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Abstract: Resulting from the society shift of the post-war period, urban growth and urban sprawl of
infrastructure and settlements of individual housing are today at the centre of public policies’ focus, in
particular due to their widely criticized environmental impacts. If sustainable urban planning strategies aim at
avoiding the construction of new peripheral residential developments, few studies question the future
evolution of existing peripheral neighbourhoods – although their inhabitants will face increased economic,
social and environmental issues in the coming decades.
The on-going research presented in the paper investigates the possibility of a sustainable renewal of periurban neighbourhoods of single-family houses in Switzerland by 2050. In this framework, the paper first
defines the research framework characterized by the recent evolution of public policies. The revision of the
territorial planning law (LTP) of 2014 intends to reorient future urban developments toward existing and wellconnected built-up areas. The 2050 energy strategy and the “2000-W society” vision provide a framework to
consider the overall energy transition in Switzerland, as well as specific targets to reduce households’ overall
energy consumption. Then the study presents the design framework of peri-urban renewal paths. It relies on
the identification of peri-urban residential municipalities within the Swiss territorial context, and the
elaboration of a pre-operational typology of peri-urban neighbourhoods of single-family houses. Finally, the
paper presents four design scenarios based on a wide literature review and a series of interviews with urban
planning and architecture experts to undertake a feasible renewal of existing peri-urban neighbourhoods of
single-family houses by 2050.
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Introduction
Most current projects and designs focus on denser built-up areas of the urban-regions. The
compact city vision considers the well-connected urban areas and does not provide any
broad renewal strategy for the peripheral areas however exposed to growing environmental
pressures (Rey, 2011). Nevertheless, low-density districts are more and more coveted and
considered as an important land- and construction-bank showing a non-negligible potential
for the production of new dwellings. Several exploratory approaches have started
investigating a potential increase in density within single-family houses developments (ANR,
2011; Beyeler, 2014). They implement soft densification strategies to avoid individual
property’s constraints, and focus on private and individual motivations at the scale of a
dwelling or a plot, leaving aside an overall vision at the neighbourhood or municipality scale.
The on-going Living Peripheries research, presented in this paper, aims at offering new
ideas and concepts to investigate the adaptation capacity of existing peri-urban
neighbourhoods of single-family houses to social and societal evolutions by 2050. It
considers both the current sustainability challenges and research limitations, in terms of
lack of overall neighbourhood scale vision and absence of specifically adapted strategies.
The first section of the paper focusing on the research framework, reports the recent
evolutions of the policy framework and their restrictive impacts on territorial planning. The
second part presents the composition, organization and specificities of the Swiss territorial
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context and the resulting typology of peri-urban neighbourhoods of single-family houses.
Those elements represent the design framework for four theoretical design scenarios
introduced in the last section. They envision common trends and alternative paths to adapt
peri-urban neighbourhoods by the horizon of 2050.
Research framework
Evolution of urban-planning regulatory requirements
Considering the extent of urban sprawl, the Swiss administration and population were
pushed to implement means to preserve their living environment (Rey, 2012). The policy
framework about territorial planning has consequently been adapted to protect land and
landscapes as non-renewable resources. The federal law on nature and landscape
protection was the first to enter into force in 1966. However, it is not until mid-2000s and
the awareness of a growth of urban lands at a pace of 1m2 per second that the legislative
dynamic soared. The initiative “some space for men and nature”, also called “initiative for
the landscape”, intended in 2007 to introduce new legislative means to control urban
sprawl (Salomon Cavin, 2015). Although this attempt was unsuccessful, it set the stage for
both the revision of the federal law on territorial planning (LTP), approved by referendum in
March 2013, and the federal law on secondary homes which came into force on the 1st
January 2016. Both laws fix a strong framework on territorial planning and aim at stopping
irrational land consumption.
LTP’s ambition shows a will to discontinue current planning practices. It relies on two
main principles: the preservation of landscape as a strong identity reference for the country,
and the regulation of land consumption. The landscape preservation depends on the
management of land uses, between agriculture, forest, built-up areas and natural spaces of
leisure. According to LTP, any additional land consumption must be consonant with real
demographic needs, with the public transport network, and with the principle of
compactness and development towards the inside. The goal is to restrain urban sprawl and
to promote high quality living environments and local amenities.
Two mandatory documents guarantee the implementation of the law at local level.
(1) Based on a strategic and prospective vision of the region, the cantonal master plans
define the distribution of land uses at large scale. (2) In compliance with the latter,
municipal affectation plans outline the precise distribution of land uses on the municipal
territory. In the case of planning new urban developments, their size depends on the
expected needs in terms of housing for the next fifteen years. (CH, 2013).
Each canton is responsible for the implementation of the LTP at local scale by
considering their own specificities. The cantonal master plan of Vaud implies significant
constraints regarding the sizing of new built-up areas, especially when peri-urban planning
is concerned. The document defends the idea of a strong network of centres. The aim is to
maintain a hierarchy from cantonal centres to local centres. In order to translate this goal
into urban planning the Canton attributes an annual growth rate to each municipality
located outside the compact built-up areas, based on a prospective estimation of future
demographic evolution. A closest observation of municipalities allows the attribution of an
annual growth rate depending on the types of identified areas. In the more remote areas,
the annual growth rate is limited to 0.75%, but in the centre of the village or in the wellconnected areas, growth rate goes from 1.5% to 1.7%. The final sizing of new urban
development areas depends on a theoretical living area of 50 m2 per person and a minimal
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density of 0.4 (State of Vaud, 2016). For instance, a municipality, which has a growth
capacity of 100 inhabitants, is able to create a new development of a maximum of 12,500
m2 to comply with the minimal density of 0.4 for the creation of 5000 m2 of residential
(living) areas.
The revision of the LTP and its interpretation in the Canton of Vaud clearly aim at
containing urban sprawl. This context raises the issues of the transformation and adaptation
of peripheral territories resulting from the urban expansion processes. They are located in
the less attractive areas that have been attributed low margins of demographic growth.
Nowadays, density is presented as the main solution to improve sustainability. However,
according to the recent evolution of the policy framework, it appears difficult that density
should be an exclusive answer for the dispersed urban areas transformation.
Energy transition
Facing growing environmental preoccupations, Switzerland has redefined its long-term
energy strategy through a new energy law, approved by referendum in May 2017. The law
aims at insuring “a sufficient, safe, cheap and clean energy supply” by fostering renewable
energies produced in Switzerland. The new law complies with the theoretical framework of
the “2,000-W society” vision used as reference to envision a long-term energy transition
(Novatlantis et al, 2011). It sets gradual targets to achieve a reduction of the non-renewable
primary energy (NRPE) consumption by 2050 and 2150. By 2050, intermediate objectives
target a NRPE reduction to a mean power per person (MPP) owing to all aspects of life of
2,000 W and an annual global warming potential (GWP) of two tons of CO 2 equivalents
(CO 2 e) per person. By 2150, the overall MPP should reach 2,000 W of primary energy (PE)
including 500 W of NRPE and GWP should be limited to one ton of CO 2 e per person per year.
“The efficiency path for energy” (SIA, 2011) provides the normative framework for
the energy transition of the built environment towards the 2050 horizon. It relies on specific
targets for each building type and three categories of environmental impacts: (1) the
building construction and materials (embodied impacts), (2) the use of the building
(operational impacts) and (3) the mobility of the building’s users. This policy is very
demanding for dwellings located in peri-urban residential areas, commonly composed of
single-family houses with a bigger living area of 117 m2. The resulting average living area per
person is 46.8 m2 compared to 42.4 m2 in urban centres (Fig. 1). Regarding mobility, the
2010 micro-census on mobility and transports (FSO et al, 2012) results show that peri-urban
residential municipalities’ inhabitants have the most energy demanding mobility, with an
average daily distance of 45.5 km and an almost exclusive recourse to individual car (73% of
the travelled distances) (Fig. 2).
The challenge extent to reach the intermediate targets in the scope of the “2,000-W
society” requires both a transformation of the dwelling stock, in terms of new construction
and renovation projects, and an improvement of mobility practices. A previous study, which
still has some ongoing developments, investigated the question of the compliance to the
intermediate targets through a series of prospective theoretical scenarios (Drouilles et al,
2017a). It highlighted on the one hand how current construction practices combined with a
reduction of the living area per person were able to meet the requirements. On the other
hand, it showed how an evolution of lifestyles was essential to achieve the drastic reduction
of the energy consumptions owing to mobility, along with the improvement of technical
aspects.
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Figure 1. Dwelling stock features by territorial entity (FSO, 2015)

Figure 2. Mobility features by territorial entity (FSO et al. 2012)

Design framework
Urban features in Switzerland
In Switzerland, 84% of the population lives in urban areas among the 49 urban regions and
28 isolated cities (FSO, 2014). The urban continuum from Geneva to St. Gallen,
encompassing Bern, Basel and Zurich (Fig. 3), bears witness to the metropolization process
(Rey et al, 2015). The Alpine forests or peaks, unsuited for urban development, represent
58% percent of the 41’285 km2 of the country. Therefore, most of the population gathers on
the Swiss Plateau (from Geneva to St. Gallen). Given those peculiar topographic features,
land is a limited resource to preserve.
In order to understand better the urban territories organization and diversity, the
Swiss Federal statistical office (FSO) and the territorial planning office (ARE) built a new
typology of “municipalities with urban character” in 2012 (FSO, 2014). The definition
delimitates a wider buffer zone between urban centres and countryside areas. The
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proportion of working commuters is the functional criteria used to identify the influence of
the urban region on the territory. The newly delimitated peripheral zone gathers the ‘urbanregion’s other municipalities’, i.e. all the built-up areas dispersed outside the compact urban
areas.
Peri-urban residential municipalities
The fast evolution and growth of cities leads to the constant redefinition of what is urban. In
this context, the delimitation of a peri-urban territorial entity becomes a delicate question.
The generalisation of urban areas due to the settlements’ dispersion and the progressive
disappearance of the city/countryside duality are recurrent topics of debate (Schuler et al,
2004). Therefore, peri-urban areas have acquired a quality of buffer zone or “in-between”
that makes the definition task harder (Sieverts, 2004; Da Cunha et al, 2015).
To clarify our words, let us briefly look at the vast territories of the “urban region’s
other municipalities”. This category qualifies a buffer zone between two very distinct
territories: (1) central and suburban municipalities, with an average density of 1’050
inhabitants per km2, and (2) multi-orientated or rural municipalities where the average
population density is 70 inhabitants per km2 (Fig. 3). The whole of the category is qualified
as ‘urban’ although it clearly gathers a great diversity of areas. Current definitions underline
the lack of concepts to understand the features of the peri-urban areas, which are neither
entirely urban nor entirely rural.
To bridge this gap, our research project aims at building a subcategory within the
“urban region’s other municipalities” category. Based on the state of the art of the periurban question, we listed six main mandatory components for the delimitation of the periurban residential municipalities (Tab.1) (Drouilles et al. 2017a). The goal was to target areas
representative enough and under enough pressure to justify the design of transformation
scenarios for the 2050 horizon.

Table 1: Identification criteria of the peri-urban residential municipalities

Criteria
1
2
3
4
5
6

Description
Located within the urban-region’s perimeter
More than one third of the working population
commutes to the urban centre
Located outside the compact built-up areas of
the centre
Population density higher than 150 inhabitants
per km2
More than 50% of single-family houses within the
building stock
Population growth between 1950 and 2000, at
least 30% in 10 years

Source
[FSO, 2014; INSEE, 2015]
[FSO, 2014; INSEE, 2015]
[FSO, 2005]
[OECD, 2011]
[Bauer et al, 1976; FSO 2005]
[Garnier, 1984; EEA, 2006]

International Conference for Sustainable Design of the Built Environment- SDBE London 2017

780

Figure 3. Swiss territorial entities and peri-urban residential municipalities. (FSO, 2012)

Typology of peri-urban neighbourhoods of single-family houses
Considering the challenges and constraints faced by single-family houses, several current
studies investigate their future both from the point of view of the building’s transformation
(Beyeler, 2014) and from the conditions of their permanence in the territory (Bosshard et al,
2014). Designing evolution projects for those areas appears as the next coherent step of the
research about the future of the dispersed urbanization. It is the ambition of the Living
Peripheries research project to propose a decision support on the future of the peri-urban
neighbourhoods of single-family houses based on the design of prospective transformation
scenarios at neighbourhood scale.
A research by design workflow requires a strong framework to be reliable on and
reproducible in further studies. In the scope of the Living Peripheries research, we chose to
elaborate a typology of peri-urban neighbourhoods of single-family houses as a preoperational tool. A pre-operational tool does not aim at building new knowledge but it
rather provides a framework for an efficient design process (France, 1981). In order to do so,
after the inventory of 138 neighbourhoods of single-family houses in the identified 38 periurban residential municipalities of the Lausanne’s urban region, we built a typology based
on three criteria – the distance to the closest train station, the date of the neighbourhood’s
first constructions and the neighbourhood size (Drouilles et al, 2017b). Those criteria
influence the design process as explained below. (1) Depending on the location and the
integration to the public transport network, LTP allows a higher growth rate to encourage
the densification of the areas that benefit from a better accessibility. Moreover, the
distance to the train station influences the type of alternative mobility scenarios proposed
in a neighbourhood: soft-mobility means could be fostered rather than a heavier public
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transport. (2) The current energy performance and future retrofit actions depend on the
buildings construction period, in relation to the building age and the implementation of
energy requirements. The neighbourhoods started in the 50s-80s are in a more urgent
situation, considering the poor performance of buildings from this period (Institut
d’architecture TRANSFORM, 2016). (3) The neighbourhood’s size and population influence
the design possibilities: more dwellings and population signify a higher demand in terms of
equipment, mobility and amenities.
The resulting typology applied on the peri-urban residential municipalities of Lausanne
gathers five types of neighbourhoods of single-family houses (Tab. 2). From each type, a
representative neighbourhood was selected as case study to implement and assess several
design scenarios to consider a peri-urban transition by 2050 (Fig. 4).

Table 2: Typology of peri-urban neighbourhoods of single-family houses in Lausanne
classification criteria and average reference values (n. = neighbourhoods)

Criteria

Type 1

Distance to train
station
First constructions
Neighbourhoods’ size

Average values

Type 2

Type 3

Type 4

Type 5

< 1 km

> 1 km

> 1 km

1950 - 1976
> 5 ha
< 5 ha

1950 - 1976
> 5 ha
< 5 ha

1976 - 2000
< 5 ha

11 n. - 9%

8 n. - 6.5%

35 n. - 28%

43 n. - 35%

18 n. - 14.5%

Figure 4. 5 types of peri-urban neighbourhoods of single-family houses in the urban region of Lausanne. Each
type is shown on a 500m x 500m square.

Considerations for the future
The elaboration of four theoretical design scenarios for peri-urban neighbourhoods of
single-family houses (Fig. 5) relies on several methodological steps. First, the elaboration of
the typology allowed a better understanding of the Swiss context and the territorial
integration of the peri-urban neighbourhoods. Then a literature review on societal medium
term prospective evolutions revealed some common trends and strong signals (DATAR 2010;
Moreau 2014; Kaufmann and Ravalet 2016). Based on those initial steps, we designed some
exploratory propositions that were partly comforted, invalidated or completed by a series of
interviews conducted in winter 2016 with fifteen urban planning and architecture experts.
Finally, about 250 questionnaires distributed in spring 2017 among the five case studies,
enriched the observation’s findings. The final outputs provided a strong framework for us to
enunciate four theoretical design scenarios for the adaptation of peri-urban residential

International Conference for Sustainable Design of the Built Environment- SDBE London 2017

782

neighbourhoods for the 2050 horizon. The
scenarios rely on a proactive approach, which does
not seek completeness but rather aims at being
operational and feasible.
Exclusivity
The scenario “Exclusivity” (Fig. 5 – S1) considers
that single-family houses will become a kind of
exceptional property in the context of the LTP’s
application. According to the Canton’s strategy,
urban development dynamics concentrate new
constructions in the central area of the villages to
ensure maintaining its vitality. The relative share of
single-family houses in the dwelling stock is slowly
decreasing to the advantage of denser
constructions. These new dynamics will transform
single-family houses into rare properties that are
affordable only by the wealthiest households.
The scenario foresees a demographic
stagnation and aims at the conservation of the
exclusive and individual aspect of the
neighbourhoods of single-family houses. Being an
exceptional property, a single-family house
represents a patrimony to be preserved. Therefore,
the owners will try to maintain the value and
identity of their property avoiding any subdivision
of the plot or any excessive modification of the
building. In most cases, the houses will only be
renovated to comply with legal energy
performance requirements. At neighbourhood
scale, the investments are minor since the
inhabitants’ lifestyles remain self- and dwellingcentred.
Opportunity
The scenario “Opportunity” (Fig. 5 – S2) follows a
mechanism of soft densification according to the
current practice. It implements a neighbourhood
renewal and relies on each plot opportunities. Each
owner is the principal actor in the process. They
assess their own individual needs to reduce or
increase the living area, build a new independent
settlement, subdivide their plot, or create a
revenue stream.
Individual and private interests guide the
transformations in this scenario. For this reason,
the effects on demography are difficultly assessed
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and controlled. The scenario implies the current life-styles perpetuation, but a higher social
and functional mix is possible. Mobility practices still mostly depend on individual cars
although some households, more sensible to environmental issues, could recourse to
alternative conveyances.
Urbanity
The scenario “Urbanity” (Fig. 5 – S3) assumes a strong municipal involvement in the
neighbourhood renewal. To address the specific issues of neighbourhoods of single-family
houses – linked to economic limitations and constraints when selling or inheriting – a
neighbourhood planning is developed from an analysis of the plots’ features and their
economic implications.
This scenario refers to current practices in urban design and applies them in the periurban context. The neighbourhood renewal focuses on the development of a public polarity
that works as an urbanity landmark and meets dwellings and equipment demand by (at
least) 2050, in the framework of the LTP’s requirements. The feasibility of this scenario
depends on a sufficient capital gain to finance the improvement of public spaces (e.g.
increase of the pedestrian free flow, creation of public parking spots, etc.).
Neighbourhood planning allows a long-term prevision of needs as well as the intake
of adapted solutions in terms of dwellings, equipment and services. The scenario also
includes a mobility plan, which implements an alternative network with bike- and carsharing systems. It aims at enabling the access to the railway network and reducing the car
dependency.
Mutuality
The scenario “Mutuality” (Fig. 5 – S4) considers the peri-urban areas as laboratory to
develop different concepts than those commonly applied in the current practice of urban
design. This scenario questions the neighbourhood’s relation to its immediate environment,
i.e. natural, agricultural and forest areas that surround it. It foresees a demographic growth
according to LTP’s requirements.
Two main objectives of this scenario are an improved landscape integration and the
development of shared activities. The landscape integration is achieved through the
protection and the mutualisation of land to increase biodiversity and improve local food
production. The feasibility of this scenario depends on the implementation of land and
economic compensation mechanisms for the owners whose property loses value in the
process of sharing and preserving soils. This compensation could consist in building bonuses
or land compensations elsewhere in the neighbourhood, in an area more suited to receive
higher density projects, e.g. closer to the historic built-up areas of the village centre.
The increase of shared activities in the neighbourhood relies on the development of
several specific reference spaces used as associative or community rooms and involves
communication and pedagogy activities to disseminate sustainable practices among the
neighbourhood’s inhabitants.
Conclusion
Current approaches supporting the built environment sustainability aim to encourage
densification and urban renewal processes in the urban-region’s most attractive sectors.
Numerous projects bear witness to the vitality of centres’ urban transition. However, it is
unclear what the future of the low-density peripheral territories should be. They are usually
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seen only as the compact and sustainable city’s negative, but those territories are actually
under strong constraints when considering environmental, social, energy or economic issues.
Moreover, the solutions developed in the dense urban areas are neither adapted to the lowdensity areas where, for instance, the living environment already exceeds the objectives of
revegetation rates, nor recommendable since it is not viable to promote density in all areas
and increase the population dispersion on the territory.
Working on peri-urban areas invites looking at things from a different perspective. In
Switzerland for instance, the recent adaptation of new laws at federal level, which clearly
act to limit urban sprawl, strengthens this approach. Hence, the revision of territorial
planning laws reduces the possibility to create new urban areas and promotes development
towards the inside. Those elements and the highly performing Swiss public transport
network make Switzerland an interesting laboratory for investigating the peri-urban topic.
In this specific context, the Living Peripheries project questions the adaptation
capacities of peri-urban neighbourhoods of single-family houses through design. It considers
several evolution paths from a stagnation and pursuit of current trends, to a transition
towards new peri-urban forms. Four theoretical design scenarios assume four feasible paths
to implement by 2050. The scenarios “Exclusivity” and “Opportunity” assume that the periurban neighbourhoods will stay outside the metropolitan development dynamics, either
because the developments happen elsewhere or because the internal growth remains
uncontrolled. The scenarios “Urbanity” and “Mutuality” assume both a connection to the
larger scale through an overall planning and a proximity redevelopment with the
implementation of local amenities.
The research innovates by considering peri-urban residential municipalities as
experimentation sites and by designing scenarios at neighbourhood scale. Regarding the
design scenarios’ implementation into five real peri-urban neighbourhoods, a multi-criteria
approach is used to achieve the integration of land, economic and temporal constraints.
Within the timeframe of 35 years and adapted to each case study, the design options
assume a population growth, a retrofit dynamic and economic constraints within the
framework set by public policies and territorial features.
Following this design phase, each variant is assessed according to a series of
sustainability indicators in order to provide a decision support to consider some sustainable
peri-urbanism paths for each type of neighbourhoods. Based on the specific features of
each types and each neighbourhoods, the research’s next steps will show whether the periurban neighbourhoods of single-family houses are able to undertake adaptations that would
benefit the community resilience to changes owing to a shift towards more sustainable
behaviours, practices or lifestyles.
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