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Municipal policies accelerated urban sprawl and public

debts in Spain 

Blanca Fernandez1,2,*, Felix Creutzig1,2

Abstract 

Urban form and resource consumption co-evolve dynamically with public 

finances. While in compact urban settlements public service is provided more 

efficiently, and in larger amounts per surface area, sprawled developments often 

translate into larger marginal infrastructure investments, and into higher rates of 

consumption of resources per capita: land, raw materials, and transport fuels. Yet the 

relationship between municipal tax policies, rapid urban land consumption and 

municipal debts is poorly understood. In this paper we first scrutinize the 

relationship between urban sprawl and municipal deficits in Spain, and contextualize 

this development in the European situation. We then investigate statistically how 

urban economic drivers and municipal policies influence sprawling patterns, 

municipal debt and location values, demonstrating that local interventions jointly 

influence all three variables and that location value taxes can reduce both sprawl and 

debts. The linkages between local decisions and global land markets deserve further 

scrutiny. 
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1.Introduction

Industrialized and urbanized nations face two grand challenges: an immediate 

shortage of public finances, and limiting environmental damage within local, 

regional and planetary boundaries. The more immediate one crystallizes in the 

aftermath of the financial crisis, which co-evolved with a real estate bubble in 

countries like the USA, Ireland and Spain. In austerity-marked politics public 

expenditures are crumbling and public entities, especially municipalities, are deeply 

indebted. The long-term challenge is to deal with limited resources, notably land, 

and climate change. Both challenges converge in the issue of urban sprawl and 

stable municipal finances, which themselves are required to implement low-carbon 

transport systems and infrastructures. 

When the Wall Street engineered financing of housing in the USA imploded and 

the Great Recession hit major economies, Spanish budgets were stable, showing a 

relatively modest public debt of 36.2% of GDP in 2008 (European Commission 

2014a). But revenues were fed by an unceasing stream of constructions; and worse, 

these constructions were financed by uncontrolled and unstable financial 

instruments. It came then not as a surprise when in 2012 Spain had to apply for a 

rescue package from the European Stability Mechanism to rescue its banks, which 

had emitted these financial instruments. Yet another part of the story turns out to 

impact Spanish citizens even more directly: municipalities had learned to live on a 

steadily rising revenue stream from real estate construction. When the Spanish real 

estate bubble burst, the revenue stream ceased from one day to the other, while large 

expenditures still needed to be paid. House prices imploded; newly constructed 

towns were born as ghost towns. While arguably the pervert financing mechanisms 

and greed of banks caused these disastrous dynamics, the specific sprawl dynamics 

of Spanish municipalities and its tax system exacerbated the crisis of municipal 

debts. This is the starting point of our analysis. 

The main concern of our investigation entertains  the nexus of urban sprawl and

local public intervention. Recent literature agrees that sprawled development leads 

to greater provision costs of local public services based on economics of density or 

agglomeration economics (Carruthers and Úlfarsson 2008; Carruthers and Ulfarsson 

2003; Gómez-Antonio, Hortas-Rico, and Li 2014; Hortas-Rico 2014; Hortas-Rico 

and Solé-Ollé 2010; Solé-Ollé and Viladecans-Marsal 2012). But interestingly 

enough, the work made by (Hortas-Rico 2014) for the Spanish case identifies 

additional dynamics in the public finance-sprawl relationship that may lead to short-

term surpluses of local finances. Taking her work as a starting point, we go a step 

further and analyse the medium to long-term effects on municipal budgets for the 

Spanish case. Our analysis focuses on the period when the intergovernmental 

transfers stopped as a consequence of the financial crisis to better estimate the role 

of local fiscal and planning instruments.  
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We review literatures that provide insights on the nexus between urban sprawl, 

local debts, and location values (section 2). After explaining our methods (section 

3), we investigate quantitatively how local land-use decisions shape municipal 

finances (section 4). We then discuss our results and conclude by suggesting that 

land use decisions at the local level influence both local financial sustainability and 

environmental change, and therefore should become focal points for municipalities 

that wish to tackle these two fronts to their own and the larger common benefit 

(sections 5 and 6). Our results reveal that municipal property tax level and design 

drives urban sprawl; and that short-sighted public finance strategies backlash upon 

the implosion of real estate bubbles. We point to the importance of recurrent 

location value taxes to stabilize municipal finances.  

2.Literature review

2.1 Urban sprawl and municipal indebtedness in Spain exceeds 

EU levels 

Although different definitions exist to measure urban sprawl, they have common

features: low levels of population density, lack of mixed use and long commuting 

distances (Brueckner 2000; Galster et al. 2001). Since the mid-1990s, Southern 

European cities experienced rapid urban expansion with these characteristics 

(European Environment Agency 2006; Kasanko and Barredo 2006; Saliba 1990; 

Schwarz 2010). Historical data shows that European cities now cover a surface 75% 

larger than in the mid-1950s, whereas population has grown only by 35% (European 

Environment Agency 2006). In particular, recent data points to an alarming trend: 

almost 1000 km2 per year were converted to urban land cover in the last decade, the 

majority of it turned into housing and recreation areas (European Commission

2013). But Spain is by far the largest contributor (25%), doubling its total amount 

since 20003. This difference also holds when we normalize by population; the 

annual land converted to urban use was 70m2 per capita between 2000 and 2012 in 

Spain, surpassed only by Ireland and Malta4 (European Commission 2013).  

3 Share of built-up area for the years 2000, 2012: Spain (1.93%; 3.9%) EU27 (4.0%;
4.9%). 

4 Land converted to urban use per capita 2000-2012 for the EU27: 34 m2.  
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Box 1. Desirability and Costs of Urban Sprawl 

Although urban sprawl may have several desirable outcomes –e.g. household́s 

preferences for larger housing units-, the undesirability of sprawl has been widely 

justified in the literature through multiple arguments. Inefficient land 

consumption depletes natural resources, including land and soil (Cervero 2001; 

Duarte and Tornés Fernández 2014; European Environment Agency 2006; M. T. 

Fernández and Duarte 2012; M. T. Fernández and Duarte 2012; Marmolejo 

Duarte and Tornés Fernández 2012; Stellmes et al. 2013). Sprawl induces high 

operational energy consumption of households, mostly due to the large shares of 

motorized transport modes, and longer distances travelled, increasing transport 

emissions consequently (Bart 2010; Cervero 2001; National Research Council 

2009; National Research Council 2002; Newman and Kenworthy 1989; Perkins et 

al. 2009; Rickwood, Glazebrook, and Searle 2008; Su 2011; Troy et al. 2003). 

Sprawl-related commuting patterns also cause significantly higher adverse health 

effects than transit-oriented modal shares (Berrigan et al. 2014; Bhatta and 

Drennan 2003; Creutzig, Mühlhoff, and Römer 2012; Creutzig and He 2009; 

Dulal and Akbar 2013; Echenique et al. 2012; Griffin et al. 2013; James et al. 

2013; OECD 2013). In addition, urban sprawl contributes to socioeconomic 

segregation, income inequality and polarization, and drives urban decay in core 

areas (Brueckner and Helsley 2011; Mieszkowski and Mills 1993; Mills and Price 

1984). Such a space-explicit environment makes households highly vulnerable to 

changes in fuel prices (Dodson and Sipe 2007; Ferdous et al. 2010; Sexton, Wu, 

and Zilberman 2012). Last but not least, urban sprawl makes financing of public 

infrastructures more difficult as economies of density get lost. In Southern 

Europe, the combination of sprawled development with local politics lead to an 

inefficient allocation of vast amounts of local investment (Couch, Leontidou, and 

Petschel-Held 2007; Díaz Orueta 2007; European Environment Agency 2006; 

García-Palomares 2010; Hawkins 2013).  

Spanish regions located along the Mediterranean coast and the central region are 

at the forefront of sprawling patterns (Catalán, Saurí, and Serra 2008; Ortuño-Padilla 

and Fernández-Aracil 2013; Saliba 1990; Solé-Ollé and Viladecans-Marsal 2012; 

Stellmes et al. 2013). Recent development shows strong residential suburbanization, 

experiencing growth on the fringes of cities with low densities, large losses of non-

urban land cover, depopulation of metropolitan inner cores, predominant 

construction of single-family houses, and great expansion of motorized transport 

networks (Catalán, Saurí, and Serra 2008; Garcia-López 2010; Garcia-López, Holl, 

and Viladecans-Marsal 2013; Puertas, Henríquez, and Meza 2014, 2010–2045).  

New development has low-density, spatially segregated land use, accompanied by 

massive road network development (Catalán, Saurí, and Serra 2008). Barcelona and 

Madrid metropolitan regions are typical examples of the overall loss of land-use 

efficiency in the country (European Environment Agency 2006; García-Palomares 

2010; Marull and Pino 2010). In Barcelona, the historical polycentric urban form 

has been highly disturbed through large suburbanization trends at the central 

business district and the pre-existing sub centres (Garcia-López 2010). Likewise, 
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Madrid is regarded as one of the EU hotspots in suburban development (European 

Environment Agency 2006), with 50% greater urbanization surface compared to 

1990s (European Commission 2013).  

The adverse effects of such sprawled developments become increasingly

evident. Spanish transport emissions, by half coming from private vehicles, have 

increased by one third since 1990 (Creutzig, Mühlhoff, and Römer 2012; 

Navalpotro, Pérez, and Quiroga 2012). Commuting volumes, distances, and car use 

mode share have multiplied in metropolitan areas, decreasing the energy efficiency 

of transport networks (García-Palomares 2010). Artificial land in coastal areas has 

doubled and by this, increased the vulnerability of these ecosystems and affecting its 

biodiversity. Soil sealing has diminished extremely important soil functionalities 

like its water storage capacity (Duarte and Tornés Fernández 2014; European 

Environment Agency 2006; M. T. Fernández and Duarte 2012). The Barcelona 

metropolitan regions displayed a simultaneous loss of energy and land-use 

efficiency since the mid-19th century, as tracked by changes in the functional 

landscape structure (Duarte and Tornés Fernández 2014; Marull and Pino 2010).  

But sprawl has also provoked socioeconomic consequences. The rocketing of 

single-family houses’ development in Spanish suburban areas has been linked to 

household’s indebtedness (European Environment Agency 2006; García-Palomares 

2010).  The most extreme case is Madrid, where urban planning was based on real 

estate suburban development and a decentralization process for all economic 

activities, favouring the construction of employment hubs and shopping and 

entertainment malls all over the region (Couch, Leontidou, and Petschel-Held 2007; 

European Environment Agency 2006; M. T. Fernández and Duarte 2012; García-

Palomares 2010). People have been pushed out of the city, and commuting volumes, 

distances, and car use mode share have skyrocketed together with increase in social 

segregation and share of households with mortgages (Díaz Orueta 2007; García-

Palomares 2010).  

The public sector has not been spared, especially after the financial crisis in 

2008. Evidence tell us that the costs of providing local public services in more 

sprawled urban settlements increases notably (Carruthers and Úlfarsson 2008; 

Carruthers and Ulfarsson 2003; Hortas-Rico and Solé-Ollé 2010). At the same time, 

municipal revenues have dropped in more than 15% since 2007 (European 

Commission 2014a). At first, intergovernmental transfers and short-term funding 

schemes were used to cushion the financial crisis, aiming at maintaining the 

economic activity in the construction sector. Urban plans were used as budget 

adjustment instruments. But after the bursting of the real estate bubble many private 

investment projects stopped (Torres-Machí et al. 2013). Real estate-based revenues 

declined drastically; sales, income and value added taxes reacted immediately, and 

entitlement programs costs started to increase (Council of Europe 2011; Ministerio 

de Hacienda y Administraciones Públicas 2014a; Pérez López et al. 2013). The 

increasing uncertainty made supranational bodies curtail their financial assistance to 
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municipalities, causing reductions in loans and transfers from 2011 onwards. 

Alternatives used to offset budgetary constraints in previous times, such as Public 

Private Partnerships (PPP), were also notoriously hindered (Council of Europe 

2011). The central government launched a municipal rescue plan between 2012 and 

2013, which granted local government’s financial help under strict restrictions. 

However, only one-third of the municipalities absorbed more than 80% of the state 

fund (Ministerio de Hacienda y Administraciones Públicas 2015; Ministerio de 

Hacienda y Administraciones Públicas 2014a). Altogether, local budgets have been 

most  severely  affected  by  the  financial  crisis;  the  gap  between  revenues  and 

expenditures appears insurmountable when previous sources of revenues are not 

taken into account (Council of Europe 2011). Regardless of ambitious budget cuts 

since 2009, the gap still remains. Adjustments have caused multiple adverse effects: 

temporal school closures due to poor hygiene, gradual deterioration of public 

transport, late payroll payments, and mass dismissals through employment 

regulation plans and privatization of public services between 2008 and 2013. But the 

local debt distribution among the more than 8000 Spanish municipalities is highly 

unequal: roughly a hundred of them represent more than 50% of the total local debt 

(Ministerio de Hacienda y Administraciones Públicas 2014a).  

But the imbalance between revenues and expenditures dates back some time and 

it is not solely related to the financial crisis. Annual differences at the local level 

have increased almost 75% since 1995. Cumulative imbalances have multiplied by a 

factor of 10. Tellingly, these figures are much greater at the local and regional 

government level (Fig. 1a). When comparing with other EU members, local per 

capita indebtedness in Spain is above 180 EUR, whereas in the EU27 is only 10 

EUR (both values close to 0 in 2000 (European Commission 2014a) (Fig. 1b). 

Spanish local public debt is the largest among EU states; it has risen to more than 11 

million EUR, 220% of local annual revenues and almost 4%  of the national Gross 

Domestic Product (GPD) in 20105 (Council of Europe 2011; European Commission 

2014a; Ministerio de Hacienda y Administraciones Públicas 2014a). Debt 

management has become the Alpha and Omega of Spanish municipalities. 

Fig. 1 Local Public Finances in Spain and the EU27. 1a: Cumulative difference 

between expenditures and revenues for the period 1995-2012 by level of 

Governance for Spain and EU27 (base year: 1995). 2b: Spanish average local 

5 National total debt has doubled in the same period up to 95% of GDP in 2013 
(Ministerio de Hacienda y Administraciones Públicas 2014a).  
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revenue and expenditure per capita in adjusted 2013 € 1998-2012. Source: 

(European Commission 2014a).  

2.2 Political particularities of Spanish municipalities 

The Spanish municipal map (in terms of its high local political fragmentation) plays 

an important role in local dynamics. Land-use regulatory responsibilities are shared 

by different levels of government. The central government establishes the land-use 

regulation benchmark regarding protected areas, whereas local governments pass 

municipal land-use plans, which gives them freedom to define their land use 

management and urban planning strategy (Bilbao, García Valiñas, and Suárez 

Pandiello 2006; G. Fernández 2008; Hortas-Rico 2014). But municipalities also 

have the duty to provide a range of services according to their population, 

independently or in partnership with other municipalities. In order to exercise its 

powers, they have the power of regulation and self-fiscal organization, and tax and 

financial management, among others. Specific to real state taxation, municipalities 

may require non-recurrent taxes, recurrent taxes and development taxes. Non-

recurrent taxes include: property transfer and certified legal documents tax, tax on 

inheritances and locations, special contributions. Recurrent taxes include: real estate 

tax, excises on real estate of non-resident organisations, tax on large commercial 

establishments, capital gain tax, and real estate tax for empty housing. Developing 

taxes include: urbanization fees, tax in the increase in value of urban land, fee on 

urban uses (Boletin Oficial del Estado 1985; Ministerio de Hacienda y 

Administraciones Públicas 2015; Velasco, Falcón y Tella, and Martínez Lago 2015). 

But the tax base is eroded in many ways. The real estate tax (IBI) for instance, 

excludes more than one third of the existing land uses. Reductions apply to 

properties with recent reassessments for the following 9 years. Deductions also 

apply to the tax bill, especially to new developments6.  Regardless of the surcharges 

to metro areas and unused properties7, they cannot offset the overall loses (Boletin 

Oficial del Estado 2004b; Boletin Oficial del Estado 2004a; Ministerio de Hacienda 

y Administraciones Públicas 2014b). In practice, Spanish municipalities enjoy a 

freedom to manage land use, which counteracts its relatively low fiscal 

responsibility.  

2.3 The nexus between urban sprawl, municipal indebtedness and 

planning policies 

To explore the link between urban sprawl, public indebtedness, and public 

intervention, we briefly point to important insights from the literature.  

Conceptually, urbanization dynamics are described through changes in

population, income, and transport costs, all of them linked through the price of 

6 Deductions: Regions of Ceuta and Melilla (-50%); new urban development (50-

90%); social housing (50%). 
7 Surcharges for metro areas (0.2%); unoccupied residential buildings (0-50%). 
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housing  (Alonso 1964; Mills 1967; Muth 1968). Fuel prices play a key causal role:

they determine not only urban expansion and urban form but indirectly also the 

financial viability of public transit (Creutzig 2014). Urban sprawl is partially driven 

by cheap money fuelling new real estate development (Squires 2002) and by 

physical geography and local amenities (Burchfield et al. 2006; Saiz 2010). 

Sprawled development aligns with individual preferences for large affordable 

consumption of land (Fujita, 1989). Population growth, enhanced purchasing power 

and changes in transport infrastructure and expenditures explain sprawling patterns 

to a great extent (Baum-Snow 2007; de Bartolome and Ross 2007; Leroy and 

Sonstelie 1983; Molloy and Shan 2012; Rodriguez 2013; Small 1981). Urban form 

characteristics also influence land consumption and commuting patterns –e.g. 

fragmentation of urban fabrics and job ratio balance- (Duarte and Tornés Fernández 

2014; M. T. Fernández and Duarte 2012). But fiscal policies and other public 

interventions are equally important in explaining recent developments. Literature 

highlights the role of market failures, fiscal distortions and similar government 

interventions (Brueckner 2000; Couch, Leontidou, and Petschel-Held 2007). For 

example, mortgage deductions and related housing policies encourage excessive 

land use conversion for residential use (Burchfield et al. 2006; Hamidi and Ewing 

2014; Squires 2002). Excessive spatial growth of cities is also caused by under-

pricing of infrastructures (Baum-Snow 2007; Brueckner 1997); absence of region-

wide cooperation, territorial competitiveness, decentralized land use planning 

polices and permissive urban plans (Carruthers and Ulfarsson 2001; Chorianopoulos 

et al. 2014; Eicher 2008). Last but not least, property tax regimes are key in 

explaining urban development patterns (Anderson 1986; R. Arnott 2005; Brueckner 

and Kim 2003; Cocconcelli and Medda 2013; Groves 2009; Song and Zenou 2006).  

Interestingly, in Europe fiscal and land-use policies are more important for 

urbanization dynamics than transport costs and income, especially compared to 

land-rich regions such as the US (Catalán, Saurí, and Serra 2008; Chorianopoulos et 

al. 2014; Couch, Leontidou, and Petschel-Held 2007; European Environment 

Agency 2010; European Environment Agency 2006). The work by (Couch, 

Leontidou, and Petschel-Held 2007) singles out political and social aspects as 

fundamental explaining factors of the recent urban growth patterns in Europe.  

The Spanish case exemplifies this local political influence starkly. Here, 

income, transport costs, housing and the economic recession explain recent urban 

development only to a certain extent for suburbanized areas. While such variables 

explain up to 80% of the variation in the construction of highly dense centralized 

development, they can only explain 48% of suburban sprawled development 

(Ortuño-Padilla and Fernández-Aracil 2013). Also, although the relatively low fuel 

taxation in Spain in comparison to other EU countries makes it more susceptible to 

fuel price variations, no major changes on commuting patterns have been observed 

since the start of the crisis (Álvarez et al. 2011), possibly due to lock-in effects in 

land-use/commuting patterns. Social factors accelerated the sprawling development: 

Seasonal life-style patterns, fragmented work, and leisure time multiplied the 
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demand for second homes and led to an oversupply of new dwellings unadjusted to

population growth figures (Couch, Leontidou, and Petschel-Held 2007; European 

Environment Agency 2006; Hortas-Rico 2014). Crucially, suburbanization trends 

have gone hand in hand with planning decisions at the local level, such as the 

provision of public infrastructure, planning regulations and other public-related 

interventions (Couch, Leontidou, and Petschel-Held 2007; Jaraíz Cabanillas et al. 

2013). In fact, local governments competed for the creation of new suburbs and 

increased the supply of land (Gómez-Antonio, Hortas-Rico, and Li 2014; Solé-Ollé 

and Viladecans-Marsal 2012). In this situation, household́s location preferences 

shifted towards segregated suburban communities (Díaz Orueta 2007; M. T. 

Fernández and Duarte 2012; García-Palomares 2010). In addition, national freeways 

and highways projects lacked planning restrictions, and lead to uncontrolled urban 

growth along transport corridors (Garcia-López, Holl, and Viladecans-Marsal 2013). 

In metro areas, motorway rings and duplications of pre-existing radial highways 

facilitated residential suburbanization even more (Díaz Orueta 2007). In Madrid for 

example, a decentralization process on all economic activities led to the 

development of employment hubs, shopping and entertainment malls throughout the 

region (Duarte and Tornés Fernández 2014; European Environment Agency 2006; 

M. T. Fernández and Duarte 2012). In Spain, urban sprawl was fed by municipal 

action. 

But how does the above link with local indebtedness? Municipalities slipped 

into a vicious circle of mounting provision of public resources to attract external 

capital investment, mainly taking the form of real estate development. Urban surface 

per person has increased in more than 10% since 2000; importantly most of this 

increase is due to unused urban land (Ministerio de Hacienda y Administraciones 

Públicas 2014b). Consequently, there has been an overprovision of infrastructures 

and services for urbanization, financed through large public investments. One 

example is street light consumption. EU energy efficiency goals for 2012 limited the 

per capita average consumption at 75kWh/year. In Spain this number peaked at 113 

kwh/year, the highest by far in the EU278. The total cost of streetlight doubled 

between 2007 and 2012, from EUR 450 million to EUR 830 million (Sánchez de 

Miguel et al. 2010). Mammoth investment in transport infrastructure driven by 

political interests is another reason, where underestimation of investment and 

maintenance costs bankrupted municipalities in numerous occasions, especially for 

those municipalities higher degree of decentralization and inter-municipal 

cooperation (Pérez López et al. 2013).  

Property taxation, often the most important source of local revenue, aims at

recovering public expenditures in municipalities. When public investment –

especially for new development- takes place, these fiscal instruments must ensure 

the raise of enough revenues to cover a share of the expenditures (Cho and Choi 

2014; Medda 2012; Wang et al. 2015). In the case of new development, developers 

8 France: 90-77 kwh/year; Germany: 48-43 kwh/year (Sánchez de Miguel et al. 2010) 
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pay for the cost of new development (Almeida et al. 2013; Brueckner 1997;

McFarlane 1999). Literature refer to as the so-called unearned value of locations, the 

share of property’s worth which is not produced by landowner’s labour, but from 

public intervention and to a certain extent from community actions and 

environmental quality (R. J. Arnott and Stiglitz 1979; Brandt 2014; Brueckner 2000; 

Fainstein 2012; Fernandez Milan, Kapfer, and Creutzig 2016; Mattauch et al. 2013; 

UN-HABITAT 1976). But Spanish municipalities have long counted on regional 

and national grants to balance their budgets. Additional infrastructure requirements 

associated with urban growth are mostly funded by upper tiers of government as 

some capital transfers are dependent on the municipalities’ infrastructure deficit 

(Hortas-Rico 2014; Ministerio de Hacienda y Administraciones Públicas 2015). 

Literature has already pointed at the role of planning decisions on land values and, 

as a consequence, development patterns (Almeida et al. 2013; Altes 2009; 

Cocconcelli and Medda 2013; Rebelo 2009).  

In Spain, land supply and the property tax design are particularly relevant. Land 

supply is considered to be one major contributor to sprawled development especially 

in the suburbs, making developable land cheap enough to attract investors (Gómez-

Antonio, Hortas-Rico, and Li 2014; Solé-Ollé and Viladecans-Marsal 2012). But 

revenues of property taxes in Spain have been relatively instable since early 2000́s 

compared to EU27; temporal variability emerges especially when investigating 

recurrent and non-recurrent property taxes independently9 (European Commission 

2014b; European Commission 2012; European Environment Agency 2010). As 

property taxes are the most important source of revenue for municipalities, they are 

likely to play a crucial role in explaining debt levels.  

We here look at all these views together and focus on exploring the link 

between urban developments, municipal finances and location values at the same 

time to see if local decision-making does have a say in the simultaneous sprawled 

settlements, location value increase and indebtedness. We use systematic statistical 

analysis to understand the role capitalization dynamics in real estate markets and the 

link with urban sprawl and debts in Spain. We explain our data and method in the 

next section.  

3.Methods

3.1 Temporal development of urban location values and property 

taxes 

To overview the development of real estate taxes and land supply with that of 

municipal indebtedness we first look at the behaviour of all real estate taxes and 

9 Recurrent taxes refer to those ones that are collected periodically, mostly on an 
annual basis. Non-recurrent taxes consist on transfer taxes, applicable only when a 
property changes its ownership.  
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compare them with location values for the period 2000-2013. We include values for 

developable land to tell us about land supply prices. We use data on market and 

cadastral location values from the Spanish Ministry of Public Works and the 

Ministry of Finance and Local Administration respectively (Ministerio de Fomento 

2015; Ministerio de Hacienda y Administraciones Públicas 2014b). We also 

calculate the location share (the% of real estate values coming from location values) 

to indicate the capitalization dynamics of public intervention in the real estate 

market. Tax revenues come from the European Commission report “Taxation trends 

in the European Union (European Commission 2014b)” and the Tax Revenue 

Statistics Database (European Commission 2015). All prices are adjusted to 2013€.  

3.2 The nexus between sprawl, indebtedness and location values 

For analysis, we rely on the urban economic framework explained in section 2. 

Formally, the urban economic budget equation allocates income Y to spurious 

consumption c, transport costs T=tr (with t marginal transport costs and r the travel 

distance to the inner city), and land consumption S=sR (with R rental costs per unit 

land and s the amount of land consumed): Y=c+Tr+Rs. This framework clarifies 

that urban sprawl is driven by higher income and lower marginal transport costs, 

both of which enable an higher amout of land consumption. In contrast, a restriction 

of land available for residential purposes would increase R and by this limit land 

consumption. Municipal expenditures on road infrastructure would reduce marginal 

transport costs and increase urban sprawl. Everything else being equal, higher 

expenditures would also be related to higher debt levels. Also, a tax rate on property 

would reduce urban sprawl and the value of property compared to the untaxed case. 

We use this theoretical framework to motivate the statistical analysis. 

We focus on the specific link between sprawl, indebtedness and location values 

and their relation with municipal intervention. We define four urban indicators to 

look at sprawl, indebtedness, and location values, five to look at municipal 

characteristics, and six indicators to evaluate municipal intervention (Table 1). In 

order to have a study period where intergovernmental transfers and short-term urban 

development revenues do not distort municipal budgets, we use data for the year 

2013 for all variables except from sprawl.  

The sprawl variable is defined as the difference in urban surface built per capita 

between 2006 and 2013. Among the multiple approaches to define sprawl, the per 

capita urbanised land has been recently used in the Spanish context by (Hortas-Rico 

and Solé-Ollé 2010) accompanied by other variables to increase preciseness. We 

take the urban surface built (following the sprawl definition used by (Hortas-Rico 

2014) for two points in time -2006 and 2013- and calculate the percentage change 

for the period to better assess the development pattern. Looking only at urban 

surface built – not total urban surface- and having two points in time, together 

improve the sprawling indicator.  Municipal indebtedness is defined as per urban 

surface to better account for the spatially explicit capitalization dynamics of public 
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investment10. We only look at urban surface because the majority of the public 

services municipalities are responsible for are carried out in designed urban land 

(Boletin Oficial del Estado 2004a; Boletin Oficial del Estado 1985; Velasco, Falcón 

y Tella, and Martínez Lago 2015). For location values, the Spanish cadastre 

database distinguishes between location and structural value of properties. We use 

the location values as they are a closer indicator of the capitalization dynamics we 

here want to look at – property values includes structure values, which do not 

necessarily come from the capitalization of public investment (R. J. Arnott and 

Stiglitz 1979; Burge 2014; Fainstein 2012; Mattauch et al. 2013; UN-HABITAT 

1976). We use per surface location value and residential property average value -the 

Spanish cadastre does not distinguish between structure and location values for 

different land uses-. Based on the insights from urban economic theory, we define 

the following municipal characteristics: share of urban surface – urbanity indicator-, 

population, total urban surface, and the distance to the nearest provincial capital –

economics of density indicators- (Brueckner 2000; Brueckner and Fansler 1983; 

Burchfield et al. 2006; Fujita 1989; McDonald 2009). We include a dummy variable 

“Province”11 to control for regional effects – notably income. For evaluating the 

public intervention, we focus on tax-induced distortions and land supply because 

they have been identified as major drivers of recent development in southern Europe 

(Couch, Leontidou, and Petschel-Held 2007; Gómez-Antonio, Hortas-Rico, and Li 

2014). Tax-induced distortions are evaluated though the urban property tax rate, the 

frequency of assessment (last assessment year) and the erosion of the tax base –in% 

loss- due to exemptions, reductions and deductions. The amount of land classified as 

developable indicates the land supply (Gómez-Antonio, Hortas-Rico, and Li 2014; 

Solé-Ollé and Viladecans-Marsal 2012). 

The data is from the Spanish cadastre (Ministerio de Hacienda y

Administraciones Públicas 2014b) except from that of municipal debt, which 

belongs to the Ministry of Finances and Public Administrations (Ministerio de 

Hacienda y Administraciones Públicas 2014a). There were 8188 Spanish 

municipalities in 2013. The cadastral database does not provide data for 

municipalities in the Basque Country and Navarra (594) and we therefore exclude 

them from the study. Next, 9 municipalities changed their boundaries between 2006 

and 2013, and we cannot calculate the sprawl variable. This said our initial sample 

consists of 7585 municipalities. The National Institute of Statistics defines a city one 

municipality with more than 10000 people (INE 2015). The vast majority of the 

Spanish municipalities correspond to rural areas; with very low number of people 

and little urbanised location (Fig. 2). We therefore fix the population limit to 13000 

to raise the average urban share of the sample from 10 to 20%12 (see Fig. A.1). 

10Typically, public investment variables are expressed in per capita (Bernardino 
Benito 2009; Garcia-Sanchez, Mordan, and Prado-Lorenzo 2012; Hortas-Rico 2014), but 
it does not reflect capitalization dynamics into location values.  

11 There is no data available for income at the municipal level for the year 2013. 
12 A Kernel density curve serves us to estimate the optimal population limit to 

increase the urban share in the sample. Municipalities with population between 10000 and 
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Fig. 2 Population and urban share of Spanish municipalities in 201313 

We also control for residential land share to exclude municipalities that did not

base their development on residential sprawl. As there is no data on the location use 

surface of the municipalities, we take the share of total cadastral value 

corresponding to residential land share. The total sample shows a residential 

cadastral value share between 55 and 85 (see Fig. A.1), thus we exclude those 

municipalities with less than 55% of residential cadastral value. Finally, we control 

for the municipal distance to capital to focus on suburban sprawled development. 

We exclude metropolitan urban centres – province capital municipalities- and 

13000 have relatively low urban share and would therefore not be representative if they 
were to be included.  

13 Data missing for Basque Country and Navarra for urban share as it is not available
in the cadastre.   

12



municipalities located within a ratio of 4.514 km as well as those municipalities that 

are no longer in the metropolitan areas of influence -45 km-15. Our statistical 

analysis is based on a sample of 265 municipalities, representing the 54% of the 

total Spanish population16 and 63% of the province map17 (Fig. 3).  

We perform a statistical analysis by looking at how our selected municipal 

characteristics and the public intervention indicators have a relation with sprawl, 

surface indebtedness and location values. We use ordinary least squares models - 

multivariate regression analysis- to explain the external dimensions in the empirical 

data. We test several linear regression models according to the existing literature 

that substantiate our models, including both municipal characteristics and local 

intervention indicators as explanatory variables. We further contemplate the link 

between the three urban indicators – in case of endogeneity -, as we include the 

additional other two in the regressions, although they do not always have 

explanatory power (e.g. for sprawl, the regression model also includes surface debt 

and location value). 

Fig. 3 Sample of 265 selected municipalities for the statistical analysis and their 

regional distribution according to provinces.  

14 Average ratio of regional capitals: 4.5 km (INE 2015).  
15 Recent case studies looking at commuting patterns in Spain report community 

distances typically varying between 0 and 45 km in metro areas  (Creutzig, Mühlhoff, and 
Römer 2012; Muñiz and Galindo 2005; Romaní, Suriñach, and Artiís 2003; Royuela and 
Vargas 2009).  

16 Spanish population 44274277; sample population: 23838423. 
17 Spanish provinces: 52; sample provinces: 33. 
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Table 1. Definition of the variables and descriptive statistics for the sample of 265

municipalities (for the year 2013, except for the sprawl variable) 

Indicator Measure Variable Unit Mean Min Max S.D 

Urban 

indictors 

Sprawl 
Δ Urban surface built 

per capita 2006-2013 
m2/pop 6.5 -164 179 33.8 

Debt 

Surface  debt: 

Municipal debt per 

surface 

€/m2 3.7 0 33 4.4 

Location

values 

Location value €/m2 152 14 1086 151 

Residential  property

value (mean)  
€ 72529 16694 262797 45138 

Municipal

characteristics 

Population n° 43171 13068 296479 46955 

Share urban: Urban 

surface in% of total 

surface 

% 22.2 0.5 76 17 

Urban Surface ha 858 32 5546 842 

Distance to capital km 22.9 4.6 45 11 

Province (dummy) - - - - - 

Local 

Intervent. 

Tax 

induced

distortion 

Tax rate % 0.6 0.2 1.2 0.2 

Exemptions % 3.29 0 33.5 4.0 

Reductions % 11.85 0 56.33 15.79 

Deductions % 3.12 0 18.23 3.62 

Assessment year year 2003 1986 2013 - 

Land

supply 

Share of urban surface 

not built 
% 37.3 7.4 82.8 13 

4.Results

First, we analyse how locations values and municipal tax revenue developed before 

and after the implosion of the real estate bubble in 2008. Motivated by the results, 

we then quantitatively assess, with regression analysis, how urban sprawl, debts, and 

location value depend on urban characteristics, and municipal tax design. The results 

demonstrate that sprawl, debt, and location value vary with location, and that 

municipal design of land taxation has a notable impact.  

4.1 Disjoint development of location values and property tax 

revenues  

With the financial crisis, the mean location value, as determined by the market, 

more than halved between its peak in 2007 and 2013, our last data point (Fig. 4a). 

Interestingly, the cadastral value increased slightly, reflecting a convergence of 

market and assessed value; in fact the share of location cadastral value increased by 

2% between 2008 and 2010, indicating a higher assessed value of locations 

compared to structures in the property price. The price of land supplied by 

municipalities for further residential build-up only increased 10%. This suggests 

that, on the one hand, further residential build-up ceased or slowed down, while, on 

the other hand, municipalities still set land aside for further development. 

14



The development of tax revenues before and after the financial crisis clarifies 

the dynamics. Revenues from development taxes decreased with the crises by 47% 

indicating continued development albeit at lower speed (Fig. 4b). However, the non-

current taxes display a drastic dynamic. Non-recurrent taxes i.e. transfer taxes of 

properties at market value, more than doubled in the build-up of the real estate 

bubble between 2002 and 2007; and they dropped drastically when the market 

collapsed to below 2002 values (Fig 4a). In absolute terms, 2013 revenues were 15% 

less than those from 2000. At the same time recurrent taxes have increased more 

than 40%, uninterrupted by the real estate bubble. This reflects that recurrent taxes 

are levied against the cadastral value, not the market value (compare with Fig. 4a). 

Together, all taxes in place captured on average no more than 0.25% of the total 

annual cadastral value (see Fig. A.2 for disaggregated revenues from all types of 

property taxes), which is, in addition, far below market prices (on average urban 

market values are almost 65% higher than cadastral values in the period 2000-2013). 

This suggests that recurrent taxes prevent municipal budgets from the absolute 

worst, but that they could also play a larger role towards recovery. 

Fig. 4 a) Urban location values 2000-2013 (market and cadastral value) and land 

share (secondary axis); b) Revenue from fiscal instruments based on property in 

Spain, 2000-2013. Source: European Commission, 2014a, 2014b; Ministerio de 

Fomento, 2015; Ministerio de Hacienda y Administraciones Públicas, 2014.  

We now proceed by investigating the independent variables influencing urban 

sprawl, municipal debt, and location value, revealing location-specific variation 

between municipalities.  

4.2 Statistical analysis 

We present the regression models on urban sprawl, surface debt and location value 

in Table 2. We run different test to check for collinearity, where none of the 

variables from the three reported regressions are worrisome. Our results show the 

following: urban sprawl can only be explained to a limited degree by our set of 

variables (R2: 0.22). Specifically, surface debt influences urban sprawl, albeit 

weakly: the higher the surface debt, the higher the sprawl. This result coincides with 

the hypothesis that public infrastructure investment for urbanization has been cost-

free for developers (development taxes don’t work, or not enough). Possibly 

municipalities learnt to live on transfers, redesigning from rural and urban, a result 

that goes in line with the bubble dynamics (results substantiated by (Hortas-Rico 
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2014). As expected from urban economic theory, the results show that the lower the 

residential value the higher the sprawl, as sprawl occurs in “cheap land” or where 

developable land is subsidised. In the same line, lower population, higher urban 

surface and higher distance to metropolitan areas lead to higher sprawl. (Brueckner 

and Fansler 1983; Burchfield et al. 2006; Mieszkowski and Mills 1993; Saiz 2010). 

As expected, the lower tax rates of developed land, the higher sprawl: a low tax rate 

appears to incentivize development (Anderson 1986; Groves 2009). The assessment 

year is also related to sprawl: land for development is reassessed before and after 

development. Contra intuitively, land supply does not explain sprawl in our sample 

–although they correlate significantly, see Table A.1-. An explanation could be that

our land supply variable is not well defined on a temporal scale. Development

occurred already in the previous years and land reclassification for urban 

development is no longer occurring. 

Surface debt can be partially explained by our set of variables (R2:0.44). 

Surface debt co-varies to considerable degree with location values. Higher location 

values produce higher debt when they are not captured by taxes. This confirms our 

hypothesis that public surface debt is privately capitalized by location values. In 

addition we observe that the more population and the lesser the urban surface, the 

higher the surface debt. Clearly, in areas with higher population density, the higher 

construction volume per surface leads to higher debts. Local intervention is also 

relevant. As expected, the more deductions the more surface debt, because, as noted 

above, new urban development benefits from deductions that go from 50 to 90% of 

the tax bill.  

Finally, location value is surprisingly well explained through a larger set of 

variables (R2:0.67). Higher surface debt produces higher location values as public 

investment increases location values (see Fig. 5 for a spatial visualization). More 

population, share urban and less surface leads to higher values, a result that also 

complies with urban economics (Alonso 1964; Mills 1967; Muth 1968). Quite 

intuitive, the more recent the assessment of cadastral values the higher value, 

highlighting the importance of the frequency of assessment. The lesser the land 

supply, the higher the land scarcity and thus the higher the market competitiveness 

leading to higher location values. Finally, lower tax rates lead to higher location 

values. This result is coherent with the insights from land taxation theory, indicating 

that higher taxation leads to counterfactually lower location values (not increase 

location values but stabilize them) (Cocconcelli and Medda 2013; Dye and England 

2009; Tideman 1982).  
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Table 2: Regression models of urban indicators, correlation coefficients and p-

values from a statistical analysis of a dataset comprising 265 municipalities. 

Coefficients listed (adjuted R2) are for the following models: a) sprawl = surface 

debt + residential value + population + urban surface + distance to capital + tax 

rate + assessment year; b) surface debt = location value + population + urban 

surface + deductions; c) location value = surface debt + population + share urban 

+ urban surface + tax rate + assessment year + land supply. Ommited values (“-“) 

denote variables that removing them from the model changed R2 by less than 0.01 

(the results presented therefore are refered to models that omit such variables in 

question). Statistical significance: * significant at p < 0.05 and ** p ≤ 0.01 

respectively.  

Dependent variable for the regression models analysed 

Data units 

Sprawl 

(Δ Urban surface 

built per capita 

2006-2013) 

Surface debt 

(Municipal debt per 

surface) 

Location value 

R2 (adjusted) 0.22 0.44 0.67 

Debt €/pop - - - 

Surface debt €/m2 0.82* - 9.18** 

Location value €/m2 - 0.01** - 

Residential value € -0.0003** - - 

Population n° -0.0001* 0.0005** 0.0006* 

Share urban % - - 1.59** 

Urban surface ha 0.02** -0.002** -0.03* 

Distance km 0.44** - - 

Province (dummy) - yes yes 

Tax rate % -20.37** - -316.35** 

Exemptions % - - - 

Reductions % - - - 

Deductions % - 0.12* - 

Assessment year % 1.17** - 7.33** 

Land supply % - - -2.61** 

5.Discussion

The combination of financial crisis and real estate bubble caused high damages on 

the national economy and the overall welfare of the population through public 

budget cuts, high unemployment and mortgage rates. And land intensive urban 

development is deeply entangled with environmental consequences such as higher 

greenhouse gas emissions. The 20 years preceding the financial crisis have seen an 

explosion of land use for housing and transport, particularly during the last decade, 

with often-detrimental outcome for the environment and climate change. Our 

analysis reveals how municipal policies participated in the making of this disaster. 

Our results need to be understood in the context of previous studies. Notably, 

empirical studies already demonstrated the downside of sprawling patterns for 

municipal budgets (Carruthers and Úlfarsson 2008; Carruthers and Ulfarsson 2003; 

Gómez-Antonio, Hortas-Rico, and Li 2014; Hortas-Rico 2014; Hortas-Rico and 
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Solé-Ollé 2010; Solé-Ollé and Viladecans-Marsal 2012). Specifically, (Hortas-Rico 

and Solé-Ollé 2010) indicate that sprawled development leads to greater provision 

costs of local public services. (García-Sánchez 2006) evaluated the efficiency of the 

water supply and found that population density has a statistically significant impact 

on the indexes of efficiency. But (Hortas-Rico 2014) also provided empirical 

evidence of the municipal interest of promotion urban development. Her results 

indicate that the increase in current revenues offsets the increase in current 

expenditures due to public service provision for new development. Although sprawl 

demands new infrastructures, the deficit generated by this new infrastructure is 

covered by intergovernmental transfers and, to a lesser extent, by revenues linked to 

the real estate cycle (including planning permissions, construction taxes, and taxes 

on land value improvements, revenues from sales of public land and asset revenues).  

These findings suggest that municipalities may be interested in encouraging 

urban sprawl. But our research points at the pitfalls of such a rationale. The financial 

crisis stopped the upcoming revenues from grants from upper tiers of governments 

and evinced the inefficiencies of revenue associated with the real estate cycle itself.  

In Spain – like most Southern European countries – municipal revenues system 

relied mainly on non-recurrent property taxation. But these fiscal packages were 

unable to recapture public urbanization investments –previously refer to as unearned 

values. Development taxes captured a very limited share of the public investment 

related to urban growth and non-recurrent taxes – taxes, stamps, duties, etc. – 

crashed with the financial crisis. Revenues from recurrent taxes remained stable or 

increased slightly but their magnitude was capturing only a small part of market 

values. The causes are many and varied. First, cadastral values remain below market 

values by a large margin. Second, the municipalities’ right to adjust the tax rate 

within a certain range encourages them to fix it at maximums of around 0.5% due to 

fiscal competitiveness18 (Boletin Oficial del Estado 2004b; Ministerio de Hacienda y 

Administraciones Públicas 2014b). But most important, third, are the uncountable 

number of exemptions, reductions and deductions of the property tax regime. Last 

but not least, municipal budgets have lacked in transparency and accountability 

around their urban development plans (Pérez López et al. 2013). As in many other 

countries, Spain lacks in adequate long-term fiscal instruments able to recover 

significant shares of public investments in the real estate market cycle, which has 

provoked exacerbated capitalization dynamics in the last decade (Dye and England 

2009; European Environment Agency 2010; Gaffney 2009; Ingram and Hong 2012; 

Institute for Fiscal Studies and Mirrlees 2011; Raslanas, Zavadskas, and Kaklauskas 

2010; UN-HABITAT 2011). 

18 Urban tax rate range: 0.4%-1.1% 
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Fig. 5 Surface debt and location values are spatially joint. Source: (Ministerio de 

Hacienda y Administraciones Públicas 2014b).  

The canonical variables from urban economics can hardly explain the difference 

that exists between Europés and Spanish recent urban land consumption and 

municipal indebtedness. In fact, local decision-making greatly influences the 

variables that shape the development of urban settlements. Notably, we find that 

surface debt contributes to explaining location value. Location values are higher 

where municipalities capture only a small fraction by taxes. This may indicate 

capitalization dynamics through real estate values. In fact, debt values in turn are 

higher were tax deductions are more common (but not were tax rates are lower). The 

role of tax deduction may appear somewhat surprising but, in fact, is in accordance 

with the literature, emphasizing that tax deduction became a major instrument in 

municipalities, systematically skewing the tax revenue statistics (Brueckner and 

Kim 2003; Groves 2009; McFarlane 1999).  
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Urban planning shapes land use mix, determines connectivity and accessibility

to urban services, its attractiveness and, ultimately, their perceived value in the real 

estate market. Thus, household location preferences and private investor’s decisions 

rely heavily on how municipal intervention is designed. Inversely, municipal 

decision-making for urban planning can create market distortions that - in a climate 

of propriety - inflict externalities. Often land will then be excessively developed. 

Our research combines the insights on urban sprawl from public finances, urban 

economics and environmental sciences and creates an explicit link between this type 

of development and municipal indebtedness. We argue that, if no capture of the 

value added by public intervention occurs, this value accumulates in real estate 

assets through location value increase. As municipal debts enlarge, strict budgetary 

constraints affect the provision of public services and investments. Our study also 

points towards a potential remedy: location value taxation has considerable to 

stabilize municipal budgets again, especially in those areas struggling the most (Cho 

and Choi 2014; McCluskey and Trinh 2013; Wang et al. 2015) and, at the same 

time, can help curve urban sprawl and its related CO2 emissions (Almeida et al. 

2013; Altes 2009; Bart 2010; Roakes 1996). Furthermore, location value taxes are 

also slightly more progressive than a property tax and stabilize real estate prices 

even under market bubbles conditions (Cocconcelli and Medda 2013; Haila 1985; 

Plummer 2010; Wang et al. 2015).  

Clearly, both local policy instruments and national and global real estate 

markets and financial engineered contributed to the Spanish real estate bubble. We 

suggest that the joint analysis of local and global factors to the real estate crisis, both 

with statistical assessment, and with theoretical analysis, is a fruitful field. A more 

comprehensive analysis would also improve the resolution of urban economic 

variables, such as income on household level, and travel time costs, but also include 

a wider perspective on municipal budgets. Such studies would further contribute to 

help policy makers in preventing new outbreaks of real estate and banking crises.  

6.Conclusion

In this paper, we investigated the joint development of rapid urban land 

consumption and municipal public finances in Spain. While shaped by global 

dynamics in financial markets, public intervention shapes sprawl and local debts 

through land values. The combination of permissive urban planning and tax-induced 

distortions exacerbated the housing bubble, and unsustainable urban expansion. To 

remedy this situation, we suggest that recurrent location values in real estate markets 

would reduce debt burdens and less permissive planning would alleviate sprawl in 

the long run. Crucially, these results demonstrate that municipal policies that seem 

adequate in times of expanding financial markets and associated liquidity can prove 

disastrous in the long-run. Instead prudent municipal policies disentangle public 

finances from temporary growth dynamics. Our analysis serves as a basis to 

investigate the entangled role of local decisions and global markets on land use, and 

its multi-scale effects.  
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Appendices 

Fig. A1.  Sample selection criteria for statistical analysis; a,b) Difference in the 

variable share urban for municipalities with a) below 13000 people and b) above 

13000 people; c,d) density distribution of c) residential values and d) municipal 

distance to capital for the whole sample (7585 municipalities).  

Fig. A.2. Disaggregated revenues from property taxes in Spain (2000-2013) Source 

(European Commission 2015; European Commission 2014b).  
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Table A.1. Relationship between urban indicators, municipal characteristics and 

local intervention. (Pearson’s coefficient). Significant relationship if p < 0.01 (*), 

and strong relation if p < 0.001 (**). 
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Surface debt 0.0 

Land value -0.1* 0.5** 

Residential 

mean 
-0.3** 0.0 0.5** 

Population 0.1 0.4** 0.3** 0.1 

Share urban -0.1* 0.2** 0.4** 0.3** 0.3** 

Urban surface 0.2** 0.0 0.0 0.2** 0.7** 0.1 

Distance to 

capital 
0.2** -0.1 -0.2** 0.01 -0.1 -0.4** 0.0 

Tax rate 0.0 0.2** -0.2** -0.4** -0.1 0.0 -0.2* 0.1 

Exemptions 0.0 0.0 0.1 0.2* 0.0 0.1* 0.0 0.0 -0.1 

Reductions 0.0 0.1 0.3** 0.5** 0.1 0.1 0.1 0.0 -0.1 0.0 

Deductions 0.0 0.2* 0.0 0.0 0.2* 0.1 0.1* 0.0 0.0 0.0 0.0 

Assessment 

year 
0.0 0.1 0.4** 0.6** 0.1 0.2* 0.1 -0.1 -0.2** 0.2* 0.8** -0.1 

Land supply 0.2** -0.3** -0.3** 0.0 0.0 -0.1 0.3** 0.1* -0.2** 0.1 0.0 0.0 0.1 
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from the Heinrich Böll Foundation PhD fellowship. 

References 

Almeida, Joana, Beatriz Condessa, Pedro Pinto, and José Antunes Ferreira. 2013. 

“Municipal Urbanization Tax and Land-Use management—The Case of Tomar, 

Portugal.” Land Use Policy, Themed Issue 1-Guest Editor Romy GreinerThemed 

Issue  2- Guest  Editor  Davide  Viaggi,  31  (March):  336–46. 

doi:10.1016/j.landusepol.2012.07.017. 

Alonso, William. 1964. “Location and Land Use: Toward a General Theory of Land 

Rent.” Harvard Univ. Press. 

Altes, Willem K. Korthals. 2009. “Taxing Land for Urban Containment: Reflections 

on  a  Dutch  Debate.” Land  Use  Policy  26  (2):  233–41. 

doi:10.1016/j.landusepol.2008.01.006. 

Álvarez, Luis J., Samuel Hurtado, Isabel Sánchez, and Carlos Thomas. 2011. “The 

Impact of Oil Price Changes on Spanish and Euro Area Consumer Price 

22



Inflation.” Economic  Modelling  28 (1–2): 422–31. 

doi:10.1016/j.econmod.2010.08.006. 

Anderson, John E. 1986. “Property Taxes and the Timing of Urban Land 

Development.” Regional Science and Urban Economics 16 (4): 483–92. 

doi:10.1016/0166-0462(86)90019-0. 

Arnott, Richard. 2005. “Neutral Property Taxation.” Journal of Public Economic 

Theory 7 (1): 27–50. 

Arnott, Richard J., and Joseph E. Stiglitz. 1979. “Aggregate Land Rents, 

Expenditure on Public Goods, and Optimal City Size.” The Quarterly Journal of 

Economics 93 (4): 471. doi:10.2307/1884466. 

Bart, István László. 2010. “Urban Sprawl and Climate Change: A Statistical 

Exploration of Cause and Effect, with Policy Options for the EU.” Land Use 

Policy, no. 2: 283–92. doi:10.1016/j.landusepol.2009.03.003. 

Baum-Snow, Nathaniel. 2007. “Suburbanization and Transportation in the 

Monocentric Model.” Journal of Urban Economics 62 (3): 405–23. 

doi:10.1016/j.jue.2006.11.006. 

Bernardino Benito, Francisco Bastida. 2009. “An Empirical Assessment of the 

Municipal Financial Situation in Spain.” International Public Management 

Journal 12 (4): 484–99. doi:10.1080/10967490903328139. 

Berrigan, David, Zaria Tatalovich, Linda W. Pickle, Reid Ewing, and Rachel

Ballard-Barbash. 2014. “Urban Sprawl, Obesity, and Cancer Mortality in the 

United States: Cross-Sectional Analysis and Methodological Challenges.” 

International Journal of Health Geographics 13 (1): 3. doi:10.1186/1476-072X-

13-3. 

Bhatta, S. D., and M. P. Drennan. 2003. “The Economic Benefits of Public 

Investment in Transportation: A Review of Recent Literature.” Journal of 

Planning  Education  and  Research  22  (3):  288–96. 

doi:10.1177/0739456X02250317. 

Bilbao, C, MA García Valiñas, and J Suárez Pandiello. 2006. “Intervenciones 

Públicas Haciendas Territoriales Y Precios de La Vivienda.” Papeles de 

Economía Española 109: 237–56. 

Boletin Oficial del Estado. 1985. Ley Reguladora de Las Bases Del Régimen Local.

BOE 80 RD Legislativo 7/1985. 

———. 2004a. Ley Reguladora de Las Haciendas Locales. BOE 59 RD Legislativo

2/2004. Vol. 59. 

———. 2004b. Ley Del Catastro Inmobiliario. BOE 58 RD Legislativo 1/2004. Vol. 

58.http://www.boe.es/buscar/act.php?id=BOE-A-2004-4163.

Brandt, Nicola. 2014. “Greening the Property Tax.” OECD Working Papers on

Fiscal  Federalism  17.  OECD  Publishing.  Paris,  France:  OECD. 

http://dx.doi.org/10.1787/5jz5pzw9mwzn-en. 

Brueckner, Jan K. 1997. “Infrastructure Financing and Urban Development: The 

Economics of Impact Fees.” Journal of Public Economics 66 (3): 383–407. 

———. 2000. “Urban Sprawl: Diagnosis and Remedies.” International Regional 

Science Review 23 (2): 160–171. 

23



Brueckner, Jan K., and David A. Fansler. 1983. “The Economics of Urban Sprawl: 

Theory and Evidence on the Spatial Sizes of Cities.” Review of Economics and 

Statistics 65 (3): 479–482. 

Brueckner, Jan K., and Robert W. Helsley. 2011. “Sprawl and Blight.” Journal of

Urban Economics 69 (2): 205–13. doi:10.1016/j.jue.2010.09.003. 

Brueckner, Jan K., and Hyun-A. Kim. 2003. “Urban Sprawl and the Property Tax.” 

International Tax and Public Finance 10 (1): 5–23. 

Burchfield, Marcy, Henry G. Overman, Diego Puga, and Matthew A. Turner. 2006. 

“Causes of Sprawl: A Portrait from Space.” The Quarterly Journal of Economics 

121 (2): 587–633. doi:10.1162/qjec.2006.121.2.587. 

Burge, Gregory. 2014. “The Capitalization Effects of School, Residential, and 

Commercial Impact Fees on Undeveloped Land Values.” Analysis of Urban 

Land Markets and the Impact of Land Market Regulation 44 (0): 1–13. 

doi:10.1016/j.regsciurbeco.2013.10.003. 

Carruthers, John I., and Gudmundur F. Ulfarsson. 2001. “Fragmentation and 

Sprawl: Evidence from Interregional Analysis.” Growth and Change 33 (3): 

312–40. doi:10.1111/1468-2257.00193. 

———. 2003. “Urban Sprawl and the Cost of Public Services.” Environment and

Planning B: Planning and Design 30 (4): 503 – 522. doi:10.1068/b12847. 

Carruthers, John I., and Gudmundur F. Úlfarsson. 2008. “Does ̀Smart Growth’ 

Matter to Public Finance?” Urban Studies 45 (9): 1791–1823. 

doi:10.1177/0042098008093379. 

Catalán, Bibiana, David Saurí, and Pere Serra. 2008. “Urban Sprawl in the 

Mediterranean? Patterns of Growth and Change in the Barcelona Metropolitan 

Region  1993–2000.” Landscape  and  Urban  Planning,  174–84. 

doi:10.1016/j.landurbplan.2007.11.004. 

Cervero, Robert. 2001. “Efficient Urbanisation: Economic Performance and the 

Shape of the Metropolis.” Urban Studies 38 (10): 1651–1671. 

Cho, SungChan, and Philip PilSoo Choi. 2014. “Introducing Property Tax in China 

as an Alternative Financing Source.” Land Use Policy 38 (May): 580–86. 

doi:10.1016/j.landusepol.2014.01.001. 

Chorianopoulos, Ioannis, Georgios Tsilimigkas, Sotirios Koukoulas, and Thomas 

Balatsos. 2014. “The Shift to Competitiveness and a New Phase of Sprawl in the 

Mediterranean City: Enterprises Guiding Growth in Messoghia – Athens.” Cities 

39 (0): 133–143. doi:10.1016/j.cities.2014.03.005. 

Cocconcelli, Luca, and Francesca Romana Medda. 2013. “Boom and Bust in the 

Estonian Real Estate Market and the Role of Land Tax as a Buffer.” Land Use 

Policy 30 (1): 392–400. doi:10.1016/j.landusepol.2012.04.007. 

Couch, Chris, Lila Leontidou, and Gerhard Petschel-Held, eds. 2007. Urban Sprawl 

in Europe. Landscapes, Land-Use Change and Policy. Oxford, UK: Blackwell 

Publishing Ltd. 

Council of Europe. 2011. “Local Government in Critical Times: Policies for Crisis, 

Recovery and a Sustainable Future.” Council of Europe texts. Strasbourg, 

France: Council of Europe. 

24



Creutzig, Felix. 2014. “How Fuel Prices Determine Public Transport Infrastructure, 

Modal Shares and Urban Form.” Urban Climate 10, Part 1 (December): 63–76. 

doi:10.1016/j.uclim.2014.09.003. 

Creutzig, Felix, and Dongquan He. 2009. “Climate Change Mitigation and Co-

Benefits of Feasible Transport Demand Policies in Beijing.” Transportation 

Research Part D: Transport and Environment 14 (2): 120–31. 

doi:10.1016/j.trd.2008.11.007. 

Creutzig, Felix, Rainer Mühlhoff, and Julia Römer. 2012. “Decarbonizing Urban

Transport in European Cities: Four Cases Show Possibly High Co-Benefits.” 

Environmental  Research  Letters  7  (4):  44042.  doi:10.1088/1748-

9326/7/4/044042. 

de Bartolome, Charles A.M., and Stephen L. Ross. 2007. “Community Income 

Distributions in a Metropolitan Area.” Journal of Urban Economics 61 (3): 496–

518. doi:10.1016/j.jue.2006.08.005. 

Díaz Orueta, Fernando. 2007. “Madrid: Urban Regeneration Projects and Social 

Mobilization.” Cities 24 (3): 183–93. doi:10.1016/j.cities.2006.11.004. 

Dodson, Jago, and Neil Sipe. 2007. “Oil Vulnerability in the Australian City:

Assessing Socioeconomic Risks from Higher Urban Fuel Prices.” Urban Studies 

44 (1): 37–62. doi:10.1080/00420980601023810. 

Duarte, Carlos Marmolejo, and Moira Tornés Tornés Fernández. 2014. “Using GIS 

and Teledetection Data to Assess Mobility and Land Consumption in 

Polynucleated Landscapes.” IOP Conference Series: Earth and Environmental 

Science 19 (March): 12006. doi:10.1088/1755-1315/19/1/012006. 

Dulal, Hari Bansha, and Sameer Akbar. 2013. “Greenhouse Gas Emission

Reduction Options for Cities: Finding the ‘Coincidence of Agendas’ between 

Local Priorities and Climate Change Mitigation Objectives.” Habitat 

International 38 (April): 100–105. doi:10.1016/j.habitatint.2012.05.001. 

Dye, Richard F., and Richard W. England, eds. 2009. Land Value Taxation: Theory, 

Evidence, and Practice. Cambridge, MA: Lincoln Institute of Land Policy. 

Echenique, Marcial H., Anthony J. Hargreaves, Gordon Mitchell, and Anil Namdeo. 

2012. “Growing Cities Sustainably: Does Urban Form Really Matter?” Journal 

of  the  American  Planning  Association  78  (2):  121–37. 

doi:10.1080/01944363.2012.666731. 

Eicher, Theo S. 2008. “Housing Price and Land Use Regulations: A Study of 250 

Major US Cities.” Forthcoming, Northwest Journal of Business and Economics. 

European Commission. 2012. “Possible Reforms for Real Estate Taxation - Criteria 

for Successful Policies.” Occasional Papers 119. 

———. 2014a. “Integrated Government Finance Statistics.” Eurostat.

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Integrated_govern

ment_finance_statistics_presentation. 

———. 2014b. “Taxation Trends in the European Union. Data for the EU Member 

States, Iceland and Norway.” EUROSTATS. 

———.  2015.  “Tax  Revenue  Statistics.” Eurostat.

http://ec.europa.eu/taxation_customs/resources/documents/taxation/gen_info/eco

nomic_analysis/tax_structures/2014/report.pdf. 

25



European Commission, Eurostat. 2013. “Land Cover Statistics.” October. 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Land_cover_statis

tics. 

European Environment Agency. 2006. Urban Sprawl in Europe: The Ignored 

Challenge. Luxembourg: Office for Official Publications of the European 

Communities. 

———. 2010. “Land in Europe: Prices, Taxes and Use Patterns.” EEA Technical 

report 4/2010. Copenhagen. 

Fainstein, Susan S. 2012. “Land Value Capture and Justice.” In Value Capture and

Land Policies, ed. Gregory K. Ingram and Yu-Hung Hong, 21–40. Cambridge, 

MA: The Lincoln Institute of Land Policy. 

Ferdous, Nazneen, Abdul Rawoof Pinjari, Chandra R. Bhat, and Ram M. Pendyala. 

2010. “A Comprehensive Analysis of Household Transportation Expenditures 

Relative to Other Goods and Services: An Application to United States 

Consumer Expenditure Data.” Transportation 37 (3): 363–390. 

Fernández, G. 2008. “Urbanismo Y Financiación Local.” Papeles de Economía

Española 115 (212–225). 

Fernández, Moira Tornés, and Carlos Marmolejo Duarte. 2012. “¿Reduce el 

policentrismo el consumo de suelo urbanizado? Una primera aproximación para 

las siete áreas metropolitanas españolas.” Arquitectura, Ciudad y Entorno 6 (18). 

doi:10.5821/ace.v6i18.2549. 

Fernandez Milan, Blanca, David Kapfer, and Felix Creutzig. 2016. “A Systematic 

Framework of Location Value Taxes Reveals Dismal Policy Design in Most 

European  Countries.” Land  Use  Policy 51  (February):  335–49. 

doi:10.1016/j.landusepol.2015.11.022. 

Fujita, Masahisa. 1989. Urban Economic Theory: Land Use and City Size.

Cambridge University Press. 

Gaffney, Mason. 2009. “The Hidden Taxable Capacity of Land: Enough and to

Spare.” Internet Journal of Social Economics 36 (4): 328–411. 

Galster, George, Royce Hanson, Michael R. Ratcliffe, Harold Wolman, Stephen

Coleman, and Jason Freihage. 2001. “Wrestling Sprawl to the Ground: Defining 

and Measuring an Elusive Concept.” Housing Policy Debate 12 (4): 681–717. 

doi:10.1080/10511482.2001.9521426. 

Garcia-López, Miquel-Àngel. 2010. “Population Suburbanization in Barcelona, 

1991-2005: Is Its Spatial Structure Changing?” Journal of Housing Economics 

19 (2): 119–32. 

Garcia-López, Miquel-Àngel, Adelheid Holl, and Elisabet Viladecans-Marsal. 2013. 

“Suburbanization and Highways: When the Romans, the Bourbons and the First 

Cars Still Shape Spanish Cities.” Working Paper 2013/5. Institut d’Economia de 

Barcelona (IEB). 

http://econpapers.repec.org/paper/iebwpaper/2013_2f6_2fdoc2013-5.htm. 

García-Palomares, Juan Carlos. 2010. “Urban Sprawl and Travel to Work: The Case 

of the Metropolitan Area of Madrid.” Journal of Transport Geography, no. 2: 

197–213. doi:10.1016/j.jtrangeo.2009.05.012. 

26



García-Sánchez, Isabel M. 2006. “Efficiency Measurement in Spanish Local 

Government: The Case of Municipal Water Services.” Review of Policy 

Research 23 (2): 355–72. doi:10.1111/j.1541-1338.2006.00205.x. 

Garcia-Sanchez, Isabel M., Noemi Mordan, and Jose Manuel Prado-Lorenzo. 2012. 

“Effect of the Political System on Local Financial Condition: Empirical 

Evidence for Spain’s Largest Municipalities.” Public Budgeting & Finance 32 

(2): 40–68. doi:10.1111/j.1540-5850.2011.00986.x. 

Gómez-Antonio, M., M. Hortas-Rico, and L. Li. 2014. “The Causes of Urban

Sprawl in Spanish Urban Areas: A Spatial Approach.” Working paper series. 

Collection B: Regional and Sectoral Economics, 1402, Universidade de Vigo, 

GEN - Governance and Economics Research Network. 

Griffin, Beth Ann, Christine Eibner, Chloe E. Bird, Adria Jewell, Karen Margolis, 

Regina Shih, Mary Ellen Slaughter, Eric A. Whitsel, Matthew Allison, and Jose 

J. Escarce. 2013. “The Relationship between Urban Sprawl and Coronary Heart 

Disease  in  Women.” Health  &  Place  20  (March):  51–61. 

doi:10.1016/j.healthplace.2012.11.003. 

Groves, Jeremy R. 2009. “The Impact of Positive Property Tax Differentials on the 

Timing of Development.” Regional Science and Urban Economics 39 (6): 739–

48.doi:10.1016/j.regsciurbeco.2009.07.004.

Haila, Anne. 1985. “The Effects of Land Value Tax on Land Use.” Land Use Policy 

2 (3): 240–43. doi:10.1016/0264-8377(85)90073-0. 

Hamidi, Shima, and Reid Ewing. 2014. “A Longitudinal Study of Changes in Urban

Sprawl between 2000 and 2010 in the United States.” Landscape and Urban 

Planning 128 (August): 72–82. doi:10.1016/j.landurbplan.2014.04.021. 

Hawkins, Christopher V. 2013. “Planning and Competing Interests: Testing the 

Mediating Influence of Planning Capacity on Smart Growth Policy Adoption.” 

Journal of Environmental Planning and Management 0 (0): 1–21. 

doi:10.1080/09640568.2013.829027. 

Hortas-Rico, Miriam. 2014. “Urban Sprawl and Municipal Budgets in Spain: A

Dynamic Panel Data Analysis.” Papers in Regional Science 93 (4): 843–64. 

doi:10.1111/pirs.12022. 

Hortas-Rico, Miriam, and Albert Solé-Ollé. 2010. “Does Urban Sprawl Increase the 

Costs of Providing Local Public Services? Evidence from Spanish 

Municipalities.” Urban  Studies 47  (7):  1513–40. 

doi:10.1177/0042098009353620. 

INE. 2015. “Instituto Nacional de Estadistica: Demografía.” http://www.ine.es/. 

Ingram, Gregory K., and YU-Hung Hong. 2012. Value Capture and Land Policies.

Cambridge, MA: Lincoln Institute of Land Policy. 

Institute for Fiscal Studies, and James Mirrlees, eds. 2011. “Chapter 16: The 

Taxation of Land and Property.” In Tax By Design: The Mirrlees Review, 1sted. 

Oxford , UK: Oxford University Press. 

James, Peter, Philip J. Troped, Jaime E. Hart, Corinne E. Joshu, Graham A. Colditz, 

Ross C. Brownson, Reid Ewing, and Francine Laden. 2013. “Urban Sprawl, 

Physical Activity, and Body Mass Index: Nurses’ Health Study and Nurses’ 

27



Health Study II.” American Journal of Public Health 103 (2): 369–75. 

doi:10.2105/AJPH.2011.300449. 

Jaraíz Cabanillas, Francisco Javier, Julián Mora Aliseda, José Antonio Gutiérrez 

Gallego, and Jin Su Jeong. 2013. “Comparison of Regional Planning Strategies: 

Countywide General Plans in USA and Territorial Plans in Spain.” Land Use 

Policy 30 (1): 758–73. doi:10.1016/j.landusepol.2012.06.001. 

Kasanko, Marjo, and José I. Barredo. 2006. “Are European Cities Becoming

Dispersed?: A Comparative Analysis of 15 European Urban Areas.” Landscape 

and Urban Planning, 111–30. doi:10.1016/j.landurbplan.2005.02.003. 

Leroy, S.F., and J.F. Sonstelie. 1983. “Paradise Lost and Regained: Transportation

Innovation, Income, and Residential Location.” Journal of Urban Economics, 67 

– 89. 

Marmolejo Duarte, Carlos Ramiro, and Moira Tornés Fernández. 2012. “Does 

Polycentrism Reduce Land Consumption? An Analysis for the Biggest 

Metropolitan Systems in Spain.” In . Centre de Política de Sòl i Valoracions. 

http://upcommons.upc.edu/handle/2099/13303. 

Marull, Joan, and Joan Pino. 2010. “Social Metabolism, Landscape Change and 

Land-Use Planning in the Barcelona Metropolitan Region.” Land Use Policy, no. 

2: 497–510. doi:10.1016/j.landusepol.2009.07.004. 

Mattauch, Linus, Jan Siegmeier, Ottmar Edenhofer, and Felix Creutzig. 2013. 

“Financing Public Capital through  Land Rent Taxation: A Macroeconomic 

Henry George Theorem.” 4280. CESifo Working Paper. 

McCluskey, William J., and Hong-Loan Trinh. 2013. “Property Tax Reform in

Vietnam: Options, Direction and Evaluation.” Land Use Policy 30 (1): 276–85. 

doi:10.1016/j.landusepol.2012.03.007. 

McDonald, John F. 2009. “Calibration of a Monocentric City Model with Mixed 

Land Use and Congestion.” Regional Science and Urban Economics 39 (1): 90–

96.doi:10.1016/j.regsciurbeco.2008.06.005.

McFarlane, Alastair. 1999. “Taxes, Fees, and Urban Development.” Journal of

Urban Economics 46 (3): 416–36. doi:10.1006/juec.1999.2130. 

Medda, Francesca. 2012. “Land Value Capture Finance for Transport Accessibility: 

A Review.” Journal of Transport Geography 25 (November): 154–61. 

doi:10.1016/j.jtrangeo.2012.07.013. 

Mieszkowski, Peter, and Edwin S Mills. 1993. “The Causes of Metropolitan 

Suburbanization.” Journal of Economic Perspectives 7 (3): 135–47. 

Mills, Edwin S. 1967. “An Aggregative Model of Resource Allocation in a 

Metropolitan Area.” The American Economic Review 57 (2): 197–210. 

Mills, Edwin S., and Richard Price. 1984. “Metropolitan Suburbanization and 

Central City Problems.” Journal of Urban Economics 15 (1): 1–17. 

doi:10.1016/0094-1190(84)90019-6. 

Ministerio de Fomento. 2015. “Estadística de Precios de Suelo Urbano.” 

http://www.fomento.es/BE2/?nivel=2&orden=36000000. 

Ministerio de Hacienda y Administraciones Públicas. 2014a. “Deuda Viva de Los 

Ayuntamientos.” Deuda  Viva  de  Las  Entidades  Locales. 

http://www.minhap.gob.es/es-

28



es/areas%20tematicas/administracion%20electronica/oveell/paginas/deudaviva.a

spx. 

———.  2014b.  “Portal  de  La  Dirección  General  Del  Catastro.” 

http://www.catastro.meh.es/. 

———.  2015.  “Datos  Presupuestarios  de  Los  Entes  Territoriales.” 

http://serviciosweb.meh.es/apps/EntidadesLocales/. 

Molloy, Raven, and Hui Shan. 2012. “The Effect of Gasoline Prices on Household 

Location.” Review of Economics and Statistics 95 (4): 1212–21. 

Muñiz, Ivan, and Anna Galindo. 2005. “Urban Form and the Ecological Footprint of 

Commuting. The Case of Barcelona.” Ecological Economics 55 (4): 499–514. 

doi:10.1016/j.ecolecon.2004.12.008. 

Muth, Richard F. 1968. Cities and Housing. Chicago, US: University of Chicago 

Press. 

National Research Council. 2002. “Costs of Sprawl: 2002.” Transit Cooperative 

Research Program 74. Washington, D.C.: National Academy Press. 

———. 2009. “Driving and the Built Environment: The Effects of Compact 

Development on Motorized Travel, Energy Use, and CO2 Emissions.” 

Transportation  Research  Board.  Special  Report  298. 

http://www.nap.edu/catalog.php?record_id=12747. 

Navalpotro, José Antonio Sotelo, María Sotelo Pérez, and Fernando García Quiroga. 

2012. “Evolution of Greenhouse Effect Gas Emissions in Road Transport Sector 

in Spain in.” International Journal of Applied 2 (9): 22–27. 

Newman, Peter, and Jeffrey Kenworthy. 1989. “Gasoline Consumption and Cities.” 

Journal  of  the American  Planning  Association  55  (1):  24–37. 

doi:10.1080/01944368908975398. 

OECD. 2013. “Green Growth in Cities.” OECD Green Growth Studies. OECD 

Publishing. OECD. http://dx.doi.org/10.1787/9789264195325-en. 

Ortuño-Padilla, Armando, and Patricia Fernández-Aracil. 2013. “Impact of Fuel 

Price on the Development of the Urban Sprawl in Spain.” Journal of Transport 

Geography 33 (December): 180–87. doi:10.1016/j.jtrangeo.2013.10.004. 

Pérez López, Gemma, Ana María Plata Díaz, José L. Zafra Gómez, and Antonio M. 

López Hernández. 2013. “Deuda Viva Municipal En Un Contexto de Crisis 

Económica: Análisis de Los Factores Determinantes Y de Las Formas de 

Gestión.” Revista  de  Contabilidad 16  (2):  83–93. 

doi:10.1016/j.rcsar.2012.12.001. 

Perkins, Alan, Steve Hamnett, Stephen Pullen, Rocco Zito, and David Trebilcock. 

2009. “Transport, Housing and Urban Form: The Life Cycle Energy 

Consumption and Emissions of City Centre Apartments Compared with 

Suburban Dwellings.” Urban Policy and Research 27 (4): 377–96. 

doi:10.1080/08111140903308859. 

Plummer, Elizabeth. 2010. “Evidence on the Distributional Effects of a Land Value 

Tax on Residential Households.” National Tax Journal 63 (1): 63–92. 

Puertas, Olga Lucia, Cristian Henríquez, and Francisco Javier Meza. 2014. 

“Assessing Spatial Dynamics of Urban Growth Using an Integrated Land Use 

29



Model. Application in Santiago Metropolitan Area, 2010–2045.” Land Use 

Policy 38 (May): 415–25. doi:10.1016/j.landusepol.2013.11.024. 

Raslanas, Saulius, Edmundas Kazimieras Zavadskas, and Arturas Kaklauskas. 2010. 

“LVT in the Context of Sustainable Urban Development and Assessment. Part I 

- Policy Analysis and Conceptual Model for the Taxation System of Real 

Property.” International Journal of Strategic Property Management 14 (1): 73–

86.doi:10.3846/ijspm.2010.06.

Rebelo, Emília Malcata. 2009. “Land Economic Rent Computation for Urban

Planning and Fiscal Purposes.” Land Use Policy 26 (3): 521–34. 

doi:10.1016/j.landusepol.2008.07.008. 

Rickwood, Peter, Garry Glazebrook, and Glen Searle. 2008. “Urban Structure and

Energy—A Review.” Urban Policy and Research 26 (1): 57–81. 

doi:10.1080/08111140701629886. 

Roakes, Susan L. 1996. “Reconsidering Land Value Taxation: The Golden Key?” 

Land Use Policy 13 (4): 261–72. doi:10.1016/0264-8377(96)84556-X. 

Rodriguez, J. 2013. “Effect of High Gasoline Prices on Low-Density Housing 

Development.” Leadership and Management in Engineering 13 (3): 131–43. 

Romaní, Javier, Jordi Suriñach, and Manuel Artiís. 2003. “Are Commuting and 

Residential Mobility Decisions Simultaneous?: The Case of Catalonia, Spain.” 

Regional Studies 37 (8): 813–26. doi:10.1080/0034340032000128730. 

Royuela, Vicente, and Miguel A. Vargas. 2009. “Defining Housing Market Areas 

Using Commuting and Migration Algorithms: Catalonia (Spain) as a Case 

Study.” Urban Studies 46 (11): 2381–98. doi:10.1177/0042098009342600. 

Saiz, Albert. 2010. “The Geographic Determinants of Housing Supply.” The 

Quarterly  Journal  of  Economics  125  (3):  1253–96. 

doi:10.1162/qjec.2010.125.3.1253. 

Saliba, Louis J. 1990. “Coastal Land Use and Environmental Problems in the 

Mediterranean.” Land Use Policy 7 (3): 217–30. doi:10.1016/0264-

8377(90)90036-X. 

Sánchez de Miguel, Alejandro, Jaime Zamorano Calvo, Berenice Pila Díez, Jesús 

Rubio Jiménez, Roque Ruiz Carmona, Isabel Rodríguez Herranz, Alicia 

González Pérez, et al. 2010. “Contaminación lumínica en España 2010.” 

Highlights  of  Spanish  Astrophysics  VI  Procee  (September). 

http://eprints.ucm.es/12284/. 

Schwarz, Nina. 2010. “Urban Form revisited—Selecting Indicators for 

Characterising European Cities.” Landscape and Urban Planning, no. 1: 29–47. 

doi:10.1016/j.landurbplan.2010.01.007. 

Sexton, Steven E., JunJie Wu, and David Zilberman. 2012. “How High Gas Prices 

Triggered the Housing Crisis: Theory and Empirical Evidence.” Working Paper 

34.Berkeley, California: UC Center for Energy and Environmental Economics.

Small, Kenneth A. 1981. “A Comment on Gasoline Prices and Urban Structure.” 

Journal of Urban Economics 10 (3): 311–322. 

Solé-Ollé, Albert, and Elisabet Viladecans-Marsal. 2012. “Lobbying, Political 

Competition, and Local Land Supply: Recent Evidence from Spain.” Journal of 

Public Economics 96 (1–2): 10–19. doi:10.1016/j.jpubeco.2011.08.001. 

30



Song, Yan, and Yves Zenou. 2006. “Property Tax and Urban Sprawl: Theory and

Implications for US Cities.” Journal of Urban Economics 60 (3): 519–34. 

doi:10.1016/j.jue.2006.05.001. 

Squires, Gregory D., ed. 2002. Urban Sprawl: Causes, Consequences, & Policy 

Responses. Washington, DC: Urban Inst Pr. 

Stellmes, M., A. Röder, T. Udelhoven, and J. Hill. 2013. “Mapping Syndromes of 

Land Change in Spain with Remote Sensing Time Series, Demographic and 

Climatic  Data.” Land  Use  Policy  30  (1):  685–702. 

doi:10.1016/j.landusepol.2012.05.007. 

Su, Qing. 2011. “The Effect of Population Density, Road Network Density, and

Congestion on Household Gasoline Consumption in U.S. Urban Areas.” Energy 

Economics 33 (3): 445–52. 

Tideman, T. Nicoulaus. 1982. “A Tax on Land Values Is Neutral.” National Tax 

Journal 35 (1): 109. 

Torres-Machí, Cristina, Eugenio Pellicer, Víctor Yepes, and Miguel Picornell. 2013. 

“Impact of the Economic Crisis in Construction: A Perspective from Graduate 

Students.” Procedia - Social and Behavioral Sciences, 2nd Cyprus International 

Conference on Educational Research (CY-ICER 2013), 89 (October): 640–45. 

doi:10.1016/j.sbspro.2013.08.908. 

Troy, Patrick, Darren Holloway, Stephen Pullen, and Raymond Bunker. 2003.

“Embodied and Operational Energy Consumption in the City.” Urban Policy 

and Research 21 (1): 9–44. doi:10.1080/0811114032000062128. 

UN-HABITAT. 1976. “The Vancouver Action Plan. D. Land.” In Habitat: United

Nations Conference on Human Settlements. Vancouver, Canada: United Nations. 

http://www.un-documents.net/vp-d.htm. 

———. 2011. “Innovative Land and Property Taxation.” Nairobi, Kenya: UNON, 

Publishing Services Section. 

Velasco, Gaspar de la Peña, Ramón Falcón y Tella, and Miguel Ángel Martínez 

Lago. 2015. Sistema Fiscal Español. Iustel. Madrid: Portal Derecho S.A. 

Wang, Yiming, Dimitris Potoglou, Scott Orford, and Yi Gong. 2015. “Bus Stop, 

Property Price and Land Value Tax: A Multilevel Hedonic Analysis with 

Quantile  Calibration.” Land  Use  Policy  42  (January):  381–91. 

doi:10.1016/j.landusepol.2014.07.017. 

31




