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ABSTRACT

According to the United Nations, cities are responsible for 75% of all energy consumption and for 80% of all
greenhouse gas emissions globally. Urban planning and land use policies therefore play a major role in the mitigation
of climate change. High urban density is often promoted as a sustainable land use policy. However, the environmental
and social sustainability of dense urban structures can be challenged. Even though higher urban density may correlate
with the increased carbon-efficiency of transportation and housing services, recent research has demonstrated that, in
several cases, urban density is not a valid indicator for overall carbon-efficiency, let alone sustainability. The purpose
of this study is to examine the extent to which local objectives for environmental and social sustainability can be
achieved through the promotion of urban density in a predominantly rural case area. The analysis is conducted as a
case study, where qualitative case-specific data is collected mainly from public proceedings. Quantitative data from
multiple past case studies, some of which is case-specific, is used for carbon footprint calculations. The main finding of
the study is that even though higher urban density is promoted in the case area as an environmentally-, socially- and
economically sustainable use of land, increases in construction and consumption are actually likely to water down the
potential carbon-efficiency gains. It is also found that the area’s policies in pursuit of increased urban density have had
negative social impacts.
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INTRODUCTION

According to the United Nations, cities are responsible for 75% of all energy consumption and for 80% of all
greenhouse gas (GHG) emissions globally. Given this, urban planning plays a major role in the mitigation of climate
change (Ash et al. 2008). Where urban planning is used to promote economical, social and environmental sustainability,
higher urban density is often seen as an effective land-use strategy (e.g. VandeWeghe and Kennedy 2007; Fields 2009).
In regions that require space heating for part of the year, high-density residential areas with high-density buildings have
an inherent advantage of lower energy use, in that they have a reduced area of external wall and less indoor space per
person (Satterthwaite 2011). In addition, conventional wisdom holds that dense cities have great potential for limiting
the use of motor vehicles and their associated GHG emissions (e.g. Ewing and Cervero 2010; Satterthwaite 2011). Thus
there seems to be remarkable potential to reduce the carbon footprints of the many millions people moving to cities for
the first time, who are able to live in well-built, energy-efficient apartments, with efficient appliances, that are well
served by public transport (Satterthwaite 2011).

However, the environmental sustainability of high urban density can be challenged. Although higher urban density may
correlate with the increased carbon-efficiency of transportation and housing services, consumption-centred lifestyles in
the cities tend to repeal the benefits achieved. Recent research has demonstrated that, in several cases, management and
planning strategies that aim to increase urban density seem to counteract environmental objectives for regional GHG
emission reductions (Heinonen 2012). Cities and towns can be regarded as the demand and consumption centres of the
global economy, and also as the hot spots of waste generation (Ramaswami et al. 2008; Grimm et al. 2008).
Satterthwaite (2011) sums up that “in terms of future worries about resource constraints and GHG emissions, it is not
the growth in population but the growth in consumption that is the primary concern”.

When it comes to social sustainability, high urban density is not necessarily something that is desirable to populations.
Dense urban structures do for example worsen the negative impacts of particle emissions on human health (Tainio et al.
2009; Apte et al. 2012). According to Bramley and Power (2009), compact urban areas worsen neighbourhood
problems and dissatisfaction, despite improving access to services. In addition, a study by McCulloch (2012) shows a
negative relationship between housing density and neighbourhood satisfaction that is largely independent of individual
and household characteristics. Families with young children especially would prefer to live in neighbourhoods with
lower housing densities (McCulloch, 2012). According to Vallance et al. (2005), density-centred urban planning is not
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always well received by local residents and can have unintended effects on everyday life and the symbolism of places
and spaces.

Furthermore, authors such as Bloom et al. (2008) have challenged the notion that urbanisation fuels economic growth. It
could also be the case that the application of a generic planning strategy to differing areas and regions does not always
have the desired effects, given the unique characteristics of individual locations — be this in pursuit of environmental-,
social- or economic sustainability or otherwise. Nevertheless, according to Roose et al. (2013), whose study addresses
land use changes in the suburban zone of a mid-sized Estonian city, master planning is essential in order to preserve
planning and construction rights for the future. Liberal land policies and loose planning controls may result in patchy
and scattered suburban land allocations, characterized by vast discontinuity (Roose et al. 2013). It has been found
recently that population density is not a primary determinant of vehicular travel once other variables, such as
accessibility of destinations, transit and street network design, intersection density, and land use diversity, are controlled
(Ewing and Cervero 2010).

The purpose of this study is to examine the extent to which local objectives for environmental and social sustainability
have been and can be achieved through the promotion of urban density in a predominantly rural case area, located in
Finland. The analysis is conducted as a case study, where case-specific data is collected from public proceedings and
from earlier scientific publications. Firstly, we attempt to clarify the sustainability objectives that the administration of
the case area is trying to achieve in their promotion of high urban density. Secondly, we investigate the potential effects
of a higher level of urban density on the total carbon footprint of the case area. Finally, we assess the social impacts that
density-centred urban planning has on the inhabitants of the case area.

The main finding of the study is that even though high urban density is promoted as an environmentally-, socially- and
economically sustainable use of land, increases in construction and in the consumption habits of the area’s inhabitants
are actually likely to water down the carbon-efficiency gains that could possibly be achieved in the case area through
density-centred policies. It is also found that the area’s strategy of pursuing increased urban density has had negative
social impacts. The paper is structured as follows: Chapter 2 introduces the research methods and the study design.
Chapter 3 presents the findings that are discussed in Chapter 4. Finally, Chapter 5 concludes the paper.

METHODS AND STUDY DESIGN

A case study was conducted to examine the extent to which local objectives for environmental- and social sustainability
can be achieved by targeting increased urban density in the Finnish municipality of Y16jdrvi, located just West of
Tampere in Western Finland and consisting mainly of rural areas. Firstly, we conducted a brief review of official
reports to understand the principal sustainability aims of the case area’s land use strategy. Secondly, the relationships
between urban density and regional carbon footprint were examined quantitatively. The per capita annual carbon
footprint of the case area was compared to those of other areas and of other area types. Finally, we conducted a brief
investigation into how the density-centred urban planning and land use policies could affect rural lifestyles in the area.
The qualitative, case-specific data was collected mainly from public proceedings, while the quantitative data, part of
which was case-specific, was taken from multiple past case studies.

Case Area Ylojarvi, Finland

The Finnish municipality of Y16jérvi was founded in 1869 and became a town in 2004. The municipality has a
population of 31,000 and covers an area of 1,300km2, of which 200km? consists of lakes and other bodies of water. The
area has a population density of 28 inhabitants/km®. Between 2007 and 2009 Y16jirvi was merged with two surrounding
rural municipalities — first with Viljakkala and then with Kuru. The area was selected as a case study because of its
geographic diversity and because of its location. It is one of the fastest growing towns in Finland and consists not only
of urban areas but also of rural landscape, multiple large lakes, and other natural areas, and is in fact one of the biggest
towns in Finland in terms of area. Y16jarvi is located in Western Finland and geographically is almost as equidistant
from all of Finland’s ten biggest cities as possible. The closest city Tampere is naturally the main commuting area for
the inhabitants of Y16jarvi.

Case Analysis of Urban Density, Carbon Footprint and Social Impacts

Firstly, two case-specific documents were analysed to understand the principal aims of the area’s land use strategy. The
Operational Environment Analysis of Ylojdarvi (Kirmula 2010) discusses the current circumstances and the future
expectations of the town, and the Town Strategy of Ylojdrvi (City Council of Y16jarvi 2010) consists of the reasoning,
the aims and the execution of the town strategy. These two documents were the combined information source for
identifying the aims and the forthcoming execution of the density-centred urban planning and land use policies in
Y16jarvi.
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Secondly, quantitative data from multiple past case studies was used to examine the relationships between urban density
and carbon footprint of the case area. The carbon footprint data examined in this paper was taken from three previously
published studies (Heinonen et al. 2011; Heinonen and Junnila 2011a, 2011b). On top of this literature review, a new
analysis was conducted to examine the results of the earlier studies in the context of promoting urban density in a
predominantly rural case area. All quantitative data from these past studies has been generated using a single
streamlined input-output-based hybrid life cycle assessment (LCA) model, which allocates the GHG emissions of all
production and supply chains to the consumer or end user of each utility, regardless of the geographic occurrence of the
emissions. The primary source for the statistical input data used for the calculations has been the most recent Finnish
consumer survey (Statistics Finland 2007).

In order to provide a rough guideline for the relationships between urban density, lifestyles and regional carbon
footprint, Finland was divided into three levels of urbanisation. A classification of the whole country into three area
types and the related total carbon footprint calculations has already been published in a previous study (Heinonen and
Junnila 2011a), and this data was used for our analysis. Municipalities with a population of less than 15,000 and where
less than 60% of inhabitants live in urban areas, or where population is less than 4,000 and where 60-90% of the
inhabitants live in urban areas, were categorized as rural areas. Municipalities with a population of between 4,000 and
15,000 and where 60-90% of the inhabitants live in urban areas were categorized as semi-urban areas. Municipalities
with a population in excess of 15,000 or where more than 90% of the inhabitants live in urban areas were categorized as
cities. The case area examined in the second past study (Heinonen and Junnila 2011b), from which the case-specific
carbon footprint data was taken, was extended to incorporate the nearby rural towns of Kangasala, Orivesi and Vesilahti
in order to achieve a sufficient sample size of statistical input data.

The average carbon footprint of an inhabitant of the extended case area was compared to the average carbon footprint of
an inhabitant of each of the three types of area categorisations in Finland. Furthermore, to estimate the impact of a
higher level of urbanisation on the carbon emissions of the case area, the extended case area was compared (in the
context of an average consumption-based carbon footprint of an inhabitant) to three other areas of increasingly higher
urban density than Y16jarvi: the city of Tampere, which is located next to Y16jérvi and is the third biggest city in
Finland; the Helsinki metropolitan area, which is considered to be the only real metropolitan area in Finland; and
Helsinki downtown core, which is the densest area in Finland. The population density in the city of Tampere is 340
inhabitants per km? in the Helsinki metropolitan area is 1,400 inhabitants per km” and in the Helsinki downtown core
is 10,000 inhabitants per km”. The carbon footprint data for the analysis, as mentioned previously, were taken from
three previously published studies (Heinonen et al. 2011; Heinonen and Junnila 2011a, 2011b).

Finally, four case-specific documents were analysed to qualitatively examine how the density-centred urban planning
and land use policies affect rural lifestyles in the case area: the Report of the Common Volition of the Rural Villages in
Kuru 2010-2012 (SVYE 2010), a study on the impacts of rural-urban municipality consolidations in Finland by a
researcher from the University of Vaasa (Leinamo 2010), the Consolidation Contract of Ylojdrvi and Kuru
(Municipalities of Y16jarvi and Kuru 2007), and the Report of the Impacts of the Considered Consolidation of Kuru
with Ylojdrvi (Elomaa et al. 2007).

FINDINGS

The main finding of the study is that even though higher urban density is promoted as an environmentally-, socially-
and economically sustainable use of land, increases in construction and consumption are actually likely to water down
the carbon-efficiency gains that could possibly be achieved in the case area by density-centred policies. It is also found
that the area’s strategy of pursuing increased urban density has had negative social impacts. The results of the case
analysis are introduced in more detail below.

Land Use Strategy

According to the Operational Environment Analysis of Ylojdrvi, people, jobs and economic life will be concentrated
around just a few dense areas in the future and municipalities will increasingly fall into two distinct categories: “healthy
winners” and “regressive losers”. In the municipality of Y16jarvi, increased land-use control, improved town centres
and higher urban density are three of the nine main urban planning objectives, along with balance of growth,
preparedness for population growth, construction of diverse apartments, support for economic growth, new ways of
transportation, and improved services across municipality boundaries. Housing will be concentrated around the town
centre and close to the railway and public transport will be improved in these areas. In rural areas with high
environmental value and natural beauty, “precautionary measures” will be taken. (Kirmula 2010)

According to the Town Strategy of YI6jdrvi, the three main aims of urban planning and land use policies in the area are
(1) to promote balanced growth, supported by higher urban density; (2) to ensure the satisfaction of the inhabitants,
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strengthened by diverse and high-quality housing and (3) to ensure a clean and diverse natural environment as a
resource for the town. Between them, these objectives are targeting (1) economic sustainability, (2) social sustainability
and (3) environmental sustainability. The reduction of regional GHG emissions (specifically the Climate Strategy of
Greater Tampere Area) is also named as one of the key factors in directing land use and planning within the
municipality (City Council of Y16jarvi 2010).

Urban Density and Carbon Footprint

The average annual carbon footprint of an inhabitant of the extended case area was found to be approximately the same
as an inhabitant of the city of Tampere or a general inhabitant of a city in Finland. However, people living in the
extended case area were found on average to have a larger annual carbon footprint than an average citizen of Finland or
an average inhabitant of a semi-urban area in Finland — and to be responsible of a remarkably larger share of annual
GHG emissions than an average inhabitant of a rural area in Finland. Rather surprisingly, an average inhabitant of the
Helsinki metropolitan area, where the population density is remarkably higher than in Tampere or Y16jirvi, was found
to have a far larger carbon footprint than the people living in Y16jarvi and Tampere. Furthermore, inhabitants of
Helsinki downtown core, which is the densest area in Finland, were found to have the largest annual carbon footprint of
all. The results of the analysis are presented in more detail in Table 1.

Table 1: Carbon footprints

Area Population | Density Private consumption | Carbon footprint | Distribution of carbon footprint

(per km?) | (annual per capita/€) | (annual per capita) Housing | Transport | Personal
1 | Helsinki downtown core 165,000 10,000 20,200 14.7 t COse 6.31 1.6t 6.8 1
2 | Helsinki metropolitan area 930,000 1,400 17,600 12.5t COse ? 6.6t 1.6t 43t
3 | Extended case area 69,000 20 13,800 11.1 t COze” 6.5t 1.9t 2.7t
4 | Tampere 206,000 340 15,000 10.9t COe” 5.5t 19t 3.5t
5 | Cities in Finland 3,210,000 — 15,200 10.9 t COse ¥ 591t 1.8t 3.2t
6 | Finland 5,400,000 20 14,300 102t COse ? 541t 1.8t 3.0t
7 | Semi-urban areas in Finland 860,000 - 13,800 9.9tCOe? 5.2t 2.1t 26t
8 | Rural areas in Finland 1,120,000 - 12,200 9.0t COse ? 4.7t 2.1t 22t

1) Source: (Heinonen et al. 2011).
2) Source: (Heinonen and Junnila 201 1a).
3) Source: (Heinonen and Junnila 2011b).

As well as presenting the total annual carbon footprints of an average inhabitant of various areas, Table 2 shows the
distribution of the consumption-based carbon footprints across (1) housing, (2) transport, and (3) personal consumption.
Here, “housing” refers not only to emissions relating to the construction of buildings but also to heating, electricity,
furniture, appliances, and all maintenance services (e.g. cleaning, water supply and waste management). Similarly, the
term “transport” refers to all ground transportation, including the construction of infrastructure, the manufacture of
vehicles, all the maintenance operations, and the use of fuels. The term “personal consumption" is taken to exclude any
personal expenditure related to housing or to ground transportation and includes all other expenditure on goods and
services.

In the extended case area, the annual GHG emissions of housing per capita are remarkably high. Rather surprisingly,
higher urban density in general seems to be associated with higher carbon emissions in the ‘housing’ category. The
annual housing-related GHG emissions per capita in the extended case area could be decreased by 2.1 tonnes of carbon
dioxide equivalents (t CO,e) if they were to be reduced to the level of rural areas in Finland. Given that the emissions
allocated to housing include the carbon footprint of new construction, higher rates of construction in denser areas could
explain this association. Even if new buildings are more energy-efficient than older ones in the use phase, the efficiency
gains in heating and electricity consumption cannot compensate for the annual emissions of new construction
(Saynéjoki et al. 2012). Therefore, the most efficient policy in reducing the GHG emissions of housing seems to be the
maximal utilisation of all existing buildings and infrastructure.

In areas with a high population density, the transport category represents a slightly lighter annual GHG emissions load
than in the rural and semi-urban areas. The annual transport-related carbon emissions per capita in the extended case
area would fall by 0.3 t CO,e if they were reduced to the same level of per capita emissions as in the Helsinki
downtown core. Even if higher urban density encourages people to walk, to ride bicycles, and to use public
transportation, ownership of a car is normal, even for inhabitants of the densest cities in Finland. People living in the
Finnish cities often own a second home or a summer cottage in the countryside, so even if high urban density
encourages inhabitants to drive less in denser areas, increased emissions of city driving (per km) combined with long
journeys for weekend and holiday trips associated with the Finnish lifestyle seem to decrease the benefits of higher
urban density. Thus, there does seem to be some potential for reducing carbon emissions attributed to ground
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transportation by promoting urban density, but this potential is relatively small (especially when compared to the
potential benefits of reducing housing-related emissions by discouraging new construction).

In the extended case area, GHG emissions attributed to the personal consumption category were found to be remarkably
small when compared to those in more urban areas. According to Table 1, higher urban density in general seems to be
strongly associated with higher GHG emissions relating to personal consumption. Higher incomes and higher
purchasing power per capita in denser areas could provide some explanation for this, but the easy accessibility of
shopping malls, shopping streets, and other facilities may also encourage more consumption-centred lifestyles in the
areas of high urban density. In the hypothetical scenario in which personal consumption in the case area were to rise to
the same level as within the Helsinki downtown, core the annual per capita carbon emissions relating to personal
consumption would increase by a massive 4.1 t CO,e. Our analysis indicates that promoting higher urban density as an
environmental land-use strategy in rural areas carries a risk of encouraging environmentally unsustainable,
consumption-centred behaviour, so, far from helping facilitate sustainability improvements in this area, density-centred
carbon mitigation strategies are actually likely to do more harm than good when it comes to personal consumption.

Nevertheless, a carbon footprint comparison of the extended case area to the city of Tampere, the closest city to
Y16jarvi, estimates that even if higher urban density may increase private consumption in the area, reductions in other
emissions categories are likely to offset this. According to Table 1, the population density in Tampere is 17 times that of
the case area. Annual private consumption per capita is 9% higher in Tampere than in the case area, but Tampere’s
overall per capita carbon footprint per capita is 2% lower. Therefore, if the case area were to be developed in such a
way that the urban structures, the related lifestyles, and the volumes of new construction became similar to those in
Tampere, both higher urban density and higher private consumption could be achieved with no net increase in regional
carbon footprint. In this scenario, the annual GHG emissions of housing per capita would fall by approximately the
same amount as personal consumption related emissions would rise, thereby resulting in net effect of close to zero.

Social Impacts

As well as assessing the environmental impacts of a land-use strategy that promotes urban density, we found it
important to consider the associated social impacts. The results of a brief investigation indicate that the rural population
in the case area has been negatively impacted by new policies resulting from the pursuit of such a strategy in Y16jérvi.

According to Leinamo (2010), the anticipated social benefits for the municipalities of Kuru and Viljakkala of their
amalgamation with Y16jirvi have not materialised. Inhabitants of rural villages in Kuru are concerned about the
increased land-use control and housing restrictions in rural areas — new policies in Y16jarvi seem to limit inhabitants’
rights to choose where they want to live. The inhabitants of these rural villages organised a public workshop for the
discussion of these concerns and for the preparation of a written statement, but the City Council of Y16jérvi ignored the
statement in the land-use framework negotiations for the greater Tampere area (SVYE 2010).

A condition of the consolidation of Kuru and Y16jérvi was the closure of three of the four schools in Kuru in pursuit of
economic efficiency gains (Municipalities of Y16jdrvi and Kuru 2007). The schools in Y16jarvi were markedly bigger
than those in the rural villages of former Kuru, and the consolidation decreased the municipal costs per schoolchild,
with one teacher now responsible for more children (Elomaa et al. 2007). However, it was understood that daily public
services would not be moved from Kuru and into central Y16jarvi. The three schools were closed at the end of the
2009-2010 semester but contrary to the contract, the old school buildings were sold and were therefore unable to be
utilised as a community resource. In both Kuru and in Viljakkala, services (in particular healthcare in Viljakkala) have
deteriorated following the consolidation (Leinamo 2010).

DISCUSSION

The purpose of this study was to examine the extent to which local objectives for environmental- and social
sustainability can be achieved through the promotion of urban density in a predominantly rural case area. It is clear that
the land use strategy of the case area, Y16jérvi, is to promote urban density and to concentrate people, services and
economic life in areas around the town centre and close to the railway. This strategy of high urban density aims to
achieve economic-, social- and environmental goals. The results of the carbon footprint analysis indicate that both
higher urban density (that can be associated with economic savings) and higher private consumption (that can be
associated with higher quality of life) could be achieved in the case area without any net increase in annual per capita
GHG emissions. This is exhibited by Tampere, the closest city to the case area, where urban density and private
consumption are higher, but the overall regional carbon footprint is slightly smaller than that of Y16jérvi.

However, rather surprisingly, it was found that the potential of a high urban density strategy to reduce carbon emissions
attributed to ground transportation is small and that given the high carbon intensity and long carbon payback times of
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new construction (Sadynijoki et al. 2012), higher urban density in general is actually associated with higher carbon
emissions in the ‘housing’ category. The findings of the carbon footprint analysis also estimate that promoting denser
structures in municipalities that consist predominantly of rural areas carries a risk of encouraging unsustainable,
consumption-centred lifestyles. Therefore, increases in construction and in consumption are actually likely to water
down the carbon-efficiency gains that could possibly be achieved in the case area by density-centred policies. Finally,
rural lifestyles were found to be on the whole less carbon-intensive than urban lifestyles. For example in the downtown
core of Helsinki, the capital of Finland, the annual per capita carbon footprint is more than 30% higher than that of the
case area, with per capita GHG emissions relating to lifestyles and personal consumption more than 150% higher than
in the case area.

It was found to be a strong belief in Y16j4rvi that in the future people, jobs and economic life will concentrate in a few
dense areas and that each municipality will become either a “healthy winner” or a “regressive loser”. If this
development is supported on a national level and if populations are encouraged to abandon the countryside of Finland,
there will most likely be need for massive construction of houses and infrastructure in the cities. Nevertheless, the
findings of the carbon footprint analysis suggest that it would be highly important to utilise all existing housing units
and infrastructure not only in cities but also in the countryside. From the environmental point of view, concentrating
people, services and economic life into towns and cities could be seen as a waste of housing stock and infrastructure in
the countryside and as an unnecessary creator of demand for new construction in cities, an activity that is associated
with massive greenhouse gas emissions (Sdyndjoki et al. 2012). In addition to that, according to McCulloch (2012)
especially families with young children would prefer to live in neighbourhoods with lower housing densities.

In Yl16jérvi, the inhabitants of the rural areas were found to be concerned about increased local land-use control and
housing restrictions, as these seem to limit the inhabitants’ rights to choose where they want to live. The reported
deterioration of services (in particular healthcare) in the rural areas may also, unintentionally or purposefully, push
people into the denser town area. In countries like Finland, many families living in cities own a second home or a
summer cottage — often a relatively spacious detached house in the countryside that might even be heated all year
round. Encouraging increased utilisation of these rural properties and promoting full-time rural lifestyles would reduce
the need for new construction in cities, freeing up apartments for those who prefer city dwelling. Despite a possible
increase in the use of private vehicles, the environmental benefits of the efficient use of the existing housing stock and
of the possible changes towards less consumption-centred lifestyles could be significant. This alternative sustainability
strategy to the promotion of urban density could be promoted by reduced working hours and improving possibilities to
work from home. This could not only encourage some people to move permanently from their city apartments to their
second homes in the countryside, but also support increased overall employment. If increased rural habitation were to
occur, the tax contributions and daily consumption behaviour of increased rural populations could support services and
create jobs in rural and semi-rural areas, further increasing rural quality of life and providing further incentive for
migration to rural areas.

According to Satterthwaite (2011), cities concentrate so much of what contributes to high quality life that people living
in cities can entertain themselves without implying high material consumption levels (and thus high GHG emissions).
However, cities tend to offer also more possibilities for shopping and consumption than rural environments typically do.
This study has shown increased lifestyle-related personal consumption to be one of the biggest threats to local
environmental sustainability and to be strongly associated with high urban density. Therefore, the potential to reduce
regional carbon footprints through the promotion of urban density can be seen as largely limited, specifically because of
the associated changes in consumption habits and lifestyle sustainability. Furthermore, the potential to reduce GHG
emissions of ground transportation in predominantly rural areas by promoting urban density was found to be relatively
small. Given this, and given the uncertainties with the benefits of high urban density discussed above, alternative
approaches to tackling sustainability, such as technical improvements and strong political support for environmental
innovations in the vehicle market, for example next-generation hybrid cars, or innovative transit and street network
design solutions might be a more effective and more sustainable attempt to reduce the carbon emissions of ground
transportation (Quill 2008; Ewing and Cervero 2010).

We argue that sustainable lifestyles can potentially be created not only within dense urban structures but also in the
countryside. Instead of applying a generic planning strategy to differing areas, it is important to categorise regions into
certain types, each with different sustainability characteristics, and to tackle sustainability challenges in these region
types differently. For example, small but relatively dense rural villages that are well served by regional public transport
and consist of energy-efficient, renovated buildings (i.e. not new builds) and good basic services could be carbon-
efficient, especially if supplied by local energy production from renewable sources. This study agrees with
Satterthwaite’s (2011) statement that “It is not cities or urbanization but high consumption lifestyles that underpin
unsustainable or potentially unsustainable levels of resource use, waste and greenhouse gas emissions — whether or not
those who have such lifestyles live in cities or other urban centres or rural areas. It is the resource use and waste
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generation implications of income levels and consumption choices that need consideration much more than the
proportion of people living in cities.”

CONCLUSIONS

Urban planning and land use policies play a major role in both the mitigation of climate change — one of the hottest
topics of environmental sustainability — and in affecting the satisfaction of an area’s inhabitants, a clear indicator of
social sustainability. The results of this study show that the promotion of high urban density as a generic planning
strategy to differing areas and regions may not be as beneficial for the environment and for an area’s inhabitants as is
often thought. The implementation of density-centred land policies in areas that are predominantly rural could result in
carbon spikes from increased construction, as well as increased greenhouse gas emissions from personal consumption
habits, as shopping for goods and services becomes more readily accessible. On top of this, side effects of these policies
such as increased land use control and the centralisation of essential services can result in negative social impacts,
especially for those living in rural areas. We argue that, from the environmental point of view, minimising the need for
new construction by maintaining and upgrading existing buildings and infrastructure, not only in cities but also in the
countryside, is essential. Furthermore, we conclude that sustainable lifestyles can be encouraged not only within dense
urban structures but also in the countryside.
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