is 

often argued, the social optimum achieved through the government intervention may eventu-

ally benefit the owners of buildings in conservation areas due the overall increase in the qual-

ity of the (built) environment and the removal of uncertainty regarding future changes in the 

character of the location. Moreover, it is often argued that a location within a conservation 

area comes at the additional benefit of creating a unique sense of place based identity, en-

couraging community cohesion and promoting regeneration. Measuring the net effect of the 

designation to the owners of buildings in conservation areas is important since a net-cost 

would indicate a distributional conflict among the broader society, including future genera-

tions who enjoy the benefits associated with the preservation of these areas and the local 

residents who are bearing the cost. 

This research project investigates the costs and benefits that are associated with a location of 

a property inside or near a conservation area in England. In line with the literature described 

above, we distinguish between a) a heritage effect, which is related to the specific character of 

buildings in conservation areas and b) a policy effect that stems from the legislation imposed 

to protect the character of conservation areas. The heritage effect is assumed to capitalize into 

property prices through a valuation of the characteristics that are specific to buildings in con-

servation areas. Capitalization of heritage effects can be internal, i.e. affect the value of a 

property sharing the respective attributes, or external, i.e. affect the value of nearby proper-

ties, including those outside conservation areas.  

As with all intangible goods that are not directly traded on the marked, valuing (built) heritage 

is challenging. In line with the literature discussed above, we analyse the effect a conservation 

area has on the value of a property in a hedonic property analysis. The motivation for the 

analysis rests on the idea of compensating differentials that has long been established in urban 

economics. Put simply, any benefit associated with an intangible good like (built) heritage as 

well as the the pecuniary cost of a preservation policy must be compensated to maintain a 

spatial equilibrium. With mobile residents, competition ensures that prices adjust to exactly 

offset all cost and benefits associated with the location in conservation areas so that potential 

buyers are indifferent among otherwise comparable properties. Reversing the argument, the 

implicit price of a location in a conservation area can be recovered from a hedonic property 

analysis, i.e. a regression of observable transaction prices in the various internal and location 
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characteristics of the composite good housing. Rosen (1974) in his seminal paper has provided 

the micro foundations for this increasingly popular approach in applied urban economics. 

From a policy perspective this method is desirable as it is based on clear theoretical founda-

tions and on observable market behavior rather than on stated preference surveys. 

Empirically, the challenge in identifying the effect of heritage conservation areas lies in sepa-

rating the heritage effect from potentially correlated internal property and external location 

characteristics, which are partially observable and unobservable. With the use of geographic 

information systems, it has become manageable to create spatial variables that capture the 

location endowment with various location characteristics even at the nationwide scale, which 

helps separating the overall conservation area effect from potentially correlated location ef-

fects. It is more challenging to separate the pure policy effect the designation effect has on the 

value of the properties through the restriction of the owner’s property rights from the effect of 

the features that typically motivated the designation of the area. Recent statistical approaches 

can help separating these effects by making explicit use of the timing of designations. In a 

quasi-experimental difference-in-difference analysis, the changes of property prices inside a 

newly designated conservation area can be compared to similar locations that did not change 

in terms of the designation status, which provides a strong counterfactual the establish the 

pure policy effect of the designation.  

Table 1 summarized the research questions we investigate with the methods discussed.  
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Tab. 1  Research Questions 

1) Do houses inside conservation areas sell for more or less than houses outside conservation 

areas? 

 
This research question focuses on the overall net-benefit to the owners of properties in 

conservation areas, which is a composite of internal and external heritage effects as well as 

positive and negative policy effects. The effect conservation areas exhibit on housing values 

is distinguished by the following characteristics: the size, condition, land use, location and 

vulnerability of a conservation area, the number of listed buildings inside a conservation 

area, the time of designation of ac conservation area and a conservation area being at risk 

or having an article 4 or world heritage status, among others. 

2) Does a location in the in the centre of the conservation area affect the value of a house 

relative to being at the edge, or just outside. 

 
It is hypothesized that external heritage effect created by the entire ensemble of protected 

heritage increases as one moves towards the centre of a conservation area and the historic 

“density” increases. It is also hypothesized that an external heritage effect exists at loca-

tions, which are just outside a conservation area but offer good access to these sites, and 

that the effect decreases as one moves away of the conservation areas. 

3) Whether houses that are in conservation areas or nearby conservation areas have greater 

appreciation (or lower depreciation) in price relative to houses further away of conservation 

areas 

 
Even though the designation status of a conservation area remains unchanged, the value 

that is associated with a location inside or nearby a conservation area may change over time 

if the willingness to pay for the historic character of conservation area increases (or de-

creases). 

4) Whether house prices are affected by an area’s status changing from being undesignated to 

being a conservation area. 

 
From the change in housing values inside conservation areas following designation relative 

to otherwise comparable houses the causal effect of designation, i.e. the pure policy effect, 

can be inferred.  

Questions 1) and 2) can be addressed by comparing prices of properties that sell at different 

locations with different designation statuses, but are otherwise comparable. To investigate 1) 

we present a broad range of descriptive statistics and make use of hedonic regressions that 

help adjusting for the timing transactions as well as the characteristics of the properties sold, 

including their location, which are not related to their designation status. Since the separation 

of heritage and other location effects is essential for question 2), this question needs to be 

investigated by means of hedonic regressions. Questions 3) and 4) are investigated by compar-

ing transaction prices realized at different locations and points in time. We make use of panel 

econometrics methods that help controlling for unobserved time-invariant characteristics so 

that the heritage value can more precisely be separated from potentially correlated location 

characteristics. In the remainder of this section we present the methods used in more detail.  

Average conservation area effects (1a) 

Our baseline empirical speciation to address research question 1 takes the following form: 
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log����� = � + ∑ ������� + ∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���     (1) 

where Pit is the price per square meter of floor space of a property i that sells at time t, Sj, Lk, Nl 

are structural property, location and neighbourhood characteristics, Rr and Tt are full sets of 

indicator variables capturing location and time effects, εit is a random error term and all other 

Greek letters stand for parameters to be estimated. Individually, the two sets of fixed effects 

control for otherwise not observed labour market characteristics and broader regional differ-

ences as well as macro-economic shocks that are common to the country. Through the full set 

of interaction effects, we control observed heterogeneity specific to spatiotemporal grid cells. 

A detailed description of our control variables is in the data section. Hhti are indicator variables 

denoting whether a property i sold within the boundaries of a conservation area. We distin-

guish three statuses: a) inside the boundaries of a conservation area at a time t when the area 

enjoys designation status (€€€give percentage or number), b) inside the boundaries before the 

conservation area was designated (€€€give percentage or number), c) being inside a conserva-

tion are whose designation data is unknown (€€€ give percentage or number).  

The conditional average time-invariant premium attached to a location of a property within a 

conservation area with one of these statuses will be reflected by the coefficients βh. For desig-

nated areas, the respective coefficient indicates a composite of the internal and external heri-

tage effects inside a conservation area and the respective policy effect. For locations inside 

conservation areas prior to designation, it presumably reflects the heritage effect, net of the 

policy effect . From both parameters, a premium in percentage terms can be inferred applying 

the standard transformation for the interpretation of dummy variables in semi-log models 

(Halvorsen & Palmquist, 1980).  

We run a number of variations of equation (1) in the following sequence. We start with a re-

duced specification only featuring the indicator variables Hh and the time (year) effects (1). We 

then subsequently add our sets of control variables Sj (2), Lk (3), Nl (4), and a full set of travel to 

work area (TTWA) fixed effects (5). In the next step, we replace the €€ TTWA and 16 year fixed 

effects with a full set of €€€€ TTWA x year fixed effect, to not only control for unobserved 

time-invariant characteristics at the TTWA and macro-economic shocks that are common to 

the country as a whole, but to allow for heterogeneous trends at the TTWA level (6). Finally, 

we further strengthen our control for unobserved spatial heterogeneity by reducing the sam-

ple to transactions within 2km distance of the nearest conservation area and increase the set 

of location fixed effects to capture location characteristics that are common to properties that 
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share the same nearest conservation area. As before, all €€€€€ local effect are interacted with 

a full set of year effects, resulting in a total of €€€€€€ time-location effects controlling for un-

observed levels and trends at a very local level. Throughout all specifications we cluster stan-

dard errors on the fixed effects used in the analyses. We note that the somewhat arbitrary 

2km threshold in specification (7) is chosen to reflect what is typically assumed to be a maxi-

mum walking distance (Gibbons & Machin, 2005). It is supported by the results of the later 

stages of the analysis in the sense that it they indicate a significantly narrower scope of spatial 

externalities. Throughout all models we set a hand full of missing observations in a number of 

control variables to zero and introduce dummy variables that indicate the missing values for 

each of the affected control variables. 

Conservation area effects by type (1b) 

Equation (1) can be extended to account for interaction terms between the location in a con-

servation area and a particular characteristic C of the respective area q to separate the associ-

ated effects on value by observable features of the conservation areas. 

log����� = � + ∑ ������� + ∑ �����
	
� × ���   

+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (2) 

Note that we introduce the interactive terms based on the indicator variable that indicates a 

location inside a conservation area boundary and a transaction while the respective conserva-

tion area enjoyed designation status. Parameters βq then indicate how the conservation area 

effect changes with the characteristics of conservation areas discussed above. Precisely, pa-

rameters βq give effects relative to the base category, which is an urban residential conserva-

tion area of average age, size, number of listed buildings inside the conservation area as well 

as average condition and vulnerability scores and without any of the discrete features dis-

cussed in the data section (world heritage site, article 4, etc.). All continuous variables that are 

interacted with conservation area dummy are rescaled so that they have a zero mean. We also 

create dummy variables that control for missing values in the conservation area characteris-

tics.5 As with equation (1), we estimate equation (2) in seven alterations where we incremen-

                                                           

5
  In the same way we control for specific conservation area effects associated with a condition or vul-

nerability score of zero. 
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tally increase the set of control variables and the unobserved spatial heterogeneity allowed 

for. 

Heritage Externalities (2) 

To more flexibly account for the spatial pattern of heritage externalities we replace the con-

servation area dummy in equation (1) with refined spatial variables. We therefore define im-

pact areas inside and outside conservation areas in the form of mutually exclusive 50m buffers 

in either direction from the boundary. For the interior, we define nine 50m buffer rings up to a 

distance of 450m and one residual buffer covering all properties that are located inside a con-

servation area, and more than 450m away from the boundary. This relatively large innermost 

buffer is defined in response to a relatively small number of transactions in this area. For the 

exterior, we define 19 50m buffer rings up to a distance of 1950m to allow for one residual 

category within the 2km conservation area fixed effects described above. In our baseline equa-

tion, we define indicator variables that take the value of one if a property falls into a given 

internal (ID) or external (ED) distance interval, measured from the boundary of the nearest 

conservation area.  

log����� = � + � ������
�

+ � �����


+ � ������
��	
�

 

+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (3) 

In an alternative specification, we replace each of the outer dummy variables with a count 

measure for the number of distance interval buffers surrounding different conservation areas 

a transaction falls in. With this specification we account for the potentially complementary 

effect of having more than one conservation area nearby. For both alternative specifications 

the coefficients and 95% confidence intervals are plotted against distance and jointly form the 

non-linear heritage externality function. From the coefficients estimated, we will also infer an 

exponential heritage externality function, which approximates how the external effect declines 

in distance. With this estimated function, a potentiality surface (LBP) can be constructed that 

controls for the external effect of about 375 thousand listed buildings g so that their effect can 

be separated from the broader conservation area effect.  


��� = ∑ �� × �������
�    (4) 

where w is a weight defined defined by English Heritage based on €€€€, dig is the distance (in 

m) between a property (the centroid of the postcode) and a listed building and �̂ ≥ 0 deter-
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mines the spatial decay in the heritage effect. The parameter is determined in an auxiliary non-

linear least squares regression of the conservation area buffer effects on the respective cen-

tres of the distance intervals CD, e.g. 25m for the 0-50m distance band:  �� = �����	� + �. 

The resulting listed building potential can then be introduced into specification (1) to estimate 

the conservation area effect conditional on the external effects of listed buildings. 

Time-varying conservation area effects (3) 

To assess how the effect of locating inside or near a conservation area on the value of a prop-

erty changes over our study period, we extend specification (1) to account for interaction ef-

fects of the heritage premium and time. Assuming a linear trend in relative appreciation rates, 

we introduce a variable denoting the year in which a property (TRENDt). 

log����� = � + ∑ ������ + ∑ �������� × ���� + ∑ ��������	
�   

+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (5)  

, where HAz denote our treatment areas of interest, for which an associated location premium 

is allowed to vary over time. We define two such treatment areas, a) all postcodes inside a 

conservation area, b) all postcodes within a 500m buffer ring. The coefficients βz on the inter-

active terms HAz x TREND then give the average yearly appreciation of properties located in 

these areas relative to the control areas defined as 500-2000m buffer around the conservation 

areas in the sample. Note that in this specification we focus general trend in locations inside 

and near to conservation areas irrespectively of changes in designation status. We control for 

the designation status via a dummy variable that denotes transactions taking place inside a 

conservation area at the time when it is not designated. 

As a variation to specification (5) we replace the yearly trend variable with a full set of time 

effects (T) so that the heritage premium is allowed to vary more flexibly over time. Since we 

exclude the interactive term for the first year, alll βtz give the treatment effect relative to the 

base year 1995. 

log����� = � + ∑ ������ + ∑ ∑ ���� ���� × ��� + ∑ ��������	
�������   

+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (6)   
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Difference-in-difference analysis of designation effects (4) 

In the last step of our analysis, we focus on the pure policy effect that is associated with the 

designation of a conservation area. Assuming that the heritage character of an areas does not 

change subsequent to designation and an appropriate control area that provides a plausible 

counterfactual, the designation effect can be inferred from a comparison of prices before and 

after designation as well as inside and outside the boundaries of conservation areas. This 

common method to evaluate the effect of local policies is typically referred to as difference-in-

difference (DD) analysis where in this case the first difference is taken over space (inside vs. 

outside a conservation area) and the second difference is taken over time (before and after 

designation).  

The DD specifications we use are derived from equations (5) and (6). Rather than on the gen-

eral price trend inside conservation areas, we focus on the price adjustment that occurs fol-

lowing the designation of an area. For our before and after comparison, we can make use of 

822 conservation areas that were designated later than 1995. Our specifications take into ac-

count that that these designations happened at different points in time. As before, we con-

sider price adjustments inside a conservation areas and spillovers into an area just outside of 

the newly designated areas.  

Therefore we interact the dummy variables denoting our treatment areas HAz with a dummy 

variable, which indicates whether, at the time of transaction of property i, the respective con-

servation area had already been designated (POSTit). Parameter βPOST gives the difference-in-

difference estimate reflecting the difference in the appreciation of property prices in the 

treatment group (new conservation area) relative to the control group and can be interpreted 

as the causal effect of designation on property prices in conservation areas. 

log����� = � + ∑ ������ + ∑ ������� ���� × ��	��� + �����  

+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (7) 

In an alternative specification, we allow for time varying designation effects by grouping trans-

actions into “bins” depending on the number of years that have passed since the conservation 

area they fall in or are near to had been designated. Negative values indicate years prior to 

designation. These bins are captured by a set of dummy variables PTi. 

log����� = � + ∑ ������ + ∑ ∑ ���� ���� × ���������� + �����  
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+∑ ��	�� + ∑ ��
�� + ∑ ����� + ∑ ∑ ����� × ����� + ���  ���    (8) 

With this more flexible specification we are able to capture lagged effects of designation as 

well as anticipation effects. Hu indicates controls for transactions in conservations where the 

designation of the nearest conservation area is unknown.  

As with all quasi-experimental analyses, the credibility of the counterfactual rests on the likeli-

hood that the treatment group, in the absence of the intervention, would have followed a 

trend that is similar to the control group, which is the identifying assumption. An appropriate 

definition of the control group is a critical element of the identification strategy. Besides using 

a the entire population of transactions inside the 2km conservation area buffer discussed 

above, we consider a number of smaller sets in which we try to reduce the potential heteroge-

neity between properties in the treatment and control group. In a first attempt, we reduce the 

sample to a 2km buffer surrounding conservation areas that changed designation status during 

the observation period and which form our treatment group: a spatial match. As an alterna-

tive, we consider a number of matching procedures that rest on the idea that properties inside 

conservation areas in general share similarities. Properties in conservation areas that did not 

change designation status therefore potentially qualify as a control group. To make the areas 

in the treatment and control group more similar, we select conservation areas based on simi-

larities with those in our treatment group. We use a spatial matching procedure, where we 

only consider CAs within a 2km distance of the treated CAs as well as a propensity score 

matching that makes use of the broad location information we have access to. A full list of 

variables is in the appendix. For the matching procedure we only make of variables that turn 

out to have significant impact in the auxiliary propensity score matching regressions. We use a 

kernel density as well as a nearest neighbour matching procedure a broader as well as a nar-

rower set of control areas and in each case use properties inside the matched conservation 

areas as well as also including a 500m buffer as our control areas.  

3.2   Data 

To rigorously analyze the effect conservation areas have on value with the methods described 

above, we have compiled a unique data set. This combines data on sales prices and property 

characteristics provided by the Nationwide Building Society, detailed information on location 

characteristics collected from various sources as well as a comprehensive digital map of con-

servation areas in England accompanied by a detailed survey, which both provided by English 

Heritage. Merging these data sets in a geographic information system (GIS) environment sets 
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the base for the comparison between sales prices of buildings inside and outside conservation 

areas. 

Housing transactions 

The transactions data relates to mortgages for properties granted by the Nationwide Building 

Society (NBS) between 1995 and 2010. The data for England comprise over a million observa-

tions and include the price paid for individual housing units along with detailed property cha-

racteristics. These characteristics include floor space (m²), the type of property (detached, 

semi-detached, flat, bungalow or terraced), the date of construction, the number of bedrooms 

and bathrooms, garage or parking facilities and the type of heating. There is also some buyer 

information including the type of mortgage (freehold or leasehold) and whether they are a 

first-time buyer. 

Importantly, the transaction data includes the full UK postcode of the property sold allowing it 

to be assigned grid-reference coordinates. With this information it is enabled within a Geo-

graphical Information Systems (GIS) environment to calculate distances to conservation area 

borders and to determine whether the property lies inside or outside of these borders. Fur-

thermore it is possible to calculate distances and other spatial measures (e.g. densities) for the 

amenities and environmental characteristics that will be used as control variables. 

Conservation areas  

The data on the English Heritage sites include the precise geographical definition of 8,167 con-

servation areas (CAs). In addition there is information on the date of designation, the type of 

CA (urban, suburban or rural), the land use (residential, mixed, commercial or industrial), Ar-

ticle 4 status6, World Heritage status, evidence of community support and risk status. This in-

formation comes from the Conservation Areas Survey and is provided by English Heritage. 

Neighborhood characteristics 

The main variables on neighborhood characteristics are median income and ethnic composi-

tion. The income data is a model-based estimate of median household income produced by 

                                                           

6
  The implementation of Article 4 Direction in conservation areas puts extra restrictions on develop-

ment of properties.  
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Experian for Super Output Areas of the lower level (LSOA). This is assigned to the transaction 

data based on postcode. The data on ethnicity is made available by the 2001 UK Census at the 

level of Output Area (OA). Shares of each of the 16 ethnic groups and a Herfindahl index7 were 

computed to capture the ethnic composition of neighborhoods. 

Environmental variables 

The environmental variables capture the amenity value of environmental designations, fea-

tures of the natural environment, different types of land cover and different types of land use.  

Geographical data (in the form of ESRI shapefiles) for UK National Parks, Areas of Outstanding 

Natural Beauty and National Nature Reservesare available from Natural England. National 

Parks and Areas of Outstanding Natural Beauty are protected areas of countryside designated 

because of their significant landscape value. National Nature Reserves are “established to pro-

tect sensitive features and to provide ‘outdoor laboratories’ for research” (National England 

website). Straight line distances to these designations were computed for the housing units as 

geographically located by their postcodes. Furthermore, density measures that take into ac-

count both the distance to and the size of the features were created8. 

The location of lakes, rivers and coastline are available from the GBOrdinance Survey. Distance 

to these features is also computed for the housing units from the transaction data. The UK 

Land Cover Map produced by the Centre for Ecology and Hydrology describes land coverage by 

26 categories as identified by satellite images. We follow Gibbons, Mourato and Resende 

(2010) who construct 9 broad land cover types from the 26 categories. Shares of each of these 

9 categories in 1km grid squares are calculated and the housing units take on the value of the 

grid square in which they reside. 

The generalized Land Use Database (GLUD) available from Communities and Local Government 

gives area shares of 9 different types of land use within Super Output Areas, lower level 

(LSOA). These 9 land use types are domestic buildings, non-domestic buildings, roads, paths, 

rail, domestic gardens, green space, water and other land use. These shares are assigned to 

the housing units based on the LSOA in which they are located. 

                                                           

7
  The Herfindahl index(�) is calculated according to the following relation:  � = ∑ ��

��

���  where��  is the 

share of ethnicity � in the LSOA, and N is the total number of ethnicities. 

8
 Further detail on the construction of this density measure is included in the data appendix. 
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Amenities 

The locational amenities variables capture the benefits a location offers in terms of accessibili-

ty, employment opportunities, schools quality and the proximity of cultural and entertainment 

establishments. 

Employment accessibility is captured both by the distance to Travel to Work Area (TTWA) cen-

troid and a measure of employment potentiality. TTWAs are defined such that75% large pro-

portions of employees who work in the area also live within that area. Thus they represent 

independent employment zones and the distance to the centre of these zones is a proxy for 

accessibility to employment locations. A more complex measure of accessibility is the em-

ployment potentiality index (Ahlfeldt, 2011).9 This is computed at the Super Output Area, low-

er level (LSOA) and represents an average of employment in neighboring LSOAs weighted by 

their distance. 

Key Stage 2 (ages 7-11) assessment score are available from the Department for Education at 

the Super Output Area, middle layer (MSOA). School quality is thus captured at the housing 

unit level by computing a distance weighted average of the KS2 scores of nearby MSOA centro-

ids.10  

Geographical data on the locations of motorways, roads, airports, rail stations, and rail tracks 

are available from the GB Ordinance Survey. Distances were computed from housing units to 

motorways, A-roads, B-roads and rail stations to capture accessibility. Buffers zones11were 

created around the motorways and roads along with distance calculations to rail track and 

airports in order to capture the disamenity noise effects of transport infrastructure. 

Further data on local amenities were taken from the Ordinance Survey (police stations, places 

of worship, hospitals, leisure/sports centres) and OpenStreetMap (cafés, restaurants/fast food 

outlets, museums, nightclubs, bars/pubs, theatres/cinemas, kindergartens and monuments 

(memorial, monument, castles, attraction, artwork). Kernel densities for these amenities were 

                                                           

9
 Further detail on the construction of the employment potentiality measure is included in the data 

appendix. 

10
 This is calculated as an Inverse Distance Weighting (IDW) with a threshold distance of 5km and a po-

wer of 2. 

11
 Further detail on the buffer sizes used is included in the data appendix. 
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computed for housing units using a kernel radius of 2km and a quadratic kernel function (Sil-

verman, 1986, p. 76, equation 4.5). The radius of 2km for is consistent with amenities having a 

significant effect on property prices only when they are within walking distance. 

4 Empirical Results 

4.1   Descriptive evidence and summary statistics 

In the following tables we will present descriptive statistics of sales prices grouped into differ-

ent categories. First, we will present comparisons of mean sales prices inside different conser-

vation areas with values outside all conservation areas in absolute prices (table 2). We repeat 

the comparison using per square meter prices (table 3). Next, we will differentiate the compar-

ison by housing types (table 4) and regions across the UK (table 5). The last part of the descrip-

tive statistics compares prices of specific types of conservation areas, such as residential, in-

dustrial etc. with all other types within remaining conservation areas to given an explicit as-

sessment of how the designation effect varies across the characteristics considered. To subs-

tantiate the comparison of mean prices across categories we compute the significance levels in 

each case. We also complement the presentation of the raw data in tables (2-6) with box-plots 

that graphically visualize the distribution of property prices in the categories considered. 

Table 2 offers both a first summary of the relevant figures on conservation areas as well as a 

direct, non-conditional comparison with the control group for the period between 1995 and 

2010. The control group comprises all available sales prices across the UK outside conservation 

areas.



Tab. 2   Comparison of mean sales values inside different conservation areas with values outside all conservation areas 

  
Transaction Price in £ 

  
Transaction Price in £ Diff. Diff. 

  
CA type Units Mean S.D. Min Max Control (outside) Units Mean S.D. Min Max £ % P-val S.e. 

All CAs 84,993 171,664 131,770 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 32,236 23.1 0.0000 350 

Industrial 238 166,614 101,608 24,000 565,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 27,186 19.5 0.0000 6,139 

Mixed 18,680 151,823 117,381 10,000 1,650,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 12,395 8.9 0.0000 703 

Residential 33,199 185,409 143,638 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 45,980 33.0 0.0000 539 

Commercial 2,099 130,951 92,901 19,000 975,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 -8,477 -6.1 0.0000 2,069 

Urban 36,942 160,011 129,884 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 20,583 14.8 0.0000 509 

Suburban 20,630 187,693 146,382 10,737 2,050,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 48,264 34.6 0.0000 675 

Rural 10,792 183,154 117,021 15,500 1,100,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 43,726 31.4 0.0000 919 

Large (>128,432m²) 68,809 171,404 133,366 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 31,976 22.9 0.0000 385 

Article 4 status 18,110 184,347 151,897 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 44,919 32.2 0.0000 720 

Pre 1981 50,565 172,006 134,348 10,000 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 32,578 23.4 0.0000 442 

At Risk 6,177 127,237 95,039 9,750 1,385,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 
-
12,191 -8.7 0.0000 1,209 

Community Sup-
port 52,946 176,222 139,762 9,750 3,125,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 36,794 26.4 0.0000 434 

World Heritage Site 2,053 160,018 112,621 11,250 1,280,000 All units 1,012,897 139,428 94,693 6,500 3,340,000 20,590 14.8 0.0000 1,206 



The first column describes different types of conservation areas for which we present sum-

mary statistics based on observed transaction prices. It shows that out of a total of 1,012,897 

in the data set transaction 84,993 transactions occurred within conservation areas Properties 

outside of designated areas and have been sold at a mean price of £ 139,428. When looking at 

the differences between individual types of conservation areas and the control group, it is 

evident that units within conservation areas tend to sell at higher prices than non-designated 

counterparts. Only properties inside conservation areas classified as commercial and in areas 

at risk sell at lower prices compared to the control group. Those properties, on average, sell at 

a discount of £ 8,477 and £ 12,191 relative to the average sales prices referring to the whole 

sample. These correspond to differences of 6.1 and 8.7 percent, which are highly significant 

(indicated by the low p-value). In absolute terms, residential properties seem to perform best, 

with mean prices exceeding the total mean by £ 45,980 or 33 percent. The number of sales 

within residential areas with 33,199 units traded is the largest among all categories and also 

includes the highest sales price (£ 3,125 million). Only 238 residential transactions inside con-

servation areas with commercial character are included in our data set, with the highest rea-

lized transaction price not exceeding £ 565,000.  

The conservation area characteristics available also allow distinguishing between urban, sub-

urban, and in rural areas. As property prices tend to differ significantly across these categories, 

it is important consider these sub-samples separately. The largest differentials are found for 

housing units in suburban conservation areas, which on average, exceed those in the control 

group by £48,264 or 34.6 percent. The largest sample is formed by urban housing with 36,942 

transactions. Large areas represent those protected areas that are larger than the mean in 

terms of square meters (128.432 m2). The mean designation year across the entire sample was 

1981. There are also positive price differences for areas with Article 4 status, with community 

support and for designated World Heritage Sites.  

In the interpretation of the descriptive evidence presented, it is important to consider that 

these values refer to absolute sales prices, which abstract from the size of the properties con-

sidered.  To compare the per unit prices of residential or commercial space we compare prices 

in per square meter terms in all tables and figures in the remainder of this report. Table 3 rep-

licates table 2 with prices per square meter. Most implications do not change qualitatively. 

Residential areas, with a square meter price of £ 507 above average control prices, still realize 

the highest premiums They are followed by industrial, mixed and commercial uses. Note that, 
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when analyzing prices per square meter, even commercial areas yield average sales prices that 

are £ 222 per square meter higher than those of the control group, which is about 16 percent. 

This result stands in contrast to the discount in absolute prices and indicates that the discount 

in absolute prices is driven by size rather than value. One explanation might be a regulative 

practice that limits the size of commercial units inside conservation areas. The differential for 

areas at risk also switches sign, even though the small difference of only £ 5 with a standard 

error of 10 suggests a non-significant difference (p-value= 0.61).    

The qualitative implications for all other categories remain unchanged compared to Table 2. 



Tab. 3  Comparison of mean sales values inside different conservation areas with values outside all conservation areas (per m
2
) 

  
Transaction Price £/m

2
 

  
Transaction Price £/m

2
 Diff. Diff. 

  
CA type Units Mean S.D. Min Max Control (outside)  Units Mean S.D. Min Max £/m

2
 % P-value S.e. 

All CAs 84,993 1,740 1,153 94 15,300 All units 1,012,897 1,365 771 65.60 18,054 375 27.5 0.0000 3 

Industrial 238 1,730 894 293 4,609 All units 1,012,897 1,365 771 65.60 18,054 364 26.7 0.0000 50 

Mixed 18,680 1,660 1,145 122 11,792 All units 1,012,897 1,365 771 65.60 18,054 295 21.6 0.0000 6 

Residential 33,199 1,872 1,266 94 13,281 All units 1,012,897 1,365 771 65.60 18,054 507 37.2 0.0000 4 

Commercial 2,099 1,587 1,131 213 10,957 All units 1,012,897 1,365 771 65.60 18,054 222 16.2 0.0000 17 

Urban 36,942 1,794 1,295 98 13,281 All units 1,012,897 1,365 771 65.60 18,054 429 31.4 0.0000 4 

Suburban 20,630 1,888 1,165 94 15,300 All units 1,012,897 1,365 771 65.60 18,054 523 38.3 0.0000 5 

Rural 10,792 1,444 741 178 6,358 All units 1,012,897 1,365 771 65.60 18,054 79 5.8 0.0000 7 
Large 
(>128,432m²) 68,809 1,730 1,149 98 15,300 All units 1,012,897 1,365 771 65.60 18,054 365 26.8 0.0000 3 

Article 4 status 18,110 1,939 1,319 98 13,281 All units 1,012,897 1,365 771 65.60 18,054 574 42.1 0.0000 6 

Pre 1981 50,565 1,748 1,162 115 15,300 All units 1,012,897 1,365 771 65.60 18,054 383 28.0 0.0000 4 

At Risk 6,177 1,370 917 98 7,610 All units 1,012,897 1,365 771 65.60 18,054 5 0.4 0.6065 10 
Community Sup-
port 52,946 1,849 1,245 94 15,300 All units 1,012,897 1,365 771 65.60 18,054 484 35.5 0.0000 4 
World Heritage 
Site 2,053 1,590 948 125 7,232 All units 1,012,897 1,365 771 65.60 18,054 225 16.5 0.0000 7 

 



Table 4 presents mean differences in property prices inside and outside conservation areas 

categorized by housing type. We consider four categories: detached, semi-detached, terraced, 

bungalow, and flat or maisonette. The largest available sample comes from flats or maiso-

nettes with 29,655 transactions, followed terraced housing with 28,437, both of which also 

yield the highest differential in average sales prices when looking at properties inside and out-

side of conservation areas. The differences amount to £ 411 and £ 253 or 23.5 and 20.7 per-

cent, respectively. Notably, the highest sales price of £15,300 per square meter was realized 

for a semi-detached in of the Outer Metropolitan region (table 5).  

Table 5 uses the same classification scheme to compare prices inside and outside conservation 

areas in different UK regions. Not surprisingly the highest average prices are realized in the 

Greater London region (£ 2,705), where price also exhibit the largest variation (standard devia-

tion of £ 1,479). Prices per square meter vary as much as from £ 155 to £ 13,281. London also 

represents the area in which conservation areas yield the highest markups compared to the 

remaining areas. The lowest – but still positive – differences are found in the Northern region. 

Finally, in table 6 we compare how the markup found for prices inside conservation areas va-

ries across the different types of conservation areas. As an example, we ask the question how 

the premium for industrial conservation areas differ from the premium found for the other 

types of conservation areas.. Otherwise, the table resembles tables 1 and 2 regarding the ca-

tegorization. In line with the evidence presented in the previous tables, residential areas rea-

lized the highest average prices compared to the other areas, exceeding them by £ 217 or 

13.1% (highly statistically significant). Commercial areas realize the lowest premia. Conserva-

tion areas in suburban areas have a larger effect on property prices than urban and rural areas, 

while larger areas tend to have smaller effects smaller areas.  



Tab. 4   Comparison of mean sales values by housing type inside conservation areas with those of the same type outside all conservation areas 

Housing type  
(inside CAs) 

 
Transaction Price £/m

2
 

  
Transaction Price £/m

2
 Diff. 

  
Units Mean S.D. Min Max Control (outside) Units Mean S.D. Min Max £/m

2
 % P-value S.e. 

Detached 10,287 1,583 876 115 9,737 Detached 207,945 1,423 681 109 11,110 161 11.3 0.0000 7 

Semi-detached 15,040 1,539 939 147 15,300 Semi-detached 333,535 1,294 693 65.60 18,054 245 18.9 0.0000 6 

Terraced 28,437 1,475 978 94 12,352 Terraced 296,165 1,222 735 81 13,604 253 20.7 0.0000 5 

Bungalow 1,574 1,538 792 187 5,940 Bungalow 53,064 1,496 759 121 7,719 42 2.8 0.0292 19 

Flat or Maisonette 29,655 2,162 1,368 117 12,308 Flat/Maisonette 122,188 1,750 1,024 67 11,429 411 23.5 0.0000 7 

Tab. 5   Comparison of mean sales values within different types of conservation areas with values outside all other conservation areas 

  
Transaction Price £/m

2
 

  
Transaction Price £/m

2
 Diff. 

  
Region (inside CAs) Units Mean S.D. Min Max Control (outside) Units Mean S.D. Min Max £/m

2
 % P-value S.e. 

Northern 2,343 1,036 569 151 3,888 Northern 40,428 979 500 81 4,441 57 5.8 0.0000 11 

Yorks & Humberside 4,168 1,203 650 94 4,128 Yorks & Humberside 60,042 1,070 545 74 4,514 132 12.4 0.0000 9 

North West 4,061 1,273 683 98 7,610 North West 99,989 1,048 535 82 5,000 225 21.4 0.0000 9 

East Midlands 6,199 1,125 577 152 3,701 East Midlands 103,333 1,032 494 82 9,320 93 9.0 0.0000 7 

West Midlands 3,421 1,232 638 136 5,850 West Midlands 97,150 1,120 554 66 17,142 112 10.0 0.0000 10 

East Anglia 4,726 1,269 681 126 5,105 East Anglia 56,709 1,182 563 105 4,474 87 7.3 0.0000 9 

Outer South East 14,471 1,521 807 117 6,818 Outer South East 148,941 1,426 697 86 7,468 94 6.6 0.0000 6 

Outer Metropolitan 9,469 1,988 961 204 15,300 Outer Metropolitan 175,016 1,700 791 119 9,259 287 16.9 0.0000 8 

London 20,917 2,705 1,479 155 13,281 London 122,968 1,973 1,073 67 18,054 732 37.1 0.0000 9 

South West 15,205 1,360 752 115 8,529 South West 107,782 1,284 625 108 11,110 76 5.9 0.0000 6 
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Tab. 6   Comparison of mean sales values within different types of conservation areas with values inside all other conservation areas 

  
Transaction Price £/m

2
 

  
Transaction Price £/m

2
 Diff. 

  
CA type Units Mean S.D. Min Max Control Units Mean S.D. Min Max £/m

2
 % P-value S.e. 

Industrial 238 1,730 894 293 4,609 Remaining CAs 84,755 1,740 1,154 94 15,300 -11 -0.6 0.8864 75 

Mixed 18,680 1,660 1,145 122 11,792 Remaining CAs 66,313 1,763 1,155 94 15,300 -102 -5.8 0.0000 10 

Residential 33,199 1,872 1,266 94 13,281 Remaining CAs 51,794 1,655 1,066 115 15,300 217 13.1 0.0000 8 

Commercial 2,099 1,587 1,131 213 10,957 Remaining CAs 82,894 1,744 1,154 94 15,300 -157 -9.0 0.0000 25 

Urban 36,942 1,794 1,295 98 13,281 Remaining CAs 48,051 1,699 1,030 94 15,300 94 5.6 0.0000 8 

Suburban 20,630 1,888 1,165 94 15,300 Remaining CAs 64,363 1,693 1,146 98 13,281 195 11.5 0.0000 9 

Rural 10,792 1,444 741 178 6,358 Remaining CAs 74,201 1,783 1,196 94 15,300 -339 -19.0 0.0000 12 

Large (>128,432m²) 68,809 1,730 1,149 98 15,300 Remaining CAs 16,184 1,782 1,173 94 10,957 -52 -2.9 0.0000 10 

Article 4 status 18,110 1,939 1,319 98 13,281 Remaining CAs 66,883 1,686 1,098 94 15,300 253 15.0 0.0000 10 

Pre 1981 50,565 1,748 1,162 115 15,300 Remaining CAs 34,428 1,729 1,140 94 11,792 19 1.1 0.0181 8 

At Risk 6,177 1,370 917 98 7,610 Remaining CAs 78,816 1,769 1,165 94 15,300 -399 -22.6 0.0000 15 

Community Support 52,946 1,849 1,245 94 15,300 Remaining CAs 32,047 1,560 956 115 11,792 289 18.5 0.0000 8 

World Heritage Site 2,053 1,590 948 125 7,232 Remaining CAs 82,940 1,744 1,158 94 15,300 -154 -8.8 0.0000 26 



Tables 2-6 compare differences in transaction prices between areas inside and outside conser-

vation areas for various categories in terms of means and variances. We complement these 

tables with a graphical illustration in blox-plots for a snapshot of the distribution of sales prices 

within each category defined above. Our boxplots present sales prices at the 1st, 25th, 50th 

(median), 75thand 99th percentiles, where e.g. the 50th percentile indicates a price that exceeds 

50% of the transactions in the sample. The box itself represents the area, in which 50 percent 

of the observed prices are located. The yellow boxes correspond to the control groups defined 

in the tables above. 

Fig. 1   Values per m
2
 by type of conservation area compared with values outside  
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Fig. 2   Values per m
2
 by type of housing compared with values outside 

 

 

Fig. 3   Values per m
2
 by region compared with values outside 
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Fig. 4   Values per m
2
 by type of conservation area compared with values inside all other 

conservation areas 

 

 

Fig. 5   Values per m
2
 by type of conservation area compared with values inside all other 

conservation areas 

 

 

In general, all box-plots confirm that sales prices of properties inside conservation areas ex-

ceed those of their counterparts outside. Mostly, the implications from the categorization re-

main unchanged as well. There are, however, some additional insights emerging from a com-

parison of prices at specific percentiles. Consider as an example the sample of suburban areas. 

While the mean value in table 2 shows an average sales price of £ 1,888, the median value 

given in the box-plot is slightly below that, indicating that the mean value is influenced up-

wards by some very high outliers. The length of the whiskers similarly indicates that the distri-

bution is right-hand side skewed and that there are considerable price differences at higher 
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price levels in particular. This pattern can be observed throughout almost all box-plots from 

figure 2 to figure 6. This observation is in line with the  Figure 6, which suggests that the frac-

tion of transactions of properties inside conservation areas in our sample steeply increases in 

the higher price segments.  

Fig. 6   Fraction of transactions inside conservation areas 

 
Notes :  The size of the dots indicates the mean size (in m²) of conservation areas in a given price permilletile. 

4.2   Econometric Analysis 

Average conservation area effects (1a) 

To complement the descriptive evidence provided above, we apply the hedonic price method 

to our property data set. Therefore, we regress the collected sales prices per square meters on 

varying sets of control variables that capture property and location characteristics. Throughout 

all stages of the analysis we focus the presentation and discussion of results on the variables of 

interest.  

We start with the cross-sectional hedonic price equation (1), which corresponds to a regres-

sion of the (log) sales prices on a dummy variable that indicates whether a property sold inside 

a conservation area, distinguishing into three mutually exclusive categories: transaction that 

occur while the conservation area has designation status, before the time when the conserva-

tion area has been designated, and where the designation date is unknown (about €% of the 

cases). The regression coefficient, following the usual transformation, gives the average pre-

mium in percentage terms at which properties inside conservation areas sell relative to all 

other properties.  
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Table 7 presents the results of regressions where we subsequently introduce variables that 

capture observable characteristics of the properties transacted and their locations. Through-

out all models transactions inside conservation areas, no matter to which of the three above-

mentioned categories they belong, sell as significant premium. These premiums come down as 

the strength of the controls is increased. Interestingly, the premium is consistently higher for 

properties that sell inside conservation areas with designation status. We focus on the causal 

effect of designation on the property price more explicitly in the context of research question 

(4), but these results give a preliminary indication that policy, which comes in addition to the 

heritage effect discussed above might not have a significantly negative effect on property val-

ue. While the unconditional estimates (except for time effects) in column (1) show premiums 

that are in the range of the descriptive evidence presented above, the effect comes down to 

about 8.5% for properties inside conservation areas with designation status and 5.3% for those 

inside conservation areas prior to designation. The premium for properties inside conservation 

areas where the designation date is unknown is reasonably close to the one estimated for des-

ignated conservation areas, indicating that most of the conservation areas enjoy designation 

status, but the information has not yet been added to the records.  

The decline in the estimated conservation area premiums as controls for property and location 

characteristics are added indicates that the unconditional premium is partially driven by a fa-

vorable property and location characteristics that are correlated with a location inside a con-

servation area. It is notable that the very broad and detailed set of location variables we use 

contributes significantly to the explanatory power of the model. The inclusion of location (and 

neighborhood) variables raises the R2 from 0.58 to as much as 0.8 (0.84). A detailed descrip-

tion of the control variables used and their generation is in the appendix. 

 



Tab. 7   Conservation Area Premium - Conditional Estimates 

 (1) (2) (3) (4) (5) (6) (7) 

 Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Natural logarith 

of price per sqm 

Transaction inside a conserva-

tion area at a time when de. 

0.231
***

 

(0.002) 

0.201
***

 

(0.002) 

0.147
***

 

(0.001) 

0.102
***

 

(0.001) 

0.095
***

 

(0.005) 

0.095
***

 

(0.002) 

0.086
***

 

(0.002) 

Property inside a conservation 

area at a time when not des. 

0.165
***

 

(0.009) 

0.146
***

 

(0.008) 

0.038
***

 

(0.006) 

0.014
**

 

(0.005) 

0.026
**

 

(0.009) 

0.030
***

 

(0.007) 

0.053
***

 

(0.006) 

Property inside a conservation 

area, designation data un-

known 

0.304
***

 

(0.016) 

0.277
***

 

(0.015) 

0.115
***

 

(0.009) 

0.083
***

 

(0.007) 

0.092
***

 

(0.019) 

0.093
***

 

(0.010) 

0.091
***

 

(0.009) 

Year Effects YES YES YES YES YES   

Hedonics Controls  YES YES YES YES YES YES 

Location Controls   YES YES YES YES YES 

Neigh. Controls    YES YES YES YES 

TTWA Effects     YES   

TTWA x Year Effects      YES  

Nearest CA x Year Effects       YES 

Study Area ALL ALL ALL ALL ALL ALL INSIDE 2KM CA 

BUFFER 

Observations 1088446 1088446 1088446 1088446 1088446 1088446 830055 

R
2
 0.514 0.580 0.804 0.840 0.863 0.873 0.913 

AIC 1135699.9 976412.1 144765.8 -75111.4 -239723.1 -329596.6 -544523.8 

Notes : See the data section for a description of control variables. Models include full sets of dummy variables denoting missing observations in location attributes. Standard errors in paren-

theses and clustered on fixed effects. 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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Conservation area effects by type (1b) 

To provide conditional estimates on how the estimated conservation area effects vary in ob-

servable characteristics of the conservation area we focus on transactions taking place within 

conservation areas at a time when these enjoy designation status and interact the respective 

indicator variable with a set conservation area characteristics as explained in the empirical 

strategy. We still control for the effects specific to property transactions inside conservation 

areas prior to designation or where the designation date is unknown, but we do no longer 

report the corresponding findings to improve readability. Table 8 presents the results that 

correspond to specification (2).  

For some features, our estimates consistently support the descriptive evidence from the pre-

vious section. Conservation areas with an earlier designation date yield higher premiums, pos-

sibly due to cumulative effect over time or because the strongest candidates in terms of their 

heritage characteristics were the first to be selected for designation. Suburban areas realize 

premiums relative to the base category, which is an urban residential area. In contrast to the 

descriptive evidence, our estimates unanimously indicate that the premium increase with the 

size of the conservation areas, possibly due scale effects in the perceived heritage characters. -

If significant heritage externalities exist, the mutual interactions that drive prices will be more 

pronounced in larger areas with more buildings with historic character. This is in line with the 

effect of the number of listed buildings inside a conservation area, which is significantly posi-

tive in all models with location controls. For other characteristics, the qualitative and quantita-

tive implications depend on the specification chosen, which makes a more careful interpreta-

tion warranted. In dubio, we recommend an interpretation based on specification (7), which in 

our understanding has the strongest controls for unobserved spatiotemporal heterogeneity.  
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Tab. 8   Conservation Area Effects by Attributes 

 (1) (2) (3) (4) (5) (6) (7) 

 Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Natural logarithm 

of price per sqm 

Transaction inside a conserva-

tion area at a time when des. 

0.167
***

 

(0.005) 

0.127
***

 

(0.004) 

0.130
***

 

(0.003) 

0.100
***

 

(0.003) 

0.085
***

 

(0.011) 

0.086
***

 

(0.005) 

0.082
***

 

(0.004) 

CA x Area in sqm of CA  0.000
***

 

(0.000) 

0.000
***

 

(0.000) 

0.000
***

 

(0.000) 

0.000
***

 

(0.000) 

0.000 

(0.000) 

0.000
**

 

(0.000) 

0.054
***

 

(0.006) 

CA x number of listed buildings 

inside CA  

-0.000
***

 

(0.000) 

-0.000
***

 

(0.000) 

0.000
***

 

(0.000) 

0.000
***

 

(0.000) 

0.000 

(0.000) 

0.000
***

 

(0.000) 

0.092
***

 

(0.009) 

CA x Years since designation 

(relative to 2011)  

0.002
***

 

(0.000) 

0.002
***

 

(0.000) 

0.003
***

 

(0.000) 

0.002
***

 

(0.000) 

0.002
***

 

(0.000) 

0.002
***

 

(0.000) 

0.000
***

 

(0.000) 

CA x Condition score  -0.076
***

 

(0.003) 

-0.062
***

 

(0.003) 

-0.008
***

 

(0.002) 

0.003 

(0.002) 

-0.003 

(0.009) 

-0.004 

(0.003) 

0.000 

(0.000) 

CA x Vulnerability score  -0.070
***

 

(0.002) 

-0.060
***

 

(0.002) 

-0.020
***

 

(0.001) 

-0.009
***

 

(0.001) 

0.003 

(0.004) 

0.003 

(0.002) 

0.002
***

 

(0.000) 

CA x CA type: rural  -0.116
***

 

(0.005) 

-0.044
***

 

(0.004) 

0.047
***

 

(0.003) 

0.044
***

 

(0.003) 

0.037
***

 

(0.009) 

0.036
***

 

(0.004) 

-0.015
***

 

(0.003) 

CA x CA type: suburban  0.040
***

 

(0.005) 

0.053
***

 

(0.004) 

0.040
***

 

(0.003) 

0.029
***

 

(0.003) 

0.020 

(0.017) 

0.019
***

 

(0.006) 

0.006
***

 

(0.002) 

CA x CA land use: mixed  -0.109
***

 

(0.006) 

-0.097
***

 

(0.005) 

0.001 

(0.003) 

0.007
*
 

(0.003) 

-0.010 

(0.011) 

-0.010
*
 

(0.004) 

0.031
***

 

(0.005) 

CA x CA land use: commercial  -0.076
***

 

(0.012) 

-0.101
***

 

(0.010) 

0.026
***

 

(0.008) 

0.033
***

 

(0.007) 

0.022 

(0.021) 

0.024
*
 

(0.009) 

0.001 

(0.004) 

CA x CA land use: industry  0.177
***

 

(0.026) 

0.148
***

 

(0.025) 

0.284
***

 

(0.020) 

0.192
***

 

(0.018) 

0.141
***

 

(0.032) 

0.141
***

 

(0.028) 

-0.013
**

 

(0.004) 

CA x CA is World Heritage Site  -0.050
***

 

(0.014) 

-0.009 

(0.012) 

-0.044
***

 

(0.009) 

-0.032
***

 

(0.008) 

-0.004 

(0.044) 

-0.006 

(0.016) 

0.019
*
 

(0.009) 

CA x CA has an Article 4 Direc-

tion implemented  

0.058
***

 

(0.005) 

0.066
***

 

(0.005) 

0.001 

(0.003) 

-0.019
***

 

(0.003) 

0.011 

(0.010) 

0.012
**

 

(0.004) 

0.074
*
 

(0.033) 

CA x CA with local support  0.124
***

 

(0.004) 

0.101
***

 

(0.004) 

0.001 

(0.002) 

-0.016
***

 

(0.002) 

-0.004 

(0.009) 

-0.004 

(0.003) 

-0.000 

(0.016) 

CA x CA is at risk  -0.129
***

 

(0.007) 

-0.129
***

 

(0.007) 

-0.094
***

 

(0.005) 

-0.068
***

 

(0.004) 

-0.060
***

 

(0.015) 

-0.060
***

 

(0.006) 

0.009
*
 

(0.004) 
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Conservation Area Effects by Attributes (Continued) 
        

 (1) (2) (3) (4) (5) (6) (7) 

Year Effects YES YES YES YES YES   

Hedonics Controls  YES YES YES YES YES YES 

Location Controls   YES YES YES YES YES 

Neigh. Controls    YES YES YES YES 

TTWA Effects     YES  YES 

TTWA x Year Effects      YES  

Nearest CA x Year Effects       YES 

Study Area ALL ALL ALL ALL ALL ALL INSIDE 2KM CA 

BUFFER 

Observations 1088446 1088446 1088446 1088446 1088446 1088446 830055 

R
2
 0.523 0.588 0.806 0.841 0.863 0.874 0.913 

AIC 1114100.1 956105.2 137057.0 -78603.3 -243987.6 -334304.1 -545810.8 

Notes : See that data section for a description of the controls. All models include a set of dummy variables denoting observations with missing values in conservation area, zero scores in 

condition and vulnerability and location characteristics, as well as dummy variables denoting transactions inside conservation areas before the time of designation or where the des-

ignation date is unknown. Continuous variables are rescaled to a zero mean before creating the interactive term to improve interpretability. Standard errors in parentheses * p < 

0.05, ** p < 0.01, *** p < 0.001 
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Heritage Externalities (2) 

The results presented above show that prices are generally higher that larger conservation 

areas is in which a property locates. Assuming that the policy effects associated with a designa-

tion of a conservation area does not depend on the size and that the not directly observed 

heritage effect has been separately appropriately from correlated location effects, on interpre-

tation for this finding is that the mutual (positive) external effects among larger numbers of 

buildings inside conservation areas drive this finding. To account for the presence of heritage 

externalities more explicitly, we extend our specification by spatial variables that should cap-

ture otherwise not explained variation in sales prices that presumably can be attributed to 

external heritage effects. As discussed in the empirical strategy, we define a set of 50m dis-

tance rings inside and outside of conservation area boundaries, each one denoted by an indi-

vidual dummy variable. These variable capture any unobserved spatial variation that is syste-

matically associated with a straight lines that orthogonally cross one of the about 7800 conser-

vation areas, which are the nearest neighbor to one of the more than 1 million transactions in 

our sample. We assume that the internal buffer rings capture effects that are associated with 

the cumulative effect of the mutual externalities of heritage buildings, which should increase 

as one moves towards the centre of a conservation area. The external buffers capture the ef-

fects of spillovers onto properties that are not located inside, but near to a conservation area. 

Residents of these properties still benefit from an ease of access to the heritage amenity and 

potentially derive an aesthetic utility from a direct view.  

We run specification (3) in the seven variations used in Tables 7 and 8, but limit the presenta-

tion to versions that correspond to models (1) and (7) since the other models just yield a mix of 

both findings as one would expect. In Figure 7, we plot the estimated coefficient estimates 

joint with the 95% confidence intervals. In line with the intuition described above, prices de-

cline as one moves towards the conservation area boundary from the inside of the area and as 

one moves away from the boundary outside the area. As in the previous models, the esti-

mated premiums are significantly lower in the model with strong controls (right). Still, the con-

servation area premium at the boundary (0-50m) of about 10% roughly doubles once the in-

nermost zone is reached (inside the conservation area, but more than 450m from the boun-

dary). Just outside the conservation area (0-50m) a significant premium of close to 5% is rea-

lized. This external premium declines in distance and becomes virtually zero at about 700m 

and statistically indistinguishable from zero at about 500m. These results are very similar to 
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the evidence provided by Ahlfeldt & Maennig (2010), who find a heritage externalities within a 

range of about 600m in a different institutional context (Berlin, Germany).  

Another interesting feature of Figure 7 is the relatively steep decline as one moves from the 

inner 0-50m ring to the outer 0-50m ring (about 5%). Notably, the discontinuity seems consi-

derably more pronounced in the model with strong controls (right). Several (non-exclusive) 

explanations may account for this pattern. Firstly, the external heritage effect will decline ab-

ruptly as one moves out of the conservation area if a significant proportion is attributable to 

an aesthetic utility and the visibility of historic properties in most settings is limited to a very 

local area, e.g. due to narrow streets and frequent corners. Secondly, there could be an inter-

nal heritage effect, which determines the boundary of the conservation area, and directly capi-

talizes into the price of buildings with such characteristics. Thirdly, there may be other benefits 

such as a specific place identity and a particular community involvement from which residents 

receive a utility and which are exclusive to the area inside the conservation area boundary. 

Minimally, however, our results again indicate that the potential negative effects associated 

with a location in a conservation area on property values are relatively small compared with 

the benefits. 

Fig. 7   Heritage externalities - buffer dummies 

 
Notes : Both figures are based on equation (3) type estimations using dummy variables denoting buffer rings. 

The left (right) figure uses the controls from Table 7, column 1 (7). The black solid line connects the 

point estimates, centred on the middle of a distance interval (e.g. 25m for 0-50m), the black dashed 

lines similarly indicate the 95% confidence intervals.  

One limitation of the specification with dummy variables based on a specific distance interval 

to the nearest conservation area is that it ignores the potentially complementary effect of hav-

ing more than one conservation area nearby. Since conservation areas are frequently desig-

nated in clusters, i.e. close to each other, in the specification above will not only capture the 

value associated with the nearest conservation area but also with other nearby areas. To over-
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come this limitation we refine our proximity measure for the external heritage effects. Instead 

of using dummy variables that indicate whether a property locates within a given distance 

interval from the nearest conservation area (e.g. 0-50m), we use a variable that counts the 

number of distance buffers (e.g. 0-50m) around all conservation areas a property falls in. With 

multiple nearby conservation areas, this variable takes values larger than one and the respec-

tive coefficients then give the marginal effect associated with having one additional conserva-

tion area at a given distance.  

Figure 8 compares the external conservation area effects estimated based on the dummy (left) 

and the count (right) measure using the specification with the strong controls (Fig. 7, right, 

Table 1, column 7). The results show generally a very consistent pattern. In both cases the 

externality effect declines roughly at an exponential rate, as evident from a comparison with 

dotted red line, which represents an exponential function that we fit into the point estimates. 

We note that this is an important finding relevant beyond heritage research since it supports 

the exponential decay in the spatial effect of various amenities frequently assumed a priory in 

empirical and theoretical urban economics research. The point estimates in the count model, 

which is conclusive as they refer to the marginal effect of one nearby conservation area while 

the dummy coefficients capture the effects of several nearby conservation areas. Both models 

yield a very consistent scope of the spatial externality, which becomes statistically indistin-

guishable from zero just after 500m in each case.  

Fig. 8  External conservation area effects - buffer vs. count measure 

 
Notes : Both figures are based on equation (3) type estimations using the controls from Table 7, column 1. The 

left (right) figure is based on dummy variables that indicate a location within a given distance to the 

nearest conservation area (a count of conservation areas within a given distance).. The black solid line 

connects the point estimates, centred on the middle of a distance interval (e.g. 25m for 0-50m), the 

black dashed lines similarly indicate the 95% confidence intervals. The red dashed line shows an expo-

nential function fitted into the point estimates. 

Time-varying conservation area effects (3) 
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In addressing research question 1 we have estimated the average premium associated with a 

property's location inside a conservation area across all types of conservation areas and the 

entire study period (1a). We have also investigated how the premium varies with respect to 

several characteristics of an area (1b). We now turn our attention to a potential heterogeneity 

in the conservation area ever with respect to time. Identifying the effect the incidence of a 

designation has on property value will be the objective in the next section. In this section we 

control for the designation effect through a variable that denotes designation status and focus 

on the change in the conservation area effect over our 15 year study period while looking at all 

conservation areas, including those that do not change designation status.  

To identify a time-varying component in the effect a location inside or close to a conservation 

area has on the value of a property, we define variable that indicates a location inside (inter-

nal) or near to (external) a conservation area that has been designated at any point in time 

during the study period. We then interact these dummy variables with a linear time trend to 

estimate the average yearly appreciation of properties falling into each of these groups rela-

tive to properties that are further away from a conservation area. The 500m threshold is cho-

sen in light of the results presented and discussed in the section above. Table 9, column (1) 

presents our estimates based on our preferred and most demanding baseline specification 

(Table 2, column 7). We find a highly statistically significant and positive effect of a location in 

either of the groups on appreciation. On average, prices of properties inside conservation 

areas grew at a rate that exceeded the one of those in the control group by about 0.2% a year. 

Property prices close to conservation areas, still increased at a relative rate of about 0.1% per 

year. 

To allow for more flexibility in the functional form of the time-varying component, we replace 

the trend based interactive terms with a full set of treatment x year dummies, omitting 1995, 

which then serves as a base year. Baseline results are in column 2 of Table 9. The time-varying 

treatment effects are plotted in Figure 9. The time varying treatment effects support the find-

ing of positive relative appreciation trends, showing that price growth in both treatment areas 

has steadily outperformed the control group. Notably, the time-varying treatment effects indi-

cate that the relative appreciation in the internal area was particularly large during the period 

form 1995-2000. In the external, relative growth follows a more regular trend.  

There are, at least, two alternative (non-exclusive) explanations that can account the long-run 

appreciation. On the one hand, relative prices will increase if there is a shift in relative shift in 
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demand, i.e. because people increasingly value proximity to heritage sites because of a change 

in preferences. On the other hand, following Hilber and Vermeulen's (2010) argument, prices 

will respond relatively stronger to positive income shocks in areas where supply is more con-

strained. Historic designation potentially constrains supply of housing by limiting the degree to 

which new buildings can be developed or existing buildings can be extended. If this is the case, 

a supply driven increase in price will lead to a potential spillover of demand into neighboring 

areas and a subsequent price increase. It is, therefore, difficult to separate the origins of the 

detected price effect into demand and supply side factors. 

Tab. 9   Conservation Area Effects - Trends 

 (1)  (2)  

 price  price  

Internal x Trend 0.002
***

 (0.000)   

External x Trend 0.001
***

 (0.000)   

Internal x Year Effects   YES  

External x Year Effects   YES  

CA Area Controls YES  YES  

Hedonics Controls YES  YES  

Location Controls YES  YES  

Neigh. Controls YES  YES  

Nearest CA x Year Effects YES  YES  

Study Area INSIDE 2KM CA BUFFER INSIDE 2KM CA BUFFER 

Observations 830055  830055  

R
2
 0.913  0.913  

AIC -545822.3  -545889.0  

Notes : CA Area Controls control include a dummy variable for whether a transactions falls into the boundaries 

of a CA (internal) or into a 500m buffer (external) as well dummies indicating if at the time of a transac-

tions a CA was designated or the designation data is unknown. See the data section for a description of 

control variables. Models include full set of dummy variables denoting missing observations in location 

attributes. Standard errors in parentheses and clustered on fixed effects. 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 

0.001. 
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Fig. 9   Time-varying effects 

 
Notes :  Both figures illustrate the results of one estimation of specification (6). Baseline results are in Table 9, 

(2). Time-varying treatment effects for the internal (external) area are illustrated in the left (right) 

panel. Black lines show the lowess smoothed point estimates (solid) and confidence intervals (dashed) 

of the treatment effects relative to the base year (1995). The actual estimates are in gray. The dashed 

red line represents a linear fit to the point estimates. 

Difference-in-difference analysis of designation effects (4) 

Throughout the previous analysis we have treated the conservation area effect as a composite 

of internal and external heritage effects, i.e. effects associated with the distinguishing charac-

teristics of the buildings in a conservation area and the neighborhood character they consti-

tute, as well as a policy effect that is associated with the legal status a conservation area en-

joys. While we have implicitly assumed that the otherwise unobservable character of an area, 

including the buildings therein, should have a positive effect on the willingness to pay of po-

tential and actual buyers, the effect is less clear for the designation status itself. On the one 

hand, there may be a premium associated with the security that the status-quo in the areas is 

preserved by legislation. On the other hand, the legislation, by limiting changes that can be 

made to a building, makes a property less attractive to the owner, potentially reducing the 

willingness to pay. Separating the two effects the two effects is difficult since the unobserved 

building characteristics that lead to designation are obviously correlated with the designation 

status and the policy treatment. 

To separate the pure effect of designation associated with a designation status from the unob-

served local characteristics we can make use of about 820 new designations that occluded 

after 1995 so that we can observe how prices respond to the policy treatment. With the dif-

ference-in-difference specification (8), we establish a counterfactual for the price trend in the 

treated areas via a control groups, and are able to control for unobserved differences between 

the two groups that are time-invariant. Still, the credibility of a causal effect estimated from 
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such an identification strategy rests on an appropriate control group, which are more difficult 

find in quasi-experiments than in actual experimental research, from which the methodology is 

borrowed. In response to these concerns, Table 10 presents treatment estimates using a broad 

range of different treatment groups. Again, we use our most demanding baseline specification 

(Table 2, column 7), since we believe it is particularly important to control for unobserved spa-

tiotemporal heterogeneity at a very local level in a specification that identifies the treatment 

from a comparison over time and - very locally - across space.  

Our first specification uses the same sample as the benchmark specification in Table 2, column 

7, i.e. all properties that lie within 2km to the nearest conservation area. All transactions out-

side the conservation area and a 500m buffer drawn around the conservation areas that were 

designated during the study period. Effectively, this specification estimates the effect of two 

related, but technically separate treatments at the same time: being located to a conservation 

area that is being designated and locating close to such an area and being exposed to potential 

spatial spillovers. Reassuringly, the estimated treatment effect of the designation of 3.5% is 

very close to the difference between the conservation area effect estimated for properties 

inside conservations with designation status compared to those inside conservation areas prior 

to designation (Table 2, column 7). With the exception of the inclusion of a second treatment 

group (the 500m dummy) the Table 10, column (1) is just a statistical test on the significance of 

this difference. The fact that the difference is slightly reduced in the specification with the 

500m buffer is in line with the presence of heritage externalities, which are now captured by 

the 500m buffer dummy (HAz=Buffer). While this estimate indicates that the designation increas-

es the value of a property, i.e. the gained certainty about the future of the area outweighs the 

effects of building regulations, it is important to note that this effect is not robust to the use of 

more specifically defined control groups.  

The effect becomes virtually zero in a range of specifications where we try to match treatment 

and control groups more closely. This is true both when we increase homogeneity based on 

space or based on a matching based on observable location characteristics. In model (2), we 

consider only a 2km buffer surrounding the treated conservation areas. Model three reduced 

the control group to properties within conservation areas that are within 2km of the treated 

areas (and do not change designation status during the observation period). In models (3) and 

(4) we use a propensity score matching procedure to find a subset of similar, untreated con-

servation areas that serve as a control. We use kernel (4) as well as nearest neighbors (5) 



AHLFELDT/MÖLLER/WAIGHTS/WENDLAND: On prisoner's dilemmas and gilded cages 48 

matching to define a broader and a narrower treatment group. Even when increasing the sam-

ple to include the a 500m buffer surrounding the narrower nearest neighbor matched conser-

vation areas, we obtain a treatment coefficient that is not statistically distinguishable from 

zero. Only in the specification that uses the kernel match and includes the 500m buffer, we 

find a significant treatment effect, which is still lower than based on the unmatched sample 

used in (1). Our conclusion is that the treatment effect becomes smaller the more carefully we 

match treatment and control group, which casts serious doubt on the existence of a significant 

treatment effect. Another concern with model (1) in Table (10) is that the designation effect 

could be confounded with the general appreciation trend in conservation areas found in the 

section above. In column (8), we therefore repeat the estimating including the full set of time-

varying treatment measures used in Table 9, column (2) and Figure 9. The point estimate, 

however, hardly changes so that we conclude that this was not the primary driving force of the 

treatment estimate.  

One striking feature of all models in Table 10 is that we find a moderate, but negative and sig-

nificant treatment effect for the buffer areas surrounding the treated conservation areas in all 

specifications. This is an important finding since a positive spillover could be interpreted as 

indicative of a demand shift induced by a supply driven increase in the newly designated con-

servation areas, assuming that the nearby areas are close substitutes. The negative effect, joint 

with the very weak evidence on the, if at all, positive adjustments inside the newly designated 

conservation areas is more in line with a demand shift towards the conservation areas. Overall, 

however, the evidence suggests that the policy effect, including potential supply side effects, 

seem to be small both inside as well as near to conservation areas, indicating that the positive 

composite price effect found the previous specifications is likely to be caused by correlated 

internal and external heritage effects rather than the designation policy itself. This notion is 

supported by the results of a specification (8) type estimation where the designation treat-

ment effect is allowed to vary by years prior and after designation to account for potential 

anticipation and gradual adjustment effects. Even though we base the estimation on the most 

favorable estimation in terms of a positive treatment effect (Table 10, column 1), the time 

varying treatment effects do not reveal a conclusive pattern that would support the existence 

of positive adjustment around the designation date. 
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Tab. 10   Conservation Area Premium - Designation Effect 

 (1) (2) (3) (4) (5) (6) (7) (8) 

 Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Natural loga-

rithm of price 

per sqm 

Inside CA x Post Designa-

tion 

0.035
***

 

(0.007) 

-0.001 

(0.009) 

-0.000 

(0.010) 

0.001 

(0.010) 

0.001 

(0.010) 

0.022
**

 

(0.008) 

0.013 

(0.009) 

0.031
***

 

(0.007) 

Within 500m CA Buffer x 

Post Designation 

-0.009
***

 

(0.003) 

-0.008
*
 

(0.004) 

-0.011
*
 

(0.005) 

-0.012
*
 

(0.005) 

-0.011
*
 

(0.005) 

-0.009 

(0.005) 

-0.010
*
 

(0.005) 

-0.006
*
 

(0.003) 

CA Area Controls YES YES YES YES YES YES YES YES 

Hedonics Controls YES YES YES YES YES YES YES YES 

Location Controls YES YES YES YES YES YES YES YES 

Neigh. Controls YES YES YES YES YES YES YES YES 

Nearest CA x Year Effects YES YES YES YES YES YES YES YES 

Internal x Year Effects YES YES YES YES YES YES YES YES 

External x Year Effects YES YES YES YES YES YES YES YES 

Control Area INSIDE 2KM CA 

BUFFER  

(ALL CAs) 

INSIDE 2 KM CA 

BUFFER 

(TREATED CAs) 

CAs WITHIN 

2KM OF 

TREATED CAs 

MATCHED CAs  

PSM  

(kernel) 

MATCHED CAs 

PSM 

(nearest neigh.) 

MATCHED CAs 

& 500m buffer 

PSM  

(kernel) 

MATCHED CAs 

& 500m buffer 

PSM 

(nearest neigh.) 

INSIDE 2KM CA 

BUFFER  

(ALL CAs) 

Observations 852333 151485 131698 162668 126875 352172 165267 830055 

R
2
 0.912 0.912 0.913 0.921 0.912 0.921 0.914 0.913 

AIC -554231.0 -100149.1 -86370.9 -110716.8 -82608.8 -236588.7 -108078.6 -546000.3 

Notes :  CA Area Controls include dummy variables for whether a transactions falls into the boundaries of a CA (internal) or into a 500m buffer (external) as well as a dummy where the 

designation data is unknown. See the data section for a description of control variables. Models include full set of dummy variables de-noting missing observations in location at-

tributes. Standard errors in parentheses and clustered on fixed effects. 
*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 
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Fig. 10   Time-Varying designation effects 

 
Notes : Estimates are based on specification (8) using the same control variables and the control group as in 

Table 10, column (1).  

5 Conclusion 

Historic preservation policies are among the most significant planning policies used to over-

come coordination problems in the market internationally. These policies aim at increasing 

social welfare at the cost of restricting individual property rights. Assuming that the overall 

cost and benefits to the owners of properties inside or near to conservation areas are reflected 

in the price of their properties, we investigate the effects conservation areas have on value in 

England in a spatial hedonic analysis of property prices.  

Descriptive evidence suggests that properties inside conservation areas sell at significant pre-

miums, although the effect varies substantially across types of conservation areas and build-

ings and regions. This finding is confirmed by a regression analysis where conservation area 

effects are estimated conditional on a broad set of property and location control variables. 

Even when controlling for a particularly rich set of property and location attributes as well as 

unobserved spatiotemporal heterogeneity, our conditional estimates indicate a premium of 

about 8.5% for otherwise comparable properties located inside a conservation area. This indi-

cates that the cost to the owners associated with restricted opportunities to extend and modi-

fy their properties are overcompensated by the internal and external heritage character of 

buildings in the area, the certainty regarding the future appearance of the neighborhood as 
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well as forms of social capital, place identity and community involvement that are specific to 

conservation areas. 

Moreover, we find evidence that significant heritage externalities exist as indicated by pre-

miums that increase in the size of conservation areas and significant spillovers to nearby areas, 

which are otherwise difficult to explain. In line with previous evidence from other institutional 

contexts we find that these externalities, which are at the heart of the motivation for preserva-

tion policies, potentially account for up to 4% of the value of properties located just outside 

conservation areas and become statistically indistinguishable from zero after about 500m. 

Within this range, our non-parametric estimates indicate that the effect declines in distance 

following an exponential decay function. Within conservation areas, moving into the centre 

where heritage density is highest increases the premium by up to 100% compared to a location 

at the edge the conservation area boundary. 

From a comparison of property prices across space and time we find that the property price 

premium attached to a location inside as well as near to a conservation areas has significantly 

increased over time. The formal act of designation at the same time does not exhibit a statisti-

cally significant impact on property prices inside a conservation area when comparing the 

trend to carefully selected properties outside the newly designated areas. Joint with a mod-

erate, but significant and constantly found decline in relative prices just outside the bounda-

ries, the pattern of results does not support the presence of a supply driven increase in prices. 

Overall, our results suggest that the pure policy effect, i.e. the effect associated with the spe-

cific legal treatment that comes with the act of designation, is relatively small and that the 

relatively high prices realized inside and near to conservation areas result from an appreciation 

of a particular character that is specific to these areas - a heritage effect.  
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Data Appendix 

Table A1: Variable description 

Dependent Variable  
 

Price Per square meter transaction price in € of the corresponding plot of 
land (expressed as natural logarithm). Transaction data from the 
Nationwide Building Society (NBS). 

Independent Va-
riables 

 
 

CA Effects Dummy variables denoting property transactions taking place within 
the boundaries of an currently existing conservation area, in a con-
servation area at the time when designated or where the designa-
tion date is unknown as well as various buffer areas surrounding 
current or treated conservation areas. 
 

Fixed Effect Control Travel to Work Areas, nearest conservation area catchment areas 
and interactives with year effects 
 

Housing information Set of property variables from the NBS including: Number of bed-
rooms, number of bathrooms, floor size (in square meter), new 
property (dummy), building age (years), tenure (leasehold/freehold), 
central heating (full: gas, electric, oil, solid fuel), central heating 
(partial: gas, electric, oil, solid fuel), garage (single or double), park-
ing space, property type (detached, semi-detached, terraced, bunga-
low, flat-maisonette) 
 

Neighborhood infor-
mation 

Set of neighborhood variables including: media income (2005, LSOA 
level), share of white population at total population (2001 census, 
output area level), share of mixed population at total population 
(2001 census, output area level), share of black population at total 
population (2001 census, output area level), share of Asian popula-
tion at total population (2001 census, output area level), share of 
Chinese population at total population (2001 census, output area 
level), Herfindahl of ethnic segregation (including population shares 
of White British, White Irish, White others, Mixed Caribbean, Mixed 
Asian, Mixed Black, Mixed other, Asian Indian, Asian Pakistani, Asian 
others, Black Caribbean, Black African, Black other, Chinese, Chinese 
other population, 2001 census output area) 
 

Conservation area 
Characteristics 

Set of characteristic variables for conservation areas from English 
Heritage including: Conservation area land use (dummy variables for 
residential, commercial, industrial or mixed land use), conservation 
area type (dummy variable for urban, suburban or rural type), con-
servation area size (dummy for areas larger than mean of 
128,432.04 square meters), conservation area (square meter), con-
servation area has an Article 4 Direction implemented (dummy), 
oldness of conservation area (dummy for areas older than mean of 
1981), conservation area at risk (dummy), conservation area with 
community support (dummy), conservation area is World Heritage 
Site (dummy) 
 

Environment Charac-
teristics and Ameni-
ties 

Set of locational variables processed in GIS including: National Parks 
(distance to, density), Areas of Outstanding Beauty (distance to, 
density), Natural Nature Reserves (distance to, density), distance to 
nearest lake, distance to nearest river, distance to nearest coastline, 
land in 1km square: Marine and coastal margins; freshwater, wet-
land and flood plains; mountains, moors and heathland; semi-
natural grassland; enclosed farmland; coniferous woodland; broad-
leaved/mixed woodland; urban; inland bare ground 
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Further notes on data methods 

Employment potentiality 

The employment potentiality index is computed at the Super Output Area, lower level (LSOA) 

and represents an average of employment in neighbouring LSOAs weighted by their distances. 

Employment potentiality is calculated for each Lower Layer Super Output Area � (LSOA) based 

on employment in all other LSOAs� using the following equation: 

EP� = ∑ E�e
�� ���

� ,���ℎ � ≠ �, 
where� measures the straight line distance converted into average travel time and Employ-

ment the absolute number of workers in the respective LSOA. The indicator is weighted by a 

decay parameter of a = -0.073 as predicted by Ahlfeldt (2011). Internal distances are calcu-

lated as: 

d�� =
1

3
�Area�

π
 

Kernel densities for National Parks, Areas of Outstanding Natural Beauty and National Nature 

Reserves 

The kernel density is a measure that takes into account both the proximity and the size of NPs, 

AONBs and NNRs. Every 100x100m piece of designated area is assigned a point and the density 

of these resulting points calculated for 10km kernels and a quadratic kernel function 

 
Other amenities Set of locational variables created in GIS including: Average key 

stage 2 test score (MSOA averages as well as interpolated in GIS), 
distance to electricity transmission lines, A-Roads (distance to, buf-
fer dummy variables within 170m), B-Roads (distance to, buffer 
dummy variable within 85m), motorway (distance to, buffer dummy 
variable within 315m; buffer distances refer to the distance were 
noise of maximum speed drops drown to 50 decibel), distance to all 
railway stations, distance to London Underground stations, distance 
to railway tracks, distance to bus stations, distance to airports, den-
sities of cafés, restaurants/fast food places, museums,  nightclubs, 
bars/pubs, theatres/cinemas, kindergartens, monuments (memorial, 
monument, castles, attraction, artwork), hospitals, sports/leisure 
centres, police stations and worship locations, distance to Travel to 
Work Areas, employment potentiality (based on Travel to Work 
Areas with an time decay parameter of 0.073). 
 

Neighborhood Dis-
tance Controls 

Set of neighborhood distancedummy variables created in GIS includ-
ing: Distances outside conservation area border (up to 50m, 100m, 
150m, 200m, 250m, 300m, 350m, 400m, 1km, 2km and 3km), dis-
tances inside conservation area border (up to 50m, 100m, 150m, 
200m) 
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(Silverman, 1986, p. 76, equation 4.5)around each housing unit using a kernel density method. 

The result is similar to calculating a share of NP area within a circle apart from the fact that the 

points are additionally weighted by distance to the housing units according to a normal distri-

bution. 

Buffers for motorways and roads 

The buffer sizes for the different roads are as follows: B-Road (85m), A-Road (170m) and Mo-

torway (315m). These distances are calculated based how far it is expected that the noise from 

traffic travelling at the speed limit of the respective roads (Steven, 2005) would decline to an 

assumed disamenity threshold level of noise of 50db (Nelson, 2008). 

Land cover map Broad Categories 

Table A2: Land Cover Broad categories as defined by Susana Mourato, Giles Atkinson, 

Murray Collins, Steve Gibbons, George MacKerronand Guilherme Resende (2010) 

1 Marine and coastal margins 

2 Freshwater, wetlands and flood plains 

3 Mountains, moors and heathland 

4 semi-natural grasslands 

5 Enclosed farmland 

6 Coniferous woodland 

7 broad-leaved/mixed woodland 

8 urban 

9 Inland bare ground 
 

 

  



AHLFELDT/MÖLLER/WAIGHTS/WENDLAND: On prisoner's dilemmas and gilded cages 55 

Literature 

Ahlfeldt, G. M. (2010). Architektur, Ökonomie – Architekturökonomie. Perspektiven der 

Wirtschaftspolitik, 11(4), 340-355. 

Ahlfeldt, G. M. (2011). If Alonso was right: Modeling Accessibility and Explaining the 
Residential Land Gradient. Journal of Regional Science, 51(2), 318-338. 

Ahlfeldt, G. M., & Maennig, W. (2010). Substitutability and Complementarity of Urban 
Amenities: External Effects of Built Heritage in Berlin. Real Estate Economics, 38(2), 

285-323. 

Asabere, P. K., & Huffman, F. E. (1994). Historic designation and residential market values. 
Appraisal Journal, 62(3), 396. 

Asabere, P. K., Huffman, F. E., & Mehdian, S. (1994). The Adverse Impacts of Local Historic 
Designation: The Case of Small Apartment Buildings in Philadelphia. Journal of Real 

Estate Finance & Economics, 8(3), 225-234. 

Baranzini, A., Ramirex, J., Schaerer, C., & Thalmann, P. (2008). Hedonic Methods in Housing 

Markets: Pricing Environmental Amenities and Segregation: Springer Verlag. 

Benhamou, F. (2004). Who Owns Cultural Goods? The Case of Built Heritage. In V. A. Ginsburgh 
(Ed.), Economics of art and culture: Invited papers at the 12th International Conference 

of the Association of Cultural Economics International; 187-202; Contributions to 

Economic Analysis, vol. 260. Amsterdam; London and New York: Elsevier. 

Brueckner, J. K., Thisse, J.-F., & Zenou, Y. (1999). Why Is Central Paris Rich and Downtown 
Detroit Poor? An Amenity-Based Theory. European Economic Review, 43(1), 91-107. 

Cheshire, P. C., & Hilber, C. A. L. (2008). Office Space Supply Restrictions in Britain: The Political 
Economy of Market Revenge*. The Economic Journal, 118(529), F185-F221. 

Cheshire, P. C., Hilber, C. A. L., & Kaplanis, I. (2011). Evaluating the Effects of Planning Policies 
on the Retail Sector: Or do Town Centre First Policies Deliver the Goods? SERC 

Discussion Papers 66, 1-34. 

Cheshire, P. C., & Sheppard, S. (1995). On the Price of Land and the Value of Amenities. 
[Article]. Economica, 62(246), 247-267. 

Coulson, N. E., & Lahr, M. L. (2005). Gracing the Land of Elvis and Beale Street: Historic 
Designation and Property Values in Memphis. Real Estate Economics, 33(3), 487-507. 

Coulson, N. E., & Leichenko, R. M. (2001). The Internal and External Impact of Historical 
Designation on Property Values. Journal of Real Estate Finance & Economics, 23(1), 

113-124. 

Coulson, N. E., & Leichenko, R. M. (2004). Historic preservation and neighbourhood change. 
Urban Studies, 41(8), 1587-1600. 

Creigh-Tyte, S. W. (1998). The Built Heritage in England: The History and Development of 
Government Policy. Cultural Trends, 32. 

Creigh-Tyte, S. W. (2000). The Built Heritage: Some British Experience. Recherches 

Economiques de Louvain, 66(2), 213-229. 

Deodhar, V. (2004). Does the Housing Market Value Heritage? Some Empirical Evidence. 
Macquarie Economics Research Papers, 403. 

Ekeland, I., Heckman, J., & Nesheim, L. (2002). Identifying Hedonic Models. American Economic 

Review, 92, 304-309. 

Ford, D. A. (1989). The Effect of Historic District Designation on Single-Family Home Prices. 
Real Estate Economics, 17, 353-362. 

Fusco, G., & Nijkamp, P. (2009). Cultural Tourism and Sustainable Local Development. 

Aldershot: Asgate. 
Gibbons, S., & Machin, S. (2005). Valuing rail access using transport innovations. Journal of 

Urban Economics, 57(1), 148-169. 

Glaeser, E. L., Kolko, J., & Saiz, A. (2001). Consumer city. Journal of Economic Geography, 1(1), 

27-50. 



AHLFELDT/MÖLLER/WAIGHTS/WENDLAND: On prisoner's dilemmas and gilded cages 56 

Hilber, C. A. L., & Vermeulen, W. (2010). The impacts of restricting housing supply on house 
prices and affordability. Department for Communities and Local Governmnet Report. 

Koster, H. R. A., Van Ommeren, J. N., & Rietveld, P. (2012). Upscale Neighbourhoods: Historic 
Amenities, Income and Spatial Sorting of Households. Mimeo, VU Unversity 

Amsterdam. 

Lazrak, F., Nijkamp, P., Rievald, P., & Rouwendal, J. (2011). The market value of listed heritage: 

An urban economic application of spatial hedonic pricing. 

Leichenko, R. M., Coulson, N. E., & Listokin, D. (2001). Historic Preservation and Residential 
Property Values: An Analysis of Texas Cities. Urban Studies, 38(11), 1973-1987. 

Mourato, S., Atkinson, G., Collins, M., Gibbons, S., MacKerron, G., & Resende, G. (2010). UK 

NEA Economic Analysis Report. http://uknea.unep-

wcmc.org/LinkClick.aspx?fileticket=tspWTr2LwJA%3D&tabid=82. 

Narwold, A., Sandy, J., & Tu, C. (2008). Historic Designation and Residential Property Values, 

International Real Estate 

Review. International Real Estate Review, 11, 83-95. 

Navrud, S., & Ready, R. C. (2002). Valuing cultural heritage: Applying environmental valuation 

techniques to historic buildings, monuments and artifacts. London: Edward Elgar. 

Noonan, D. S. (2003). Contingent Valuation and Cultural Resources: A Meta-Analytic Review of 
the Literature. Journal of Cultural Economics, 27(3), 159-176. 

Noonan, D. S. (2007). Finding an Impact of Preservation Policies: Price Effects of Historic 
Landmarks on Attached Homes in Chicago, 1990-1999. Economic Development 

Quarterly, 21(1), 17-33. 

Noonan, D. S., & Krupka, D. J. (2010). Determinants of historic and cultural landmark 
designation: why we preserve what we preserve. Journal of Cultural Economics, 34, 1-

26. 

Noonan, D. S., & Krupka, D. J. (2011). Making—or Picking—Winners: Evidence of Internal and 
External Price Effects in Historic Preservation Policies. Real Estate Economics, 39(2), 

379-407. 

Palmquist, R., & Smith, V. K. (2002). The Use of Hedonic Property Value Techniques for Policy 
and Litigation. In T. Tietenberg & H. Folmer (Eds.), The International Yearbook of 

Environmental and Resource Economics (pp. 115-164). Cheltenham: Elgar. 

Penfold, V. (1994). Heritage Controls and Property Values: A Study of four Sydney Conservation 

Areas. University of New South Wales. 

Rizzo, I., & Throsby, D. (2006). Chapter 28 Cultural Heritage: Economic Analysis and Public 
Policy. In A. G. Victor & T. David (Eds.), Handbook on the Economics of Art and Culture 

(Vol. Volume 1, pp. 983-1016): Elsevier. 

Rosen, S. (1974). Hedonic Prices and Implicit Markets: Product Differentiation in Pure 
Competition. Journal of Political Economy, 82(1), 34-55. 

Rossi-Hansberg, E., Sarte, P.-D., & Owens, R. (2010). Housing Externalities. Journal of Political 

Economy, 118(3), 485-535. 

Ruijgrok, E. C. M. (2006). The Three Economic Values of Cultural Heritage: A Case Study in The 
Netherlands. Journal of Cultural Heritage, 7, 206-213. 

Schaeffer, P. V., & Millerick, C. A. (1991). The impact of historic district designation on property 
values: An empirical study. Economic Development Quarterly, 5(4), 301-312. 

Sheppard, S. (1999). Hedonic Analysis of Housing Markets. In E. S. Mills & P. Cheshire (Eds.), 
Handbook of Regional and Urban Economics (Vol. 3, pp. 1595-1635). Amsterdam: 

North-Holland. 
Shipley, R. (2000). Heritage Designation and Property Values: Is there an Effect? The 

International Journal of Heritage Studies, 6(1), 83-100. 

Snowball, J. D. (2008). Measuring the Value of Culture. Berlin: Springer. 

Taylor, L. O. (2003). The Hedonic Method. In K. J. Boyle, P. A. Champ & T. C. Brown (Eds.), A 

Primer on Non Market Valuation (pp. 331-393). Dordrecht: Kluwer. 



AHLFELDT/MÖLLER/WAIGHTS/WENDLAND: On prisoner's dilemmas and gilded cages 57 

Throsby, D. (2001). Economics and Culture. New York: Cambridge University Press. 

Towse, R. (2010). A Textbook of Cultural Economics (1 ed.): Cambridge University Press. 

 

 


