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Lessons and Suggestions from Switzerland
François-Xavier Viallon, Pierre-Henri Bombenger, Denis Leroy and Stéphane Nahrath

Abstract: Land-use policies aim to control ur-
ban sprawl. Such control may involve differ-
ent regulatory and market-based policy instru-
ments, which compensate for and/or transfer 
development rights. In Switzerland, compen-
sation for development rights has remained le-
gally hazardous; discussions on the transfer of 
development rights have primarily considered 
Transferable Development Rights (TDR) as a 
means to transfer ill-placed development rights 
to more suitable areas. However, other instru-
ments, such as Land Improvement Syndicates 
(LIS), may prove more appropriate in the Swiss 
context. Drawing upon a literature review and 
attempts to conceptualise a new instrument, 
the present paper discusses theoretical and in-
stitutional characteristics of TDR and LIS. We 
review both instruments’ capacity to fight ur-
ban sprawl and analyse their respective com-
patibility with the Swiss institutional setting. 
In an attempt to put forward the strengths and 
overcome the weaknesses of both instruments, 
we conceptualise a new instrument: Multi-Site 
Land Improvement Syndicates ( MSLIS). We dis-
cuss potentials and limits of MSLIS under the 
Swiss institutional setting, in particular, when 
transferring rights across jurisdictions. We con-
clude with lessons on re-locating development 
rights in a context of strong property rights, 
such as in Switzerland. In particular, we un-
derline a) the different vehicles MSLIS offer 
for transferring rights, b) the specific decisional 
rules of the instrument, and c) its compatibility 
with legal obligations of compensation and the 
guarantee of property. These insights may be of 
interest to non-Swiss planning researchers and 
practitioners working on development rights 
re-location.

1 Introduction

The 2014 revision of the Federal Spatial Plan-
ning Act (FSPA) has clarified the general goal 
of the limitation of urban sprawl and green-
field development by adding two more specific 
objectives: the re-zoning of oversized building 
zones and the definition of the location and size 
of building zones beyond communal bounda-

ries (art. 1 al. 1 let. abis and art. 15 al. 2 and 3)1. 
The successful implementation of these two 
more specific goals requires specific policy in-
struments allowing for the transfer of develop-
ment rights. Considering decisions of re-zon-
ing, the Swiss planning regime (see Box 1) 
allows for the removal of building zones. How-
ever, authorities may have to pay compensation 
to the landowners for the land value losses that 
they have suffered. Financial compensation is 
due in the case of the court ruling re-zoning, 
i.e., the removal of development rights, as ma-
terial expropriation (see Box 2). As compen-
sation for material expropriation may be very 
costly, the 2014 FSPA introduced a manda-
tory tax on added land value (art. 5). The tax on 
added land value aims to collect funds from 
new zoning decisions, as well as, in some can-
tons, from the increase of building densities, 
and thus provide authorities with financial re-
sources to pay for the aforementioned compen-
sation, as well as general land infrastructure 
costs (see Box 3). Currently, the instrument 
shows three significant deficiencies. First, the 
tax has only been mandatory since 2014, al-
though federal legislation has recognised the 
possible (i.e. non-mandatory) use of the instru-
ment since 1980. Such late implementation 
requires the instrument to make up for dec-
ades of generous zoning policies in Swiss com-
munes. As some of these oversized building 
zones have already been developed, making up 
for all zoning decisions is not always possible. 
Second, paying compensation for re-zoning 
decisions requires authorities to have substan-
tial financial resources at their disposal to pay 
for compensation. These resources will only 
be available to authorities following new (addi-
tional) zoning decisions. This situation stands 
at odds with the FSPA, which prescribes can-
tonal and communal planning and building 
zones to be compliant with federal legislation 
within five years, i.e., since 2019. To secure im-
plementation, the revised FSPA introduced a 
moratorium on new zoning decisions (art. 38a), 
applying as long as cantonal strategic plans 
are deemed non-compliant with federal legis-
lation2. Third, in some cantons, the implemen-
tation of the tax has occurred at the communal 
level ( Lambelet,  Viallon 2019). As communes 
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Switzerland is a federal state composed of three governmental levels: the national level (Confedera-
tion), the cantons (member states), and the communes. While each level has specific competencies 
in planning, property rights on land are primarily defined at the national level. The national Parlia-
ment establishes planning principles through legislation and ordinances, as well as sectoral plans 
dedicated to specific purposes (military, electricity grid, transport, arable lands, nuclear waste, asy-
lum). It also defines property rights on land and mortgage law in the Civil Code. Each canton then 
implements federal planning prescriptions in its own legislation. In particular, they define in their 
legislation planning instruments and procedures in greater detail. They also adopt a cantonal stra-
tegic plan to be approved by the Confederation. The latter analyses the current state of land use and 
defines planning goals for the next 25 years. Some cantons have additional legislation on property 
rights (e.g., common ownership). On the local level, communes define zoning plans and regulations, 
which grants them significant power over the value and uses of landed property rights. Nevertheless, 
zoning decisions have to comply with cantonal and federal laws and plans, such as zoning prescrip-
tions, regulations on the size of building zones, or the tax on added land value (see Box 3). Re-zon-
ing decisions may be conditioned to compensation of wronged landowners (see Box 2). Depending on 
cantonal legislation, communes may also be able to re-allocate property rights through land readjust-
ments. Considering the effects of planning on land uses, the decentralised enforcement of planning 
policy has often allowed for subordinated authorities to interpret federal laws in a way that defends 
regional and local interests, sometimes even in contradiction with the initial will of federal authori-
ties (Delley 1982; Rieder et al. 2014).

For a more exhaustive description of Swiss planning policy and property rights, see Knoepfel and 
Nahrath (2014).

Box 1: Swiss Planning Regime.

As opposed to formal expropriation, where landowners lose their property title, a material expropria-
tion is due to public intervention, where the owners lose the ability to make economically valuable use 
of their property, for example, in the case of re-zoning. The Swiss Parliament left the thorny question 
of criteria for admitting material expropriation for the courts to decide. During the 1960s and 1970s, 
the Federal Supreme Court defined four criteria based on the case of Barret (1966): 
1) There is a restriction of use rights, generally the right to development; 
2) The restriction applies to land uses that will occur in the foreseeable future, i.e., landowners have 
to prove their intention to develop the land; 
3) The plot is located in a building zone compliant with (cantonal) planning principles;
4) The plot is effectively constructible, i.e., it is connected to the sewerage system and does not require 
clearance or the adoption of a development plan. 

For a more detailed explanation, see Nahrath (2003), Jomini (2008), Moor (1982, 2002), Riva (2009), 
VLP-ASPAN (2006, 2014). For more recent cases on material expropriation, see the rulings of the 
Federal Supreme Court numbers 1A.98/2000, 1A.73/2005, and 1A.211/2003.

The tax on added land value (art. 5 FSPA) is a planning instrument authorities use to zone and re-zone 
land as they see fit. It is mandatory only since 2014. By capturing windfall gains of landowners bene-
fiting from financially favourable zoning decisions, it gives cantonal and/or communal authorities the 
means to compensate wronged landowners from whom they withdraw development rights (e.g., in the 
case of re-zoning). This redistributive mechanism is the cornerstone of the Swiss panning regime, as 
it links planning policy with the guarantee of property (Nahrath 2003). The 2014 FSPA defines a min-
imum taxation rate of 20% applying to all zoning decisions on undeveloped land.

For a more detailed explanation and empirical evidence on tax implementation, see Nahrath and 
 Viallon (2016), Viallon (2017), Lambelet and Viallon (2019).

Box 2: Material Expropriation 
in the Swiss Planning Regime.

Box 3: Tax on Added Land Value 
in the Swiss Planning Regime.
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quired to re-zone land (ARE 2005), a discrep-
ancy between communes appears, and the 
oversized zones cannot be reduced.

Considering now the objective of re-locat-
ing development rights, federal planning policy 
defines the previously described tax on added 
land value as the (sole) policy instrument for au-
thorities to zone land as they see fit and leaves 
to the cantons the possibility of defining addi-
tional instruments. As mentioned in the previ-
ous paragraph, the late implementation of the 
tax on added land value, the absence of availa-
ble financial resources, and the scale of instru-
ment implementation make the tax inadequate 
to achieve the desired policy objective. Cur-
rently, the revised FSPA does not provide ded-
icated instruments to re-locate development 
rights. This lack of instrumentation is at odds 
with recent attempts of landowners to exchange 
development rights. The media have reported 
cases in different cantons of individuals eager 
to exchange development rights across com-
munes (Bourgeois 2015; Francey 2017). In the 
literature, researchers in Switzerland have been 
discussing the issue of the re-location of de-
velopment rights primarily within the lens of 
the instrument of Transferable Development 
Rights (TDR) (Süess, Gmünder 2005; Frey, 
Zimmermann 2005; Gmünder 2010;  Menghini 
2015). Commonly used in the USA (Pizor 
1986; Machemer, Kaplowitz 2002;  Kaplowitz, 
Machemer, Pruetz 2008; Linjous, Chapin 
2014), this instrument allows for the large-scale 
re-location of development rights by creating 
a market for TDR credits between geographi-
cally distinct areas. As the instrument does not 
imply the withdrawal of rights, it may also pre-
vent potential compensation claims, a salient 
issue in the Swiss planning regime. Another 
branch of literature studying the re-location of 
development rights in Switzerland focuses on 
the potentials of Land Improvement Syndicates 
(LIS) to transfer scattered development rights 
to areas most suited for development (Prélaz-
Droux 2009; Weber et al. 2011; Viallon et al. 
2017; Shahab, Viallon 2019). LIS incorporate 
land readjustments, zoning changes and infra-
structure provisions within a single instrument. 
One of the goals pursued by the instrument is 
the preservation of agricultural lands and nat-
ural areas through the optimal re-location of 
development rights within a given area. The in-
strument works primarily on a small scale (up 
to hundreds of hectares). It does not withdraw 
rights from landowners, and potential compen-
sation claims are low.

In an attempt to stimulate discussion on the 
re-location of development rights, the present 
paper discusses the strengths and weaknesses 
of TDR and LIS as means to re-locate develop-
ment rights under the Swiss planning regime. 
In particular, it shows the “chiasmic” nature of 
the instruments’ characteristics (the strengths 
of the one correspond to the weaknesses of 
the other) and builds upon their respective 
strengths to suggest a new policy instrument 
of Multi-Site Land Improvement Syndicates 
( MSLIS). MSLIS are an innovative means to 
re-locate development rights and fight urban 
sprawl, particularly in planning regimes re-
quiring compensation for the removal of de-
velopment rights. To this end, we first pres-
ent the methodology of the paper (section 2), 
then present the main characteristics of TDR 
(section 3) and LIS (section 4). We then discuss 
both instruments’ relevance to the achievement 
of 2014 FSPA objectives, and the challenges 
linked with their implementation in the Swiss 
context (section 5). We show that none of the 
instruments provides an optimal solution to the 
relocation of development rights. Based on the 
respective strengths and weaknesses of TDR 
and LIS, we suggest a new instrument, Mul-
ti-Site Land Improvement Syndicates ( MSLIS) 
(section 6). MSLIS aim to transfer develop-
ment rights between geographically distinct ar-
eas through the combination of land readjust-
ment and zoning changes. We conclude with 
a summary of the instruments’ strengths and 
weaknesses and draw lessons from the analysis. 
In particular, we put forward questions of ef-
fectiveness, coordination among jurisdictions, 
and compatibility with strong legal protection 
of private property as in Switzerland.

2 Methodology

This paper uses a review of literature and ad-
ministrative documents to assess the policy in-
struments considered. One purpose of the lit-
erature review is to document the policy goals 
of TDR programmes and LIS and show the 
relevance of their use to fight urban sprawl. 
We identify both instruments as being relevant 
to the Swiss context, both from the perspec-
tive of academic research and planning prac-
titioners (Menghini 2015; Prélaz-Droux 2009; 
Courdesse 2014). The review also aims to de-
scribe the mechanisms and operational steps 
of instrument implementation. Building upon 
policy instrument research (Salamon 2002), we 
pay particular attention to vehicles and rules 
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fer mechanisms, means of compensation, indi-
vidual or collective decision-making rules), and 
delivery systems (e.g., auction platform, assem-
bly, local planning regulations, jurisdictions, 
organisations involved). Further, the literature 
review provides information about the effects 
produced by instrument implementation and 
sums up the challenges linked to the success-
ful implementation of TDR programmes and 
LIS. We draw particular attention to legal as-
pects and questions of financial compensation, 
as these are key elements of liberal regimes 
such as Switzerland (Knoepfel et al. 2007). 
Further, we identify the strengths and weak-
nesses of both instruments, and use them as a 
starting point for conceptualising a new policy 
 instrument. 

The conceptualisation of Multi-Site Land 
Improvement Syndicates (MSLIS) results 
from discussions and modelling work com-
pleted within the research project “Towards 
a more sustainable management of soil re-
sources by redistribution of economic and eco-
logical added and reduced values” (Nahrath 
et al. 2012). The research project offered an 
exchange platform for researchers and prac-
titioners. Participating members first formu-
lated possible scenarios for transferring devel-
opment rights, e.g., greenfield development or 
densification, public and/or private land own-
ership, development rights for housing or in-
dustrial uses. Then, they identified chronolog-
ical steps of instrument implementation (see 
Figure 4) and discussed conditions of success-
ful instrument implementation from a theo-
retical and practical perspective. The main 
conditions subject to discussion were the fi-
nancial feasibility of MSLIS, the acceptability 
of development-rights transfer by landowners 
in the receiving area, as well as the compatibil-
ity of such transfers with planning legislation 
and local regulations (see section 6).

Data collection included essentially sec-
ondary data. Researchers collected Swiss leg-
islation relating to planning, LIS, and TDR. At 
the federal level, legislation comprised land 
and planning acts, such as the FSPA and re-
lated ordinances, the Federal Act on Rural 
Land Rights, and the Civil Code. At the can-
tonal level, legal data collection targeted regu-
lations on LIS, as well as laws on planning and 
the cantonal strategic plan. As Canton Vaud 
is the only canton having implemented LIS 
so far, we limited the collection of cantonal 
legislation to this canton. Data collection also 
comprised court decisions on cases of compen-

sation related to the transfer of development 
rights, both in the USA and in Switzerland. 
These court decisions were used to analyse how 
jurisprudence in these two countries ruled the 
transfer of rights, and to discuss potential im-
plications of TDR and MSLIS implementation 
in Switzerland. Further, the Spatial Planning 
Office of Canton Vaud furnished administra-
tive documents on LIS to the authors, such 
as specific legal information on LIS, finan-
cial figures of executed LIS, land values, and 
comprehensive guidelines for instrument im-
plementation (Schneider et al. 2003). In addi-
tion, researchers also collected primary data 
through eight interviews. These interviews 
contributed to the researchers’ comprehensive 
understanding of the functioning of LIS but 
were not directly used for the present research.

3 Transferable Development Rights (TDR)

3.1 Objectives

TDR can be defined as the (potential) “sale of 
a preordained number of rights to develop 
one’s property in sending areas to buyers who 
would transfer those rights to receiving areas” 
( Nelson, Pruetz, Woodruff 2013: 5). The cap of 
the amount of surface dedicated to construc-
tion, i.e., the number of development rights, 
and their conversion into credits, aim to create 
a market where landowners trade these credits 
among themselves. Such trade aims to protect 
agricultural land, as in the case of Montgomery 
County, USA (Renard 2007; Gmünder 2010), to 
protect ecological areas and landscape, in the 
case of Praz de Lys, France (Renard 2007), or 
to protect historical sites, such as Penn Cen-
tral in New York City, USA (Aoki et al. 2005; 
Renard 2007; Brinkley, Machemer 2012). The 
legal basis of TDR programmes varies among 
cases; they can be rooted in state legislation or 
be defined by local jurisdictions such as coun-
ties (Johnston, Madison 1997).

3.2 Mechanism

Authorities must designate an organisation re-
sponsible for the use and surveillance of the in-
strument. The organisation usually operates in 
a single jurisdiction – the county in the US. Its 
core tasks are the definition of the geographic 
boundaries for sending and receiving areas, 
the organisation of the acquisition and sale of 
credits (i.e., the ‘development right bonds’ to 
be traded), the surveillance of the exchange of 
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property changes (use restrictions, property 
rights acquisition) into the land registry (Brin-
kley, Machemer 2012). The lead organisation 
defines a maximum amount of gross floor area 
available (the cap) for construction in a defined 
area. The cap is set independently of potential 
zoning decisions, although it limits the overall 
amount of constructible floor within the in-
strument’s boundaries. When defining the ge-
ographic boundaries of implementation, the 
organisation in charge can, depending on the 
objectives to be achieved, define a single urban 
area within which credits are traded (e.g., for 
the protection of historical monuments, such 
as in the case of Penn Central Station in New 
York City), or distinguish sending and receiving 
areas. These areas may be rural, or rural and ur-
ban (e.g., when the purpose is to protect unbuilt 
land) (see Linkous, Chapin 2014).

Figure 1 illustrates property and zoning 
changes before and after implementation of 
a TDR programme intending to re-locate de-
velopment rights from peri-urban to urban 
areas. For purposes of clarification, it solely 
displays property and zoning changes. At T0, 
landowners exchange development credits for 
financial payments through a trading platform 
(e.g., an auction system). The number of cred-
its allocated and the number of landowners or 
developers in the receiving area seeking to ac-
quire additional rights and their willingness 
to pay for these rights determine the credit 
price. TDR programmes reduce zoning den-

sities in sending areas and instead distribute 
credits to landowners. In receiving areas, zon-
ing densities are increased, but their use is 
conditioned to the acquisition of credits. In 
voluntary TDR programmes, landowners in 
the sending area can either sell their credits to 
landowners in the receiving area or use them 
to develop. In mandatory programmes, land-
owners in the sending area can only sell their 
credits to landowners in the receiving area, or 
must purchase a legal access to land (e.g. land 
property title or a share in a condominium) in 
the receiving area in order to realise/concre-
tise their development rights. At T+1, landown-
ers use the acquired credit(s) for development. 
If there is demand for development in urban 
(receiving) areas, landowners in the receiving 
area may have acquired credits to increase de-
velopment possibilities. In the sending areas, 
landowners may have redeemed their credit, 
or used it for development (e.g., in voluntary 
TDR  programmes).

3.3 Conditions of Implementation

One condition for instrument functionality is 
the careful collection and mobilisation of local 
knowledge on the geographic boundaries, in 
particular, the localisation of “development de-
mands and patterns in order to appropriately 
locate sending and receiving sites” (Machemer, 
Kaplowitz 2002: 786). Such knowledge includes 
the predominant type of housing, the densi-
ties already granted by zoning regulations, the 
availability of undeveloped land, existing infra-
structure, and available land service. Another 
condition is the definition of the size of send-
ing and receiving areas. TDR programmes that 
aim to protect land from urban sprawl require 
the definition of large areas in accordance with 
regional planning considerations, possibly on 
a functional scale; these areas must include 
differentiated land markets, susceptible to the 
occurrence of rights transfers (Gmünder 2010: 
202). A large receiving area limits political con-
testation of localised densification projects 
(Gmünder 2010: 200); it also includes more 
potential credit buyers, which strengthens the 
demand for TDRs. However, large receiving ar-
eas can also limit the effectiveness of sprawl re-
duction. Authorities may also (unintentionally) 
define competing processes for granting addi-
tional density to landowners within receiving 
areas, such as additional development bonuses, 
or a bypass of regulations on parking and open 
spaces. In case of absence of coordination with 
TDR programmes, such processes may reduce 

Fig. 1: Property and Zoning 
Changes within Transferable 
Development Rights Pro-
grammes.  
(Source: Own representation)
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TDR programmes, these additional derogations 
to zoning prescriptions may increase TDR ac-
ceptance (Brinkley, Machemer 2012). Further, 
TDR literature emphasises the importance of 
landowner trust in the instrument in order to 
ensure its functioning. Education processes, as 
well as intermediaries such as a trading plat-
form, a public purchase programme, a bank, 
or a buyer of last resort who buys credits in the 
absence of demand, can play a decisive role 
(Machemer, Kaplowitz 2002; Kaplowitz et al. 
2008). These intermediaries also contribute to 
the reduction of TDR credit price variations 
(Gmünder 2010: 200).

3.4 Legal Compatibility and Political 
Acceptability in the USA and Switzerland

The legal definition of TDR impacts possible 
claims for compensation made by landowners 
in sending and receiving areas. In the USA, the 
US Supreme Court considers TDR as “admin-
istrative contrivances intended to mitigate the 
impact of government regulations, and thus 
distinct from the rights inherent in landowner-
ship” (Brinkley, Machemer 2012: 113). In such 
cases, the attribution of TDR to a plot may act 
as a compensation for economic losses result-
ing from the removal of development rights 
and thus prevent a ‘taking’, i.e., a legal recog-
nition of material expropriation. In fact, it ena-
bles the transfer of economic uses. These uses 
must be re-attached to a particular parcel, or 
purchased, to be effectively valued. Therefore, 
TDR mitigate the financial burdens imposed 
on the landowner through legal restrictions. As 
put by Renard, they function as a compensation 
mechanism for land-use restrictions imposed 
by zoning, and thus as a means to “make zoning 
more ‘acceptable’” ( Renard 2007: 44). In other 
words, TDR may prevent the legal recognition 
of a ‘taking’, instead of compensating for it 
(Aoki et al. 2005).

In Switzerland, jurisprudence considers the 
removal of a right to develop one’s plot a severe 
restriction to property, which may be consid-
ered equivalent to an expropriation, and there-
fore subject to full compensation (see Box 2). 
Considering such situations, and in the hypo-
thetical situation of a Swiss TDR programme, 
two challenges appear. First, in the receiving 
area, the acquisition of TDR as an additional 
condition for obtaining a building permit could 
be ruled a form of material expropriation, as it 
would potentially impose a severe restriction 
on property. However, such restriction would 

be primarily financial. Financial burdens on 
the use of development rights exist in Swiss 
legislation. Policy instruments, such as the tax 
on added land value, or the extended land ser-
vice tax (see Lambelet, Viallon 2019), oblige 
landowners to pay for the use of development 
rights. Therefore, as long as the amount to be 
paid for TDR allows for their economic use, 
i.e., an increase of wealth from the property 3, 
a court ruling a material expropriation seems 
a priori unlikely. Nevertheless, existing taxes 
might reduce buyer propensity for acquiring 
TDR credits. Second, in the sending area, there 
is a risk that TDR would be ruled incompatible 
with the guarantee of property. According to the 
Barret formula (see Box 2), restrictions of use 
rights, such as the right to development, are, 
under specific conditions, incompatible with 
the guarantee of property. Therefore, as op-
posed to the mitigation function of TDR recog-
nised by court rulings in the USA, TDR would, 
in the Swiss case, act as a compensation for 
material expropriation only if they fully com-
pensate the landowner for their economic loss 
resulting from changes in zoning. If TDR do 
not provide full compensation (i.e., the whole 
price difference between the building and non 
building zone), authorities may be obligated to 
fill the missing amount. Further, the definition 
of credit prices would not operate according 
to supply and demand on a TDR market any-
more. The successful implementation of TDR 
in Switzerland is thus bound to the resolution 
of this issue.

Regarding the definition of the geographic 
boundaries, linking sending and receiving ar-
eas at a functional scale can challenge both 
institutional boundaries and the governmental 
levels in charge of implementing TDR and zon-
ing regulations (see Skuzinsky, Linkous 2018). 
To limit the challenges of institutional bound-
aries, Swiss TDR programmes could be de-
fined within single cantons. However, such pro-
grammes would lose a substantial part of their 
potential, as oversized building zones are une-
qually distributed among cantons (ARE 2005). 
As the federal government only has the compe-
tency to edict planning principles, introducing 
a TDR programme across cantons would first 
require the creation of an inter-cantonal gov-
erning body responsible for programme su-
pervision. Such a governing body would bring 
together the planning ministers of the can-
tons participating in the programme. The body 
would first define the geographic boundaries of 
the instrument, and make sure cantonal build-
ing zone quotas defined by the federal govern-
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sequences of transferring development rights 
would impact the fiscal equalisation among 
cantons. Therefore, the body would also need to 
estimate fiscal costs and gains of these transfers 
and suggest compensatory measures. Third, in-
strument implementation would require co-
ordination between cantons and communes. 
Communes would have to implement instru-
ment boundaries into their zoning regulations, 
as they have zoning competency. Each can-
ton would then approve these changes, ideally 
within a short time span. As zoning plan revi-
sions are fundamentally political decisions oc-
curring within democratic decision processes, 
it is not unusual that they take months or even 
years to be adopted.

From an institutional perspective, the high 
degree of decentralisation of land-use plan-
ning and fiscal policies in Switzerland (Wälti 
2003; Knoepfel, Nahrath 2014), and the role 
of local and regional interests in the imple-
mentation process (Rieder et al. 2014), pose 
broader hurdles to a spatially encompassing 
TDR programme. Its implementation would 
call into question several decades of decentral-
ised land-use planning policy implementation, 
and the fundamental principle of communal 
autonomy. In fact, the zoning competency of 
communes and their definitions of urban den-
sities would be challenged by potential zoning 
moratoria in sending areas, and the imposi-
tion of minimal densities in receiving areas4. 
Further, in cases where the number of credits 
is less than the number of building zones, a 
situation that occurs in the absence of a zon-
ing moratorium during the implementation of 
TDR, the delivery of building permits might 
require supra-communal arbitration, as the 
number of credits available for development 
would be less than the number of development 
rights granted through zoning. TDR pose an 
additional challenge to communal autonomy 
and fiscal competition. From the perspective 
of authorities, the creation of building zones 
induces added land value and attracts new 
residents along with fiscal revenues (Segesse-
mann, Crevoisier 2016). The transfer of devel-
opment rights outside of the territory coun-
teracts this strategy by relocating expected 
revenues elsewhere. A high degree of opposi-
tion to TDR by the peri-urban communes5 is 
reasonably expected.

Another element emphasised in the liter-
ature is instrument acceptance. Landowners’ 
initial lack of knowledge regarding instru-
ment functionality, and uncertainties in terms 

of financial effects, can generate mistrust in 
TDR programmes (Machemer, Kaplowitz 2002; 
Süess, Gmünder 2005; Gmünder 2010; Shahab 
et al. 2019). Previously mentioned intermediar-
ies such as banks, or a public budget line ded-
icated to the acquisition of credits, combined 
with communication campaigns to explain the 
mechanism of TDR, can help to bolster instru-
ment acceptance.

3.5 Advantages and Disadvantages

Scholars have attempted to analyse changes 
achieved by TDR programmes, for example, in 
terms of the number of TDR exchanged, or the 
surface area of land placed under protection 
(Machemer, Kaplowitz 2002; Pruetz, Standridge 
2008). They observe that vast amounts of land 
have been placed under protection, and the in-
strument’s contribution to both planning and 
ecological objectives (Klapowitz et al. 2008). 
The 20 most successful TDR programmes in 
the USA individually preserved between 900 
and 37 000 ha (Pruetz, Standridge 2008)6. The 
instrument also reduces the windfall gains and 
wipe-out losses induced by planning decisions, 
as it redistributes land values among landown-
ers targeted by planning decisions (Brinkley, 
Machemer 2012). Further, the voluntary partici-
pation of landowners and the private resolution 
of zoning discrepancies are evidence of the in-
strument’s high flexibility (Aoki et al. 2005). In 
terms of disadvantages, in addition to the ma-
terial expropriation issues discussed above, the 
insufficient coordination with zoning plans, and 
the voluntary nature of landowner participa-
tion, are potential limits to the number of rights 
to be transferred, and can induce undesirable 
development outcomes, such as additional ur-
ban sprawl (Linkous, Chapin 2014). Also, zon-
ing exceptions created by TDR programmes 
increase the risk that TDR become an end in 
themselves and induce additional derogations 
to zoning regulations, rather than contributing 
to the achievement of quality urban develop-
ment (Renard 2007; Brinkley, Machemer 2012). 
Other elements are administrative costs linked 
to the definition of zones, the configuration of 
the trading platform, and the involvement of 
the targeted landowners (Shahab et al. 2019). 
Further, in Switzerland, the question of institu-
tional boundaries and the discrepancy between 
required policy competencies and the govern-
mental level also constitute potential hurdles 
for adoption (Süess, Gmünder 2005; Menghini 
et al. 2015).
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4.1 Objectives

Adapted from rural land betterments that 
transformed the size and shape of land plots to 
make them more suitable for agricultural ma-
chinery in the 1960s (Courdesse 2014), Land 
Improvement Syndicates (LIS) are an urban 
land readjustment tool that incorporates land 
readjustment, zoning changes and infrastruc-
ture provision within a single instrument. LIS 
aim to implement land-use planning objectives 
such as the economic use of soil, clear separa-
tion between constructible and non-constructi-
ble areas, protection of agricultural land, and 
prevention of land hoarding (Weber et al. 2011; 
Viallon 2017; Shahab, Viallon 2019). The FSPA 
states that if required by zoning plans, land re-
adjustment can be prescribed, and, if necessary, 
executed by authorities7. In Canton Vaud, where 
the tool was developed and implemented since 
the 1980 s, the Spatial Planning and Construc-
tions Act and the Land Betterment Act pre-
scribe the mandatory coordination of zoning 
and land  readjustment8.

4.2 Mechanism

Each syndicate consists of an ad hoc public 
corporation created by a majority of the land-
owners within LIS boundaries. In cases where 
there is a public interest (construction of a 
road, future public domain), the supervisory 
authority can also decide upon the creation 
of a mandatory syndicate and set its area re-
gardless of the landowners’ decision. LIS are 
composed of a landowner assembly, a steer-
ing committee, and an expert committee. The 
landowner assembly votes on the syndicate 
area, new property shapes and boundaries, as 
well as land values before and after zoning 
changes. Decisions are made by the majority of 
landowners, and each landowner is entitled to 
one vote. The landowner assembly also elects 
both committees. The steering committee exe-
cutes assembly decisions, such as making pay-
ments, issuing invoices, and negotiating and 
contracting with lenders. The expert commit-
tee advises the assembly on the future state of 
the land. It is composed of a notary, real estate 
expert, geometer and, in some cases, of a plan-
ner. It suggests changes to property shapes and 
boundaries to the assembly, estimates land 
values before and after zoning changes, and 
ensures that claims of landowners are met in 
an equitable manner.

To meet landowner claims, the expert com-
mittee conducts two land value assessments. 
First, the committee assesses the individual 
value of all plots within the syndicate bounda-
ries under existing zoning regulations. The re-
sults allow for determining the share of land 
value held by each landowner member of the 
syndicate. Then, the committee assesses the 
syndicate area as a whole under the new de-
velopment plan. Dividing the new value of the 
entire area by the prior value of all landowners’ 
plots results in a profit coefficient. The profit 
coefficient is used to determine landowners’ 
individual claims under the new development 
plan, as well as their proportionate share of 
costs (e.g., payment of committee members, 
infrastructure provision, compensation among 
landowners). Depending on individual prefer-
ences, the expert committee suggests meet-
ing landowners’ value claims in three ways: 
a) square metres of gross floor area under the 
new development plan, b) financial compensa-
tion, e.g., in exchange for the cession of devel-
opment rights to another landowner, or if the 
landowner has few claims, c) a compensation 
in kind, i.e., through additional land surfaces. 
Compensations in kind occur, for example, 
where a portion of land is not being developed 
and a landowning farmer wants to cultivate it 
(landowner C in Figure 2). 

To make sure the new property shapes and 
boundaries fit with the development plan, the 
expert committee acts as a broker between the 
assembly and communal authorities, who de-

Fig. 2: Property and Zoning 
Changes within Land Improve-
ment Syndicates.  
(Source: Own representation)
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to the syndicate. Communal zoning regula-
tions are guidelines for defining the densities 
of the development plan. In executed LIS, the 
development plan always allowed for a sub-
stantial added land value between old and 
new land uses (profit coefficient > 1.5). Once 
landowners agree upon the allocation of land 
and compensatory payments, they vote on the 
change of property boundaries, and the com-
mune votes on the development plan. Finally, 
in its function as the supervisory authority, 
the canton’s planning department approves 
both the development plan and the property 
boundaries. Figure 2 shows the state of prop-
erty and zoning before (T0) and after (T1) syn-
dicate  execution.

4.3 Conditions of Implementation

The main condition of implementation of LIS is 
the allocation of additional development rights 
through zoning within instrument boundaries. 
These additional development rights allow for 
the definition of higher densities in one area, 
and, simultaneously, the re-zoning of other ar-
eas. The added land value of these develop-
ment rights produces substantial gains for all 
landowners and may also pay for infrastructure 
provision (see 4.2. on possible forms of com-
pensation). To ensure the agreement of most 
landowners with the suggested changes, experts 
designated by landowners and/or communal 
authorities conduct a feasibility study prior to 
the creation of the syndicate. The feasibility 
study consists of preparing a draft of possible 
property boundaries and zoning changes, re-
ceiving landowner inputs, evaluating alterna-
tive solutions, and finally selecting the option 
preferred by most participants. This step also 
contributes to increasing the credibility of the 
project and familiarising landowners with the 
policy instrument (Shahab, Viallon 2019). Then, 
landowner agreement also plays a central role, 
because each landowner has the right to oppose 
the assembly’s decisions. In case of opposition, 
the expert committee deals with them first. In 
cases where their decision is contested, the 
matter is brought to court. Such situations can 
prolong the procedure for several years9. Not-
withstanding this opposition right by individual 
landowners, the LIS majoritarian decision rule, 
combined with the creation of substantial col-
lective added value, constitutes an effective ap-
proach to the implementation of LIS decisions. 
Indeed, LIS provide very powerful incentives 
to landowners and communes: they generally 

grant additional development rights to land-
owners,  release farmland for farmers, and the 
commune benefits from reduced planning and 
land-service costs, as (part of) these are carried 
by the syndicate. One factor easing the imple-
mentation of LIS is the diversity of preferences 
of landowners. For example, if all landowners 
want only land for development, the agricul-
tural surfaces put under protection may not 
find a purchaser. If one landowner privileges 
financial compensation over land for develop-
ment, other landowners may have to make high 
financial payments. Practice has shown that for 
LIS implemented at the boundaries of urban 
development, having at least one farming land-
owner who is a member of the syndicate eases 
the settlement of landowner claims.

4.4 Legal Compatibility and Political 
Acceptability

In terms of the Civil Code, the syndicate’s in-
tervention in the property structure and in the 
re-allocation of land property correspond to an 
expropriation. In order to enable the instru-
ment’s functionality, legislation on land better-
ment excludes the application of expropriation 
law within LIS boundaries10. However, the equal 
treatment of landowners needs to be guaran-
teed, as otherwise opposition to LIS decisions 
might be successfully challenged in court (see 
section 4.3). As mentioned in section 4.2, the 
equal treatment of landowners is guaranteed 
by distribution of the added land value pro-
portionate to the land value initially owned by 
each of them. Within broad LIS areas involving 
numerous landowners, the heterogeneity of the 
plots valued is greater, and there is an increased 
likelihood that landowners may contest their 
respective land valuations. Therefore, land val-
uation, as well as interpersonal relations, plays 
a core role in the acceptance of LIS.

4.5 Advantages and Disadvantages

From a planning perspective, the essential ef-
fect of LIS lies in the optimisation of the sur-
faces intended for urbanisation. As noted by 
Weber et al. (2011), the instrument resolves 
property-related aspects such as inappropriate 
plot shapes and boundaries, lack of access, or 
pre-existing easements, and provides a legal, 
financial, and physical guarantee of the land’s 
constructability. Further, it contributes to the 
protection of agricultural or natural areas, be-
cause surfaces previously zoned as constructi-
ble can be re-zoned non-constructible, con-
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surface. The syndicate can also be used as a 
means of tackling land hoarding. In fact, land-
owners have to pay for LIS to function (e.g., 
payment of the contracted experts), and the 
land-service costs that arise once the property 
and zoning changes are made. This renders 
landownership costly and constitutes an in-
centive for landowners to develop or sell their 
property (Zuppinger 1986). These costs, along 
with the length and complexity of the proce-
dure, can also induce eviction of landowners, 
e.g., those with a small property might sell at 
an intermediate price11 prior to the creation 
of the syndicate, which reduces the number 
of participants and facilitates decisional pro-
cesses (Viallon 2017; Shahab,  Viallon 2019). The 
syndicate’s strength also resides in its capac-
ity to borrow money. Using future land values 
as collateral, the landowner assembly can fi-
nance infrastructure provision, and sometimes 

even a portion of land development, through a 
mortgage on the plots. Finally, a high degree 
of transparency is achieved, as syndicate ac-
counting is subject to public scrutiny. At last, 
the main weakness of LIS consists in its very 
limited sociospatial perimeter, which does not 
allow for transfers at a larger (functional) scale, 
i.e. between peri-urban and urban regions.

5 Instrument Contribution to Spatial 
 Planning Objectives

The current section summarises the core char-
acteristics of TDR and LIS (see Table 1). We put 
forward the “chiasmic” nature of both instru-
ments and discuss their potential contribution 
to fighting urban sprawl. In particular, we dis-
cuss questions related to property rights and 
political institutions from the perspective of 
their implementation in Switzerland.

Transferable Development Rights Land Improvement Syndicates

Instrument 
type

Policy-driven, incentive-based, cap and 
trade

Property and policy-driven, (self-) regula-
tory based

Objectives Protection of agricultural land and natural 
areas, of landscape and historical sites

Rationalisation of planning, protection of 
agricultural land and natural areas, fight 
against hoarding of building land

Mechanism •  Administration defines geographic 
boundaries, manages credits and their 
trading

•  Individual decision-making on rights 
transfer

•  Landowners decide upon LIS creation, 
plot shapes and boundaries

•  Collective decision-making on rights 
transfer

•  Municipality defines zoning regulations

Conditions 
of imple-
mentation

•  Large scale (county), thousands of hectares
•  Thousands of landowners
•  (Possibility of) geographically distinct 

areas

•  Small scale (municipality), hundreds of 
hectares

•  Dozens of landowners
•  Geographically contiguous area

•  Possible derogations to zoning regulations / Definition of ad hoc development plan
•  Education of landowners and public to increase trust
•  Demand for development

Legal com-
patibility 
and political 
acceptability

Implementation within single jurisdictions

In the case of implementation in Switzer-
land:
•  Question of compatibility with with the 

guarantee of land ownership (material 
expropriation)

•  Synchronisation of municipal zoning plan 
revisions

•  Added land values shared equitably 
among landowners

•  Potential opposition from landowners

Redistribu-
tive effects

Ecological: Limitation of overall surface dedicated to urbanisation
Economic: New development rights (and development bonuses) granted induce higher 
land values

Tab. 1: Main Characteristics of 
Transferable Development Rights 
and Land Improvement Syndi-
cates.
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ments that allow for re-locating development 
rights. Whereas TDR boundaries may spread 
across geographically distinct areas, LIS 
boundaries are a single geographical area. To 
relocate development rights, both instruments 
separate use rights on land and their economic 
value from land property. Both instruments also 
rely on functioning land and real estate mar-
kets, where added land values are key incen-
tives to the transfer of rights. In addition to 
the policy-driven components, LIS also include 
a property-driven dimension, which modifies 
plot shapes and boundaries, in coordination 
with the re-location of development rights. The 
property dimension of LIS reflects in its op-
erating mechanism. LIS use a bottom-up ap-
proach, where landowners gather as an assem-
bly, and decide jointly on syndicate formation 
and execution. The public also participates at 
various stages of the implementation process 
(see  Shahab, Viallon 2019). In contrast, the de-
sign and implementation of TDR programmes 
rely on a top-down approach, where authori-
ties hold responsibility for programme design 
and implementation. Public involvement oc-
curs essentially through consultation (Shahab 
et al. 2019).

TDR and LIS differ in terms of the degree of 
constraint placed on landowners. In TDR pro-
grammes, authorities influence the transfer of 
development rights, for example, through the 
provision of a trading platform. The trading 
itself is under the responsibility of individual 
landowners, who decide on participation. As 
landowners are free to trade, there is a risk of 
market failure, e.g., if no (or few) credits are 
traded, or if authorities must replace credit 
buyers in order to operate the transfer of TDR. 
In addition, only a limited portion of landown-
ers may decide to sell their rights. Such a sit-
uation would result in a scattered area, where 
some of the landowners still hold credits, or 
even develop, and others sell them. In LIS, the 
landowners’ assembly holds competency to de-
cide on re-location of property boundaries, and 
the commune decides on zoning changes. After 
landowners have negotiated on the land values 
and the change of property boundaries, they de-
cide on changes through voting, and the com-
mune adopts new zoning regulations through 
voting. Once property and zoning changes are 
approved by the canton, the transfer of devel-
opment rights and new property boundaries 
become mandatory for all. Therefore, risks of 
failure in LIS are limited, as majority votes of 
the landowners’ assembly and of the commune 

condition the re-location of all development 
rights in two votes.

Considering the conditions of instrument 
implementation, the strengths of TDR pro-
grammes are the geographic size of the juris-
diction and the government level in charge of 
implementation. TDR programmes generally 
operate at a county level. As a consequence, in-
strument boundaries can define sending areas 
in remote parts of the county, and privilege cen-
tral plots as receiving areas. In addition, TDR 
programmes may deploy across thousands of 
hectares and involve thousands of participat-
ing landowners, which allows for maximising 
the potential impact of the instrument. In con-
trast, LIS are under the responsibility of com-
munes; implementation occurs mainly within 
areas of hundreds of hectares, owned by dozens 
of landowners. As a consequence, no transfer of 
development rights from peri-urban to urban 
areas is possible, and the instrument’s poten-
tial impact is limited. Further, we draw atten-
tion to the fact that both instruments operate 
under a single jurisdiction, which limits both 
inter-governmental coordination and organi-
sation issues. Lastly, the complexity of both in-
struments requires education and information 
processes targeting landowners and the pub-
lic, as initial knowledge about their function-
ing and trust may be low (Shahab et al. 2019; 
 Shahab,  Viallon 2019).

6 New Instrument Suggested: Multi-Site 
Land Improvement Syndicates

6.1 Objectives

Based on these findings, we suggest a theo-
retical innovation that integrates the strengths 
of both TDR and LIS and merges them into a 
new instrument able to overcome their respec-
tive weaknesses: Multi-Site Land Improvement 
Syndicates (MSLIS). In accordance with recent 
developments in the Swiss federal spatial plan-
ning act, which prescribe the (re-)location of 
building zones close to existing centres and 
transport infrastructure, and the densification 
of urban areas12, MSLIS aim to relocate devel-
opment rights situated in peri-urban or rural 
areas to more central agglomeration areas sub-
ject to densification. As such MSLIS provide a 
means of tackling – at cantonal scale – the three 
following challenges faced by numerous Swiss 
communes: (1) reduction of oversized build-
ing zones, (2) relocation of inadequatly located 
building zones, and (3) fight against hoard-
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Perregaux  Dupasquier 2013). The instrument 
contributes to the rationalisation of land-use 
planning, limits urban sprawl, and preserves 
agricultural land and natural areas, without 
creating inequalities between landowners sus-
ceptible to material expropriation rulings (see 
Box 2).

6.2 Mechanism

The basic instrument’s mechanism is compa-
rable to the LIS mechanism presented in sec-
tion 4.2. above, with two exceptions (see also 
Figure 3). MSLIS distinguish between a send-
ing (e.g. peri-urban) and a receiving (e.g. ur-
ban) area, and the authority in charge is either 
the canton or a joint committee of communes 
(see 6.4. Legal compatibility and political ac-
ceptability). Both exceptions are inspired by 
TDR. As in the case of LIS, landowners hold-
ing land in at least one of the two areas are part 
of a single landowner assembly: they approve 
the areas, agree on the new property shapes 
and boundaries in the two areas, and negotiate 
zoning regulations with authorities. The com-
munes included in the instrument’s bounda-
ries simultaneously, and in a coordinated way, 
adopt required changes in their zoning regula-
tions. The canton supervises both the property 
and zoning changes. In the peri-urban com-
mune hosting sending area, development rights 
are withdrawn; in the central urban commune, 
defined as receiving area, development rights 
are maximised. Depending on the value of the 
land owned by the sending area landowners, 
landowners obtain either land or development 
rights in the receiving area or receive financial 
compensation. In both cases, all landowners 
share the costs and benefits of the transfer. The 
receiving area in the urban commune consists 
of a previously developed zone subject to den-
sification or urban renewal (scenario 1) or is at 
the fringe of the settlement area (scenario 2).

6.3 Conditions of Implementation

In order to test the theoretical soundness of 
the instrument, we modelled expected land 
value changes with the following assumptions: 
1) A limited number of landowners; 2) Scenar-
ios with and without public landownership in 
the receiving area; 3) Variations in terms of plot 
surfaces and land values, both in the sending 
and receiving areas; 4) Previously granted de-
velopment rights in the sending and receiving 
areas. The model’s calibration was based on 

empirical land prices and matched realistic as-
sumptions of size and participants, on lessons 
drawn by research from LIS functioning, and 
conditions of success (Weber et al. 2011; Baud 
2016; Viallon 2017). 

Figure 4 presents and illustrates the chron-
ological steps that allow for the calculation of 
probable land value changes and value distri-
bution among landowners. First, the expert 
committee collects information on the initial 
property shapes and boundaries in the send-
ing and receiving areas, and the zoning status 
of each plot (step 1). Based on this informa-
tion, the value of each plot in both areas is es-
timated, and the initial land value possessed by 
each landowner is determined (step 2). Then, 
the new property shapes and boundaries and 
zoning regulations are defined (step 3), and 
the plots are valued accordingly (step 4). The 
committee then calculates the profit coefficient 
(step 5). The value claims of each landowner 
are calculated by multiplying landowners’ ini-
tial land value by the profit coefficient (step 6). 
Depending on the possessions and wishes of 
a landowner, the expert committee suggests a 
distribution of available surfaces and, if nec-
essary, compensatory payments. As in regular 
LIS, landowners express their wishes regard-
ing the nature of the gains to be distributed 
(step 7): a) land with increased development 
rights; b) a financial payment, generally used 
for the fine-tuning of the assignments of land 
plots and development rights, or, for example, 
if a landowner initially owns land with little 
value and cannot claim an entire plot; c) devel-
opment rights separated from land property, 

Fig. 3: Property and Zoning 
Changes within Multi-Site Land 
Improvement Syndicates.  
(Source: Own representation)
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e.g., in a condominium ownership, if the land-
owner cannot claim an entire plot; d) additional 
land surfaces with no development rights, e.g., 
a farming landowner who wants to maintain 
wide surfaces without development rights. Such 
assignment (with little economic value) is likely 
to be combined with a financial payment. Fi-
nally (step 8), financial payments among land-
owners compensate for the value difference 
between landowners’ claims (step 6), and the 
value of assigned development rights and land 
plots (step 7).

In theory, MSLIS is compatible with and 
could function under similar conditions to 
those of the existing single-area LIS. In practice, 
two conditions need to be considered. The first 
of these is the reorientation of existing prac-
tices. Communes in the cantons of Fribourg 
and Vaud have attemptend to use an  MSLIS 
approach through an informal market of devel-
opment rights (Bourgeois 2015; Francey 2017), 
and authorities and private landowners have 
been speculating on the transfer of these rights. 
Indeed, the lengthy implementation process of 
the new federal law generates a noticeable lag 
between a significant number of new areas to 

be re-zoned and compensated, and a relatively 
low number of new areas to be zoned and used 
for compensation. The use of MSLIS would re-
quire a majority of landowners in a designated 
area to agree to the use of the instrument. The 
second condition to consider is the creation of 
incentives for landowners in the receiving area 
to adopt the new property structure and accept 
the transfer of development rights. In fact, im-
plementation of MSLIS generates compensa-
tion issues for receiving areas. As densification 
is already a legal objective, incentives are nec-
essary for landowners in the receiving urban 
areas to ‘host’ additional development rights 
on their land. 

6.4 Legal Compatibility and Political 
Acceptability

In the case of Canton Vaud, the legal changes 
required to use MSLIS affect the Land Re-
adjustment Act13, which prescribes the geo-
graphic unity of LIS. The introduction of MS-
LIS would a priori solely require the removal 
of this disposition, or modification by substi-
tuting the geographic unity of the area with a 

Fig. 4: Chronological Steps for 
the Implementation of Multi-Site 
Land Improvement Syndicates.  
(Source: Own representation)
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graphic boundaries of socio-economic inter-
action ( Varone et al. 2013). Analogically with 
LIS, MSLIS would overcome the expropria-
tion question by excluding instrument bound-
aries from expropriation law, on the condition 
that all landowners are treated equally. Legal 
changes necessary in other cantons, or those 
necessary for inter-cantonal rights transfer, 
would require further investigation. Instrument 
implementation would also require vertical co-
ordination between cantonal authorities and 
communes. If the canton defines instrument 
boundaries, communes may have to implement 
them into local zoning regulations. To do so, 
each commune involved would elaborate a lo-
cal development plan and define new zoning 
regulations for  MSLIS areas located in their 
respective jurisdiction. The revision of com-
munal zoning changes and, in particular, their 
approval by cantonal authorities, would have to 
occur concomitantly in all communes involved, 
so as to ensure the effective transfer of rights. 
If communes define instrument boundaries on 
their own, additional coordination issues may 
appear between communes. For example, the 
commune where the receiving area is located 
might lack incentives to welcome new land-
owners, or additional infrastructure and public 
service costs might be perceived as a burden on 
the communal budget.

On the landowners’ side, if the financial 
gains generated by the increase in density in 
the receiving area are high, landowners might 
have an interest in receiving additional devel-
opment rights, for example, if agricultural land 
was zoned on the edge of a relatively dense ur-
ban area (scenario 2 in Figure 3). In this sce-
nario, the profit coefficient is highest. Referring 
to empirical observations of regular LIS, and 
to the financial model we conceptualised (Fig-
ure 4), a profit coefficient superior to 1.5 might 
generate sufficient support from a majority of 
landowners. This might not be the case if the 
receiving area is already located in a building 
zone ( scenario 1 in Figure 3). In this case, two 
more factors should be taken into account in 
order to obtain landowner agreement for the 
relocation of development rights. First, land-
owners in the receiving area might consider 
the profit coefficient of 1.5 as arbitrary and as-
sume that they are being negatively affected 
despite an increase in development rights. In 
fact, additional development rights belonging 
to other landowners would be ‘hosted’ on their 
plot. Why would the receiving landowners agree 
to share the gains when they could keep the en-

tire added value to themselves? A facilitating 
factor for acceptance of new landowners into 
the receiving area would be public property, 
which is a rarely fulfilled condition. As in LIS, 
instrument areas and MSLIS changes to plot 
shapes and boundaries, as well as land values, 
are subject to majority approval by landown-
ers. In this way, it is possible to force a minority 
of landowners to participate in the procedure, 
even if the minority owns strategic plot(s) within 
the receiving area of MSLIS. Moreover, is it rel-
evant to calculate the same profit coefficient 
for landowners in the sending area, as without 
MSLIS, they would, in the best case, be entitled 
to compensation for the loss of their rights? 
Plainly, one could consider that MSLIS over-
compensates sending landowners. The transfer 
and compensation of their development rights 
through MSLIS is already a favourable situa-
tion: the value of their new plot (or of their de-
velopment rights) in the receiving area is likely 
to rise further, due to the increased scarcity of 
building zones, and to the more central location 
of their relocated development rights.

6.5 Advantages and Disadvantages

Potential land-use changes stemming from 
 MSLIS would occur within functional spaces. 
In the rural or peri-urban sending area, the 
removal of unused development rights is ex-
pected, as well as a limitation of new construc-
tion on open land. In the central receiving area, 
the development of new neighbourhoods on 
open land, or on already developed areas sub-
ject to urban renewal, is anticipated. If the re-
location of development rights takes place be-
tween two or more communes, the question 
of inter-communal compensation arises (for 
example, to provide additional public services 
in the receiving area). Redistributive ques-
tions between communes will become promi-
nent if the mechanism of MSLIS is generalised. 
Communes that renounce urban development 
will also request compensation, e.g., for fiscal 
losses. Two options can be envisioned: a) the 
implementation of a taxation mechanism on de-
velopment rights, which would tax added land 
values in the receiving area and reduce land-
owners’ revenues. This revenue could benefit 
both receiving and sending communes. b) The 
implementation of an inter-communal tax re-
distribution system, which brings us back to 
the issue of fiscal competition mentioned in 
section 3.4. Overall, communes face contradic-
tory orders due to the juxtaposition of poorly 
coordinated (layers of) sectoral policies, such as 
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and agriculture. While the current tax system 
encourages communes to maximise their urban 
development, the federal law and cantonal mas-
ter plan lead to unfair competition by restrict-
ing the spatial allocation of development rights. 
The necessary re-location of development 
rights requires a change of scale in the conduct 
of territorial development. Only the develop-
ment of cantonal or inter-communal coordina-
tion in land-use planning under the cantonal 
leadership is likely to rectify these  issues.

7 Discussion and Conclusion

This article sought to discuss available and po-
tential instruments for limiting urban sprawl 
and greenfield development in Switzerland. 
The 2014 revision of the Federal Spatial Plan-
ning Act lacked proposals to solve the issue. We 
suggested an innovative way to overcome the 
current building zone problems by analysing 
three policy instruments that may prove ade-
quate for re-locating development rights. Re-
ferring to existing academic discussions and 
land-use practices in Switzerland, we identified 
two existing instruments that may contribute 
to solving the issue, TDR and LIS. The analysis 
of both instruments’ respective strengths and 
weaknesses showed their “chiasmic” nature. As 
opposed to LIS, the boundaries of which in-
clude hundreds of hectares within a contiguous 
area, the boundaries of TDR programmes may 
transfer rights between geographically distinct 
areas covering thousands of hectares. TDR pro-
grammes may also target thousands of land-
owners, whereas LIS may be limited to dozens. 
Considering the instruments’ delivery system, 
TDR programmes create a market for land-
owners to voluntarily exchange rights, whereas 
LIS secure the transfer of development rights 
through a binding vote of landowners. Further, 
LIS coordinate property changes with zon-
ing regulations, and thus ensure the optimal 
re-location of land uses. In contrast, TDR pro-
grammes may lack coordination with land-use 
regulations or growth-management provisions, 
and thus produce sub-optimal outcomes (see 
Linkous, Chapin 2014). 

Based on the identified strengths and weak-
nesses, we suggested MSLIS as a new instru-
ment combining the advantages of both TDR 
programmes and LIS. MSLIS may, in our view, 
contribute to the achievement of the 2014 FSPA 
goals, such as the (re-)location of development 
rights. Among the characteristics of MSLIS, in-

strument boundaries in geographically distinct 
areas are used as a vehicle to define areas with 
low demand for development, and central areas 
with high demand for development. A second 
vehicle is the mechanism of value distribution 
among MSLIS members. Depending on their 
individual preferences, participating landown-
ers chose between additional land value (e.g., 
more development rights), compensation in 
kind (more land surface of lesser value), finan-
cial compensation, or a mix of the above. Also, 
the re-allocation of land uses follows specific 
delivery systems and rules. First of all, the can-
ton defines instrument boundaries. Then, land-
owners assemble and decide, through a major-
ity vote, on land values and changes to property 
boundaries. Simultaneously, communes define 
and adopt a development plan specific to MS-
LIS areas located in their respective jurisdic-
tion. In its role as the supervisory authority, the 
canton ensures the coordination of zoning and 
landowner decisions through their concomi-
tant approval. As a result, changes to property 
boundaries and zoning regulations may secure 
the optimal distribution of new land uses and 
values, both from the perspective of landown-
ers and planners. The former benefit from in-
creased use and/or economic value; the latter 
re-locate development rights to more central 
areas and preserve agricultural and natural ar-
eas. 

The results of the analysis of the three in-
struments and of their respective legal-insti-
tutional contexts lead to five remarks. First, 
the definition of geographic boundaries for the 
successful transfer of rights operates smoother 
with a mix of urban and rural landowners aim-
ing to use the land differently. Without differ-
ences in land uses and values, re-location of 
development rights may prove difficult. Sec-
ond, different decision mechanisms between 
TDR and LIS/MSLIS produce different quan-
titative and qualitative changes within de-
fined geographical boundaries. Whereas TDR 
programmes ‘cast the net’ far and wide, LIS/
MSLIS have surgical precision. In terms of 
effects, TDR programmes may result in a scat-
tered re-location of development rights, and 
only partially achieve containment of sprawl. 
In contrast, LIS/MSLIS do not miss anything, 
and their effectiveness is outstanding. Third, 
issues of coordination across jurisdictions may 
exist both for TDR and MSLIS, as the bound-
aries of the jurisdiction where they operate do 
not necessarily match functional boundaries 
of the political problem to be solved, i.e., urban 
sprawl. The discussion on the legal compati-
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towards significant issues of horizontal and 
vertical policy coordination, which would re-
quire substantial legislative changes (see sec-
tion 3.4). Instead, MSLIS would require few 
changes in Swiss cantonal legislation. Fourth, 
in terms of political acceptability, both instru-
ments induce positive and negative spillovers 
for planning authorities. As the institutional 
setting is based on fiscal competition, the 
question of financial compensation between 
communes constitutes a challenge for the 
re-location of development rights. In line with 
the Tinbergen Rule, we suggest overcoming 
such flawed coordination among sectoral poli-
cies through separate, additional, and specific 
policy instruments. Fifth, TDR programmes 
raise questions about compensation claims of 
landowners selling their credits for a lesser 
value than what their development right is ac-
tually worth. In this case, TDR may not sub-
stitute for full compensation, and authorities 
may have to provide additional compensation. 
On the other hand, MSLIS may prove compat-
ible with the guarantee of property. Lastly, the 
authors are aware that the context and condi-
tions of instrument implementation discussed 
in the paper primarily apply to Switzerland. 
Nevertheless, we also believe our suggestions 
may prove effective in other countries facing 
similar problems of building zone re-location, 
particularly in those countries with strong 
protection of land property and derived uses. 
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Notes
1 The main changes introduced by the revised 

Spatial Planning Act were additional quantita-
tive restrictions on the definition of new build-
ing zones, the restriction of over-sized build-
ing zones, the introduction of a mandatory tax 
on added land value of at least 20% of the land 
value, densification measures, and reduced 
requirements to set up solar power systems 
(Hengster mann 2019: 230 f.).

2 As of April 2020, six cantons were still subject 
to a federal moratorium on zoning decisions: 
Geneva, Zurich, Ticino, Obwald, Nidwald, and 
Glarus. https://www.are.admin.ch/are/fr/home/
developpement-et-amenagement-du-territoire/
droit-de-l_amenagement-du-terri toire/

revision-de-la-loi-sur-lamenagement-du-
territoire--lat-/lat-1--une-mise-en-oeuvre-
consequente-du-developpement-de-lurban/
gel-des-classements.html.

3 See Federal Court decision 105 Ia 134 of the 
2 March 1979.

4 In the agglomeration of Lausanne, for exam-
ple, cantonal and communal authorities have 
defined minimal densities in central locations 
of the agglomeration that benefit from excellent 
connections to public transport (Canton Vaud, 
ALM 2012).

5 In 2012, Canton Thurgau set up a compensa-
tion mechanism for non-zoning, i.e., communes 
could apply for financial compensation in cases 
where they renounce a building zone extension. 
In the last revision of the cantonal structure 
plan in 2018, the system was abandoned (Can-
ton Thurgau 2018).

6 The authors chose the number of acres pre-
served as a criterion of success of TDR pro-
grammes, relevant in regard to the issue of ur-
ban sprawl, a main concern of the article.

7 Art. 20 FSPA, SR 700.
8 SR-VD 700.11 and SR-VD 913.11.
9 E.g., decisions of the Federal Supreme Court 

1C_549/2016, 1C_550/2016, 1C_554/2016, 
1C_555/2016, and 1C_552/2016.

10 Art. 113 LE, SR-VD 710.01.
11 A price above the land’s value prior to the setup 

of the syndicate, but below the land’s value once 
the syndicate is dissolved.

12 Art. 1 par. 2 let. abis and let. b, and art. 3 par. 3 let. 
a and abis FSPA, SR 700.

13 Art. 52 al. 1 LAF, RS-VD 913.11.

References
Aoki, K.; Briscoe, K.; Hovland, B. (2005): Trading 

Spaces: Measure 37, MacPherson v. Department 
of Administrative Services, and Transferable De-
velopment Rights as a Path out of Deadlock. 
Journal of Environmental Law & Litigation, 
20 (2), pp. 273–328.

Swiss Federal Office for Spatial Development 
ARE (2005): Raumplanungsbericht. Bern: Fed-
eral Department of the environment, transport, 
energy and communications DETEC.

Swiss Federal Office for Spatial Development 
ARE (2012): Bauzonenstatistik. Bern: Federal 
Department of the environment, transport, en-
ergy and communications DETEC.

Baud, E. (2016): Syndicat d’améliorations foncières: 
Aménagement du territoire (AT-AF). Etude de 
cas à Cheseaux-sur-Lausanne (master’s thesis), 
Université de Lausanne.

Bourgeois, L. (2015): Des privés cherchent à tro-
quer des droits à bâtir. 24heures, Lausanne, 
published 13. 12. 2015. https://www.24heures.ch/
vaud-regions/prives-cherchent-troquer-droits-
btir/story/29333425.



66 disP 227 · 57.4 (4/2021) Brinkley, M.; Machemer, P. L. (2012): Using Trans-
fer of Development Rights as a Market-Based 
Approach in Urban Land Use Management. In 
White, S.; Kotval, Z. Z. (eds.), Financing Eco-
nomic Development in the 21st Century. London: 
Routledge, pp. 106–123.

BSS AG (2011): Konzepte zur Bauzonenverkleine-
rung. Abklärung der Monetären Folgen und der 
Wirksamkeit von vier verschiedenen Konzepten. 
Schlussbericht zuhanden des Bundesamtes für 
Raumentwicklung (ARE). Basel.

Canton Thurgau (2018): Kantonaler Richtplan. 
Frauenfeld: Amt für Raumentwicklung.

Canton Vaud; ALM (2012): Projet d’agglomération 
Lausanne-Morges de Deuxième Génération Ré-
visé. Lausanne. 

Courdesse, R. (2014): Les améliorations foncières 
en territoire agricole, un domaine d’activité 
riche en enseignements pour les aménagistes. 
Collage, 6, pp. 16–19.

Delley, J.-D. (1982): Le Droit En Action, Georgi: 
Saint-Saphorin.

Espace Suisse (2019): Mehrwertausgleich in den Kanto-
nen – tabellarischer Vergleich, state of 01. 11. 2019. 
https://www.espacesuisse.ch/de/raumplanung/
handlungsfelder-der-innenentwicklung/
mehrwertausgleich.

Francey, D. (2017): Echange de zones avec Neyruz, La 
Liberté, Fribourg, published 21. 06. 2017. http://
www.laliberte.ch/news/regions/canton/echange-
de-zones-avec-neyruz-396631?up=true.

Frey, R.; Zimmermann, H. (2005): Neue Rahmenbe-
dingungen Für Die Raumordnung Als Chance 
Für Marktwirtschaftliche Instrumente. disP, 
41 (161), pp. 5–18.

Federal Council (1972): Message du Conseil fédé-
ral à l’Assemblée fédérale à l’appui d’un projet 
d’arrêté fédéral instituant des mesures urgentes 
en matière d’aménagement du territoire du 26 
janvier 1972. In Feuille Fédérale, 7. Bern: Fed-
eral Chancellery, pp. 493–515.

Gmünder, M. (2010): Raumplanung Zwischen Regu-
lierung und Markt. Zürich/Chur: Ruegger Verlag.

Griffel, A. (2006): Zones à bâtir thésaurisées ou 
mal situées. Que Faire? In VLP/ASPAN (ed.), 
Raum und Umwelt  /  Territoire et Environnement, 
6. Bern: Schweizerische Vereinigung für Lan-
desplanung  /  Association suisse pour l’aména-
gement national, pp. 45–56.

Hengstermann, A. (2019): Von der passiven Bo-
dennutzungsplanung zur aktiven Bodenpolitik. 
Wiesbaden: Springer, pp. 230–231.

IWSB Institut für Wirtschaftsstudien Basel 
(2016): Steuerungsinstrumente der Bodennut-
zung. Durabilitas.doc, 3. Biel: sanu durabilitas.

Johnston, R.; Madison, M. (1997): From Landmarks 
to Landscapes: A Review of Current Practices 
in the Transfer of Development Rights. Jour-
nal of the American Planning Association, 63, 
pp. 365–78.

Jomini, A. (2008): Les Évolutions Récentes de La 
Jurisprudence Fédérale En Matière d’expropria-

tion Matérielle Dans Le Domaine de l’aménage-
ment Du Territoire. Lausanne: Présentation du 
cours donné le 12 juin 2008 dans le cadre du sé-
minaire “Propriété foncière et développement 
territorial durable” à l’IDHEAP. Lausanne.

Kaplowitz, M. D.; Machemer, P.; Pruetz, R. (2008): 
Planners’ experiences in managing growth using 
transferable development rights (TDR) in the 
United States. Land use policy, 25, pp.  378–387. 
DOI: 10.1016/j.landusepol.2007.07.004.

Knoepfel, P.; Nahrath, S.; Varone. F. (2007): Insti-
tutional Regimes for Natural Resources: An In-
novative Theoretical Framework for Sustainabil-
ity (2007). In Knoepfel, P. (ed.), Environmental 
Policy Analyses: Learning from the Past for the 
Future – 25 Years of Research. Berlin, Heidel-
berg: Springer, pp. 455–506. DOI: 10.1007/978-
3-540-73149-8_15.

Knoepfel, P.; Nahrath, S. (2014): Environmen-
tal and Spatial Development Policy. In Klöti, 
U.;  Knoepfel, P.; Kriesi, H.; Linder, W.; 
Papadopoulos, Y.; Sciarini, P. (eds.), Handbook 
of Swiss Politics. Zürich: NZZ Verlag, pp.  705–733.

Linkous, E. R.; Chapin, T. S. (2014): TDR program 
performance in Florida. Journal of the American 
Planning Association, 80 (3), pp. 253–267. DOI: 
10.1080/01944363.2014.985697.

Machemer, P. (1998): Transferable development 
rights as a growth management technique in 
landscape management: a case study. Disserta-
tion in Resource Development. East Lansing: 
Michigan State University.

Machemer, P. L.; Kaplowitz, M. D. (2002): A Frame-
work for Evaluating Transferable Development 
Rights Programmes. Journal of Environmental 
Planning and Management, 45 (6), pp. 773–795. 
DOI: 10.1080/0964056022000024334.

Menghini, G.; Hersperger, M. G.; Seidl, I. (2015): 
Transferable Development Rights in Switzer-
land: Concept and Results of an Agent-Based 
Market Simulation. disP, 51 (2), pp. 49–61. DOI: 
10.1080/02513625.2015.1064647.

Moor, P. (1982): Aménagement du territoire et ex-
propriation matérielle : l’évolution de la juris-
prudence du Tribunal fédéral. Repertorio du 
giurisprudenza patria, 115 (5), pp. 270–286.

Moor, P. (1992): Droit Administratif III. L’organisa-
tion Des Activités Administratives, Les Biens de 
l’Etat. Bern: Stämpfli.

Moor, P. (2002): L’expropriation matérielle. In 
Moor, P. (ed.), Droit administratif II: Les actes 
administratifs et leur contrôle. Bern: Stämpfli, 
pp. 741–755.

Nahrath, S. (2003): La Mise En Place Du Régime 
Institutionnel de l’aménagement Du Territoire 
En Suisse Entre 1960 et 1990. Dissertation in po-
litical science. Lausanne: University of Laus-
anne, 2003; http://doc.rero.ch/record/501.

Nahrath, S.; Pflieger, G.; Gmünder, M.; Prélaz-
Droux, R.; Grêt-Regamey, A. (2012): Towards 
a More Sustainable Management of Soil Re-
sources by Redistribution of Economic and 



disP 227 · 57.4 (4/2021) 67Ecological Added and Reduced Values. Full pro-
posal for the NRP 68 ‘Sustainable use of soil 
as a resource’. Swiss national science founda-
tion. Bern.

Nelson, A. C.; Pruetz, R.; Woodruff, D. (2013): The 
TDR Handbook: Designing and Implementing 
Transfer of Development Rights Programs. Wash-
ington: Island Press.

Perregaux Dupasquier, C. (2013): Bauzonen Re-
gional Abstimmen. In VLP/ASPAN (ed.), Info-
rum  /  Inforaum, 6. Bern: Schweizerische Verei-
nigung für Landesplanung  /  Association suisse 
pour l’aménagement national, pp. 7–9.

Pizor, P. J. (1986): Making TDR Work: A Study of 
Program Implementation. Journal of the Amer-
ican Planning Association, 52 (2), pp. 203–211. 
DOI: 10.1080/01944368608976620.

Pruetz, R.; Standridge, N. (2008): What Makes 
Transfer of Development Rights Work? Suc-
cess Factors From Research and Practice. Jour-
nal of the American Planning Association, 75 (1), 
pp. 78–87. DOI: 10.1080/01944360802565627.

Renard, V. (2007): Property Rights and the ‘Trans-
fer of Development Rights’: Questions of Effi-
ciency and Equity. Town Planning Review, 78 (1), 
pp.  41–60. DOI: 10.3828/tpr.78.1.4.

Rieder, S.; Balthasar, A.; Kissling-Näf, I. (2014): 
Vollzug Und Wirkung Öffentlicher Politiken. 
In Knoepfel, P.; Papadopoulos, Y.; Sciarini, P.; 
 Vatter, A.; Häusermann, S. (eds.), Handbook of 
Swiss politics. Zurich: Neue Zürcher Zeitung, 
2014.

Ritchie, J.; Spencer, L. (2002): Qualitative Data 
Analysis for Applied Policy Research. In Huber-
man, A. M.; Miles, M. B. (eds.), The Qualitative 
Researcher’s Companion. SAGE Publications, 
pp. 305–329. DOI: 10.4135/9781412986274.n12.

Riva, E. (2009): Aktuelle Entwicklungen im Recht 
Der Materiellen Enteignung. In De Morpurgo, 
M.; Pedrazzini, L.; Fahrländer, K.; Filippo, G.; 
Riva, E.; Balerna, R. (eds.), Temi Scelti Di Di-
ritto Espropriativo ( =  Atti Della Giornata Di Stu-
dio Del 5 Giugno 2009). Basel: Helbing und 
Lichten hahn, pp. 63–73.

Rudolf, S. C.; Kienast, F.; Hersperger; A. M. 
(2018): Planning for Compact Urban Forms: Lo-
cal Growth-Management Approaches and Their 
Evolution over Time. Journal of Environmental 
Planning and Management, 61 (3), pp. 474–492. 
DOI: 10.1080/09640568.2017.1318749.

Salamon, L. (2002): The New Governance and the 
Tools of Public Action: An Introduction. New 
York: Oxford University Press.

Segessemann, A.; Crevoisier, O. (2015): Beyond 
Economic Base Theory: The Role of the Res-
idential Economy in Attracting Income to 
Swiss Regions. Regional Studies, April. DOI: 
10.1080/00343404.2015.1018882.

Shahab, S.; Clinch, P.; O’Neill, E. (2019): An Anal-
ysis of the Factors Influencing Transaction 
Costs in Transferable Development Rights Pro-
grammes. Ecological Economics, Special Sec-
tion: Crowding-out or crowding-in? Behavioural 
and ethical responses to economic incentives for 
conservation, 156 (February), pp. 409–19. DOI: 
10.1016/j.ecolecon.2018.05.018.

Shahab, S.; Viallon, F.-X. (2019): A Transaction-
Cost Analysis of Swiss Land Improvement Syndi-
cates. Town Planning Review, 90 (5), pp.  545–65. 
DOI: 10.3828/tpr.2019.34.

Skuzinski, T.; Linkous, E. R. (2018): Tradable devel-
opment rights in the U.S. Making zoning flex-
ible through market mechanisms. In Gerber, 
J.-D.; Hartmann, T.; Hengstermann, A. (eds.), 
Instruments of land policy. London: Routledge, 
pp. 223–237.

Süess, A.; Gmünder, M. (2005): Weniger Zersie-
delung Durch Handelbare Flächennutzungs-
zertifikate? disP, 41 (160), pp. 58–66. DOI: 
10.1080/02513625.2005.10556907.

Varone, F.; Nahrath, S.; Aubin, D.; Gerber, J.-D. 
(2013): Functional Regulatory Spaces. Policy 
Sciences, 46 (4), pp. 311–333.

Viallon, F.-X. (2017): The implementation of redis-
tributive instruments in Swiss land use policy: a 
discussion based on local examples of implemen-
tation. Dissertation in political science. Laus-
anne: University of Lausanne; https://serval.unil.
ch/notice/serval:BIB_E738FB9AFB2A.

Wälti, S. (2003): L’effet Des Rapports Financiers 
Sur La Dynamique Fédérale: La Qualité Média-
tive Du Fédéralisme Suisse. Swiss Political Sci-
ence Review, 9 (1), pp. 91–108.

Weber, P.; Ruegg, J.; Prélaz-Droux, R.; Tille-
mans, L. (2011): Making Land-Use Fit to Plan-
ning Goals. Weaknesses and Opportunities 
within the Swiss Land Management Regime. In 
Tira, M.; van der Krabben, E.; Zanon, B. (eds.), 
Land Management for Urban Dynamics. Inno-
vative Methods and Practices for a Changing 
Europe. Santarcangelo di Romagna: Maggioli, 
pp.  381–399.

Zuppinger, U. (1986): Les études de cas en amé-
nagement du territoire. Une méthode d’analyse 
riche en enseignements. Lausanne: Commu-
nauté d’études pour l’aménagement du terri-
toire CEAT.

Dr. François-Xavier Viallon
Swiss Federal University 
for  Vocational Education and 
Training
Kirchlindachstr. 79
3052 Zollikofen, Switzerland
francois-xavier.viallon@ehb.swiss

Associate Professor 
Pierre-Henri Bombenger
University of Applied Sciences 
Western Switzerland 
Territorial Engineering Institute
Route de Cheseaux 1
CP521
1401 Yverdon-les-Bains 
Switzerland
pierre-henri.bombenger@
heig-vd.ch

Denis Leroy
University of Applied Sciences 
Western Switzerland 
Territorial Engineering Institute
Route de Cheseaux 1
CP521
1401 Yverdon-les-Bains 
Switzerland
denis.leroy@vd.ch

Professor 
Stéphane Nahrath
University of Lausanne
Swiss Graduate School of Public 
Administration
1015 Lausanne, Switzerland
stephane.nahrath@unil.ch


