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ABSTRACT

Although many planning systems are based on a combination of traditional land-use planning
and strategic spatial planning, the interplay between the two approaches remains insufficiently
investigated. Focusing on the Canton of Zurich, we applied a qualitative content analysis to
extract strategic planning intentions from the Cantonal Structure Plan (1995). We quantitatively
analysed the compliance of changes in municipal land-use plans between 1996 and 2016
concerning the extracted planning intentions. The overall low rate of changes was accompanied
by few active contradictions of land-use planning. Minor deviations from the strategic plan were
seen in the spatial allocation of new building zones. Considering the socio-economic dynamics of
the region, surprisingly few changes were detected regarding the permitted building density for
residential and mixed-use areas. This leads us to the conclusion that the Cantonal Structure Plan
(1995) was very successful in quantitatively limiting the expansion of building zones. However,
it showed a limited active steering capacity regarding their allocation and the regulation of
building density. Our analysis showed that margins of discretion play a key role in multi-level
planning systems, balancing flexibility for locally adapted solutions against statutory boundaries

to prevent their misuse, as such they need to be considered in planning evaluation.

Key words: strategic planning, zoning, planning evaluation, digital plan data, federalism, discretion

127



1 INTRODUCTION

The creation of visions and plans is a way of dealing with complex (socio-)spatial issues and
uncertainty in developing urban regions (Albrechts 2004; Healey 2006). Although the role of
strategic spatial plans in guiding urban transformation is contested (Friedmann 2004), they are
an important means to uncover and locate conflicts of interests and to transmit powerful images
(Neuman 1998). By expressing intentions, plans enable coherent interdependent decisions
(Boyer and Hopkins 2018) and thus influence the behaviour of different groups of actors (Kaza
2019). Networks of plans, the assessment of their horizontal and vertical consistency and the
link between plans and large-scale urban projects have recently received growing attention (cf.

Bacau et al. 2020; Berke et al. 2019; Pagliarin et al. 2019).

Surprisingly little is however known about how strategic spatial planning relates to traditional
land-use planning (Méntysalo et al. 2015; Van den Broeck 2013). Although the planning systems
of many countries are based on a combination of both planning approaches (European
Commission 1997), empirical assessments of how land-use planning translates strategic
planning intentions into binding zoning regulations remain scarce. Quantitative studies
addressing this topic are even rarer. The main reason for this may be that strategic spatial
planning and traditional land-use planning are, from a theoretical point of view, fundamentally
different (Albrechts and Balducci 2013): Strategic plans, being ideally flexible and dynamic, tend
to remain vague when expressing quantitative and spatially explicit goals (Hersperger et al.
2018). They are not intended to function like blue-prints (Albrechts 2004) and therefore their
intentions are difficult to compare with clear-cut, legally binding zoning regulations. However, at
a certain point, strategic thinking enters a statutory stage (Mantysalo et al. 2019; Persson 2019;
Searle 2017). To improve future planning practice, it is important to understand if and how
strategic planning intentions trickle down to land-use planning and how ultimately zoning

transforms them into legally binding regulations.

The Canton of Zurich provides an interesting case to analyse the compliance of land-use

planning with strategic spatial planning in a multi-level planning system. In Switzerland the
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implementation of spatial development policy is delegated by federal law to the cantons,
allowing spatial variation and locally adapted solutions (Kissling-Naf and Walti 2007; Sager et al.
2017). Cantons are mandated to strategically envision their future spatial development in the
form of a ‘Cantonal Structure Plan’ (Kantonaler Richtplan). Municipalities on the other hand are
usually responsible for determining the permissible use of land, via regulations which are
binding for land-owners. Although new forms of governance are emerging and gaining attention
(Ktibler 2007), cantons and municipalities play the central role in this multi-level planning
system (cf. Gennaio et al. 2009; Mueller and Hersperger 2015). Despite the well-structured
implementation process, Swiss land-use federalism has been suspected to reduce the efficacy of

spatial development policy (Muggli 2014).

This case study thus addresses the question of whether land-use planning, specifically in form of
zoning regulations reflects strategic planning intentions and how this takes place. Focusing on
the Cantonal Structure Plan of Zurich from 1995 (Kanton Ziirich 1995)we concentrate on the
following research questions: (1) What were the planning intentions of the Cantonal Structure
Plan (1995) regarding the future development of settlement areas? (2) How can these planning
intentions be interpreted spatially? (3) How did land-use zones change between 1996 and 20167?
(4) Were these zoning changes compliant with the planning intentions of the Cantonal Structure
Plan (1995)? We will explain the rationale behind our analysis in section 2 and the
methodological approach in section 3, before presenting and discussing the results in sections 4

and 5.

2 ANALYTICAL FRAMEWORK

We aim to analyse the relationship between strategic spatial planning and land-use planning,
focussing on margins of discretion. Swiss land-use planning is required by law to be compliant
with the Cantonal Structure Plans. Compliance is enforced through cantonal authorities, which
authorise municipal land-use plans. From a top-down perspective, the well-structured

implementation process is expected to support policy success (Sabatier and Mazmanian 1980).
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It corresponds with an observed tendency for formalisation and institutionalisation of strategic
spatial planning in Europe (Oliveira and Hersperger 2019; Van den Broeck 2013). However, in
accordance with the federalist principle of subsidiarity and in line with the theoretical ideal of
flexible strategic planning, Cantonal Structure Plans leave margins of discretion for subsequent
planning levels. These margins of discretion are important, as they enable municipalities to
embrace local knowledge and needs during the implementation process and facilitate public
participation in shaping the local built-up environment. This can though negatively affect policy
implementation from a top-down perspective (Sabatier and Mazmanian 1980): As municipal
interests may diverge from higher-level government intentions, the sum of local decisions (made
using formal and informal margins of discretion) might undermine the overall strategy (Sager et
al. 2017; Pollack 2017). To analyse the compliance of land-use planning with strategic planning
itis therefore necessary to deconstruct the margins of discretion within strategic planning. This

can be done by focusing on the precision and weight of each planning intention.

The semantic and spatial precision of a planning intention, as derived from textual statements
and mabp entries (cf. Palka et al. 2018), influences the margin of discretion for municipal land-use
planning. For example the map of the Cantonal Structure Plan (1995) has a spatial resolution of
1:50,000, this grants a considerable spatial leeway to local authorities for their land-use
planning activities. General textual statements lacking spatial references leave more room for
interpretation than a precisely formulated planning intention, which refers to a spatially explicit
entry in the map. Moreover, fuzzy planning intentions might conceal unresolved conflicts of
interest and the evaluation of their implementation is therefore very complex (Mueller and

Hersperger 2015; Palka et al. 2018).

With statutory weight we refer to the binding character of a planning intention. In theory,
strategic planning is flexible and not binding, but as practice shows, the border between
strategic and statutory planning is not always very distinct (Mantysalo et al. 2019; Persson
2019; Searle 2017). This is also the case in Switzerland. Although Cantonal Structure Plans are

binding for authorities, they often contain a mixture of binding, explanatory or suggestive
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elements. For example, the text of the Cantonal Structure Plan (1995) contained statements that
were explicitly highlighted as legally binding, but also explanatory elements which eased the
interpretation of the binding parts and indicated measures to achieve the outlined goals. The
legal status of these explanatory parts remained unclear, which the federal council criticised
upon approval of the plan (Bundesamt fiir Raumplanung 1996). Where a planning intention is
presented in the form of a recommendation rather than a binding statement, it relies on
voluntary compliance, which might be improved by indirect sanctions or incentives (Burby et al.

1998).

The purpose of land-use planning is to create legal certainty through the regulation of land-use
and building rights (Van den Broeck 2013). Land-use planning thus controls the horizontal
extension, the ‘vertical extension’ (or density) and the functional arrangement of built-up areas.
Within defined margins of discretion, it regulates the type, location and intensity of permitted
land uses on a plot-by-blot basis. We refer to this activity as zoning. Zoning is a key technique for
land-use planning, but also a strongly politicised regulatory tool (Sclar et al. 2020). The way land
uses are arranged and regulated affects the environment and the quality of urban life (Talen
2012; Tarlock 2014). This emphasizes the importance of a strategic framework, which can foster

a coherent and coordinated long-term spatial logic for land-use regulation (Albrechts 2006).

3 MATERIALS AND METHODS

We analysed the Cantonal Structure Plan (1995) and compared it with zoning changes at the
municipal level from 1996 to 2016. This timespan covers roughly one generation of land-use
planning, as the latter follows a planning horizon of 15 years and is usually fully revised within
two decades. In comparison with ex ante evaluations (which address the possible future
outcomes of planning activities), ex post evaluations in spatial planning are rarely conducted
despite their contribution towards increasing the legitimacy of planning activities and
improving future decision making (Guyadeen and Seasons 2018; Laurian et al. 2010). An ex post

evaluation ideally covers the whole process of plan making and plan implementation (Oliveira
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and Pinho 2010). In this study we specifically focused on mechanisms of plan implementation

within a multi-level planning system.

3.1 Study area

The Canton of Zurich covers an area of approximately 1,730 km?2 and is the most socio-
economically dynamic region of Switzerland. During the study period, from 1996 to 2016, its
population grew from 1,175,000 to 1,466,000 inhabitants (Bundesamt fiir Statistik 2019a) and
now amounts to almost one fifth of the total population of Switzerland. The working population
increased from 721,000 to 994,000 during the study period (Bundesamt fiir Statistik 2019b). At
the same time the amount of built-up area within the Canton increased by 17 percent from

19,742 ha to 23,067 ha (Bundesamt fiir Statistik GEOSTAT 2018).

3.2 Description of documents and data

In our analysis we used: the Cantonal Structure Plan (1995), data necessary to interpret its

planning intentions spatially and zoning-data (Table 1).

Table 1. An overview of the spatial data and selected classes used in the analysis.

Topic Dataset Classes Source
Strategic spatial Cantonal Structure Plan  Settlement area Cantonal Office for Spatial
planning (1995) Development / GIS-ZH
Valuable townscapes of cantonal
importance

Centre areas

Data for the spatial Land use statistics (historically) built-up area Federal Statistical Office

interpretation of 1992/97 NOAS04 GEOSTAT

planning intentions . - . ; -
Classification of Area with good to very good accessibility via ~ Federal Office for Spatial
accessibility via public public transport Development
transport

Land-use planning Land-use zones Residential Cantonal Office for Spatial
1996/2016 Development / GIS-ZH

Commercial and industrial
Mixed uses

Townscape heritage
Town centre

Public facilities

Recreation
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The Cantonal Structure Plan (1995) was established through a complex participatory plan-
making process in the 1990s, documented in detail by Ringli (1997). It has undergone several
partial revisions during the implementation period, before being replaced by a fully revised and
authorised plan in 2015. The Cantonal Structure Plan (1995) consists of a text document
containing planning intentions regarding the spatial development of the Canton and three
thematic maps (Settlement and Landscape; Transport and Services and Public Facilities). Our
analysis focussed on the map Settlement and Landscape, as we were particularly interested in
settlement development and urban land use. This map strategically defined three types of areas
to manage urban growth (Figure 1): Settlement areas, valuable townscapes of cantonal

importance and centre areas.
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Figure 1. The study area within Switzerland and spatial information from the Cantonal Structure Plan (1995).

For planning intentions not explicitly stated in the map, proxies for their spatial extent were
developed from additional geographical data. (1) Historic hamlets: The Cantonal Structure Plan

(1995) defined historic hamlets and existing small groups of buildings as settlement areas,
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without specifically delineating them on the map. The extent and location of these areas were
therefore approximated using data on built-up areas from the Swiss land use statistics 1992/97
(Bundesamt fiir Statistik GEOSTAT 2018). We refer to these areas as “settlement area+". (2)
Accessibility: The Cantonal Structure Plan (1995) referred to areas which are easily accessible by
public transport, without any further (spatial) definition. Therefore the current classification on
the accessibility via public transport, from the Federal Office for Spatial Development, was used
(Bundesamt fiir Raumentwicklung 2019). This classification is based on the distance to the
nearest transport network stops, the means of transport and service intervals. A “settlement
area with high accessibility via public transport” was defined by the overlap of the classes A (very
high accessibility via public transport) or B (good accessibility via public transport) with

settlement area.

To analyse changes in land-use zoning we used a dataset covering the period from 1996 to 2016
provided by the Cantonal Office for Spatial Development. The dataset includes information from
early paper land-use plans, which had been digitised and current digital land-use plans.

Municipal nomenclatures had been transformed to a standardized typology of 20 principal land-
use classes at the cantonal level. The dataset contains information on the permitted land use and

density for built-up areas for each land-use zone.

3.3 Methodology

The analysis of the Cantonal Structure Plan (1995) was based on the procedure proposed by
Palka et al. (2018), involving the extraction of planning intentions and their spatial
interpretation. To extract planning intentions (question 1) we applied a qualitative content
analysis, guided by the analytical framework presented in section 2. First, we identified relevant
content concerning the development of settlements and collected 81 short statements in a table,
which either contained a goal or a directive. Each of these statements was categorised regarding
its margin of discretion. For semantic precision we used the categories: (1) fuzzy (e.g. Ensure and
improve the future viability of current settlement structures), (2) generic (e.g. Align settlement

structures with public transportation network) or (3) precise (e.g. The defined settlement area
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cannot be extended or reduced by lower level planning authorities). Similarly, spatial precision
was categorized as: (1) spatial reference lacking or fuzzy (e.g. Foster inner development of built-
up areas), (2) generic spatial reference, not entered into the map (e.g. Allocate new capacities for
commercial centres near train stations) and (3) precise, clearly delineated in the map (e.g. Foster
mixed uses within centre areas — where centre areas were delineated within the map). To rate the
statutory weight of a statement within the plan we distinguished between binding statements
(which are highlighted grey within the text) and the remaining statements, whose legal status is

not fully clarified by the text.

In a second step, all statements were coded and sorted based on the topic they addressed. Five
major groups of statements emerged and the statements of each group were subsumed to a
planning intention. The margin of discretion of each resulting planning intention was
characterised depending on the precision and statutory weight of the related single statements.
For example, the two statements Allocate new capacities for commercial centres near train
stations and Foster mixed uses within centre areas entered the same group of statements, which
formed the planning intention Increasing mixed uses within centre areas and areas with high
accessibility via public transport. The planning intention was rated as semantically precise, but
spatially generic due to the missing map entry delineating easily accessible areas. Subsequently,
each planning intention was spatially interpreted, i.e. a map was created showing where certain
zoning changes were favoured or disapproved (question 2). The lacking spatial information was

approximated with the use of additional geographical data, as described in section 3.2.

To detect relevant zoning changes between 1996 and 2016 (question 3) a regular grid of sample
points, with a grid square size of 100 x 100 m, was implemented. This method accounts for the
spatial margin of discretion that the map of the Cantonal Structure Plan (1995) purposefully
grants municipal planning authorities. The sample points were reclassified in three different
ways: (1) to measure changes in the horizontal extension of building zones, all points were
reclassified as either representing a building or non-building zone; (2) to analyse changes in the

density regulations for built-up areas, points representing building zones were further
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categorised regarding the permitted building density. (3) To detect functional changes the
points were classified as representing one of the following types of zones: residential,
commercial/industrial, mixed-uses, town centre, public facilities, townscape heritage or

recreation.

As municipalities in the Canton of Zurich are free to choose one of three different ratios to
regulate their density of built-up areas, further standardisation was necessary (Figure 2).
Derived from a method from the Cantonal Office for Spatial Development (Amt fiir
Raumentwicklung 2014), the following formula was used to convert Building Mass Ratio (BMR)
or Building Coverage Ratio (BCR) to Floor Area Ratio (FAR), where MBH is the Maximum

Building Height and ANF is the Allowed Number of Floors. (1)

(1) 228 . ANF = BCR  ANF = FAR
MBH

As we used a regular grid of sample points, plot area was not needed as a reference for the ratios
of permitted building density. The different ratios do not take into account any restrictions due
to regulations on construction setbacks. We assumed, however, that construction setbacks do
not generally prevent the maximum utilisation of building zones. In the analysis changes equal
to or higher than 0.2 FAR (which equals approximately one storey) were considered zoning
changes, whilst changes smaller than 0.2 FAR were considered conversion uncertainties. Only
points which represented residential or mixed-use zones in both 1996 and 2016 were included

in the density change analysis.
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Allowed Number of Floors (ANF)

Maximum Building
Height (MBH)

= -

Building Mass Ratio (BMR) Building Coverage Ratio (BCR) Floor Area Ratio (FAR)

BMR/MBH = BCR BCR * ANF = FAR

Figure 2. A graphical overview of the conversion of site ratios for the density of built-up areas.

Finally we compared the detected changes in zoning with the spatially interpreted planning
intentions to evaluate the compliance of land-use planning with strategic spatial planning

(question 4).

4 RESULTS

4.1 Planning intentions

Through our qualitative content analysis we found five principal planning intentions with a link
to land-use planning (Table 2). The subsequent sections describe each planning intention in
detail (question 1) and explain, how they have been spatially interpreted, i.e. which zoning

changes were treated as compliant, neutral or non-compliant in the analysis (question 2).
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Table 2. Planning intentions extracted from the Cantonal Structure Plan (1995) with their characteristics and the spatial

interpretation of compliance.

Planning Target Characteristics Spatial interpretation of compliance
intention area
semantic spatial statutory Compliant Non-compliant Neutral

a Allocation  Withinthe  precise precise binding New building Rezoning to non-  Designation
of built-up  settlement zones within the building zones of building
area area (SA) SA within the SA zones within

SA+
Re.zor‘ung tonon-  New butldllng (covering
building zones zones outside the et ic
outside the SA SA, not covering hamlets)
historic hamlets
(SA+)

b Densificati ~ Within generic generic binding Increasing the Decreasing the Increasing
on of built-  defined permitted permitted the
up area centre density of built- density of built- permitted

areas (CA) up areas within up areas inside density of
and areas CA/PT CA/PT built-up
with high ) ) areas outside
accessibilit Decreasing the Increasing the CA/PT, but
y via public per“{ltted . permltted . inside the SA
transport density of built- density of built-
(PT). up areas outside up areas outside

the SA the SA

¢ Increasing  Within precise generic binding Rezoning from Rezoning from Rezoning of
mixed centre single-functionto  mixed-use to single-
uses areas (CA) mixed-use single-function function /

and areas building zones building zones mixed-use
with high within CA/PT within CA / PT building
accessibilit zones outside
y via public CA/PT
transport

(PT)

d Preservati  Withinthe  generic precise status Rezoning from Rezoning from Rezoning of
on of scope of unclear common building  zones for zones for
heritage valuable zones to zones for  townscape townscape
sites townscapes townscape heritage to heritage /

of cantonal heritage within common building ~ common

importance the scope of VT zones within the building

(VT) scope of VT zones outside
the scope of
VT

e Ensuring fuzzy missing status Rezoning from Rezoning from
settlement unclear building zonesto  zones for nearby
quality zones for nearby recreation to

recreation building zones

The allocation of built-up areas within the defined settlement area (planning intention a) was

one of the main objectives of the Cantonal Structure Plan (1995). It involved defining sufficient

suitable areas for the future development of residential, commercial, industrial and mixed-use

structures, with a long-term perspective. According to the plan, municipalities should thus only

allocate future building zones within the defined settlement area, covering but not exceeding

their estimated need for development within 15 years. Additionally the Cantonal Structure Plan

(1995) enabled municipalities to create new building zones in close proximity to existing
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(historic) groups of buildings and hamlets (settlement area+). Land-use planning was therefore
evaluated as compliant with planning intention a when new building zones were designated
within the settlement area, or where existing building zones outside the settlement area were
rezoned to non-building zones. New building zones in the settlement area+ were considered as
neutral changes as they were tolerated but not promoted by the Cantonal Structure Plan (1995).
The intention to allocate building zones within the settlement area was semantically and
spatially precise. Nevertheless, the text document explicitly mentioned a spatial margin of
discretion expressed in the coarse spatial scale of the map (1:50,000). Highlighted text passages

underlined the binding character of planning intention a.

Planning intention b, the densification of built-up areas within defined centre areas and areas
with high accessibility via public transport, addressed inner development. This inner
development can be understood as the increase in building density, along with an increasing
population density in existing built-up areas. Following a polycentric approach, the Cantonal
Structure Plan (1995) strategically defined eleven centre areas. These areas were envisaged for
development and intended to contain a higher building and population density than the
remaining settlement area. Furthermore, it was taken as a premise for the Cantonal Structure
Plan (1995), that the regional railway network (S-Bahn, established at the beginning of the
1990s) should form the basis for future settlement development. Areas with (future) high
accessibility via the public transport network should be developed as a priority, in order to limit
the amount of individual motorised traffic. An increase in the allowed building density within
these target areas was thus evaluated as compliant with planning intention b, whereas a
decrease was rated as non-compliant. Changes within the remaining settlement area were
considered neutral. An increase in the permitted density of built-up areas outside the settlement
area was rated as non-compliant, whereas a decrease was considered compliant. Planning
intention b was semantically and spatially more generic than planning intention a. For example,

the Canton left it to the regional planning authorities to further define target values regarding
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the density of specific built-up areas. Highlighted text passages emphasised the binding

character of planning intention b.

Planning intention ¢, increasing mixed uses within centre areas and areas with high accessibility
via public transport, aimed to improve the quality of settlement areas and reduce the amount of
individual motorised traffic. The Cantonal Structure Plan (1995) promoted the allocation of
mixed uses particularly in centre areas. It aimed to provide optimal locations for business
activities in areas with high accessibility via public transport, whilst also providing sufficient
amounts of housing in these areas. We summarised the objectives for an increase in mixed-use
areas as planning intention c. Changes from single-function to mixed-use zones within centre
areas and areas with high accessibility via public transport were evaluated as compliant, whereas
changes from mixed-use to single-function zones in these areas were considered non-compliant.
Planning intention ¢ was semantically precise, however, apart from the spatially explicit centre
areas its spatial reference was rather generic. Highlighted text passages, emphasised the binding

character of planning intention c.

The preservation of heritage sites within valuable townscapes (planning intention d) aimed to
preserve unique townscapes and valuable examples of typical regional townscapes, in order to
make history visible and foster a link between contemporary built-up developments and
historical structures. The Cantonal Structure Plan (1995) therefore defined valuable townscapes
of cantonal importance within the map, but delegated the task of specifying locally adapted
regulations for townscape heritage to the municipalities. The replacement of buildings was not
generally prohibited by the Cantonal Structure Plan (1995), however it intended for historically
sensitive areas to be taken into consideration, especially when located in centre areas. Within
valuable townscapes, new zones for townscape heritage were considered compliant, whereas the
re-designation of zones for townscape heritage to common building zones was considered non-
compliant. Although this planning intention was precise in its spatial reference, the textual

statements of the plan were rather generic considering the complex topic. Surprisingly, none of
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the text passages concerning planning intention d were highlighted to indicate a binding

character, leaving its statutory weight unclear.

Planning intention e, ensuring settlement quality, was very fuzzy and lacked spatial explicitness.
Alongside good local leisure and shopping facilities (covered by planning intention c) the aim of
the Cantonal Structure Plan (1995) was, for example, the development of suitably designed
outdoor spaces for nearby recreation, in order to improve the attractiveness of municipalities
and minimize traffic. Although planning intention e comprises settlement quality and quality of
life in general, the focus of our analysis was thus exemplarily laid on the provision of spaces for
nearby recreation. For this planning intention the entire study area was interpreted as target
area. New zones for nearby recreation were evaluated as compliant, whereas the re-designation
of zones for nearby recreation to building zones was considered non-compliant. This
interpretation contradicts planning intention a and indicates an internal conflict within the plan.
Considering its fuzzy description, missing spatial reference and unclear legal status, planning

intention e contains a much larger margin of discretion than planning intention a.

4.2 The compliance of land-use planning with strategic spatial planning

Although we evaluated a time period of 20 years, overall surprisingly few changes occurred in
land-use zoning. In 1996, 28,289 from a total of 172,886 sample points represented building
zones. They almost completely filled the settlement area, which reveals that the Cantonal
Structure Plan (1995) defined the settlement area based very closely on existing municipal
building zones. This gave municipalities very little room for further horizontal extensions of
building zones. Still overall, more horizontal than vertical changes of building zones occurred.
However, the net increase in building zones was less than 1 percent (254 sample points). The
majority of changes were functional ones, with a clear increase in the number of zones for mixed-

uses. (Table 3).
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Table 3. An overview of the compliance of land-use planning with strategic spatial planning (PI = planning intention, SP =
number of sample points, SA = settlement area, CA = centre area, PT = area of high accessibility via public transport, VT =

valuable townscape of cantonal importance, SA+ = historically built-up areas (hamlets) outside settlement area).

PI Compliant SP Non-compliant SP Neutral SP
a New building zones 447 Rezoning to non-building 402 New building zones outside the 134
within the SA zones within the SA SA but within SA+
Rezoning to non- 278 New building zones outside 353
building zones outside the SA and SA+
the SA
Subtotal a 725 755 134
b Increasing the 448 Decreasing the permitted 68 Increasing the permitted 316
permitted density of density of built-up areas density of built-up areas within
built-up areas within within CA/PT the SA4, but outside CA and PT
CA/PT
Decreasing the 2 Increasing the permitted 8 Decreasing the permitted 117
permitted density of density of built-up areas density of built-up areas within
built-up areas outside outside the SA the S4, but outside CA and PT
the SA
Subtotal b 450 76 433
c Rezoning from single- 1,454 Rezoning from mixed-use to 62 Rezoning from single-functionto 760
function to mixed-use single-function building zones mixed-use building zones outside
building zones within within CA/PT CA/PT
CA/PT
Rezoning from mixed-use to 208
single-function building zones
outside CA/PT
d Rezoning from 2 Rezoning from zones for 15 Rezoning from common building 482
common building townscape heritage to zones to zones for townscape
zones to zones for common building zones within heritage beyond the scope of VT
townscape heritage the scope of VT
within the scope of VT
Rezoning from zones for 350
townscape heritage to common
building zones beyond the scope
of VT
e Rezoning from 93 Rezoning from zones for 2
building zones to nearby recreation to building
zones for nearby zones
recreation
Subtotal c/d/e 1,549 79 1,800
Total 2,724 910 2,367

The changes in land-use zones were predominately compliant with the planning intentions of

the Cantonal Structure Plan, or neutral. The only exceptions were changes in the horizontal

extent of building zones, concerning planning intention a. Here we identified the same number

of non-compliant and compliant zoning changes. However, 56 percent of non-compliant changes

occurred within a distance of less than 100 meter of the border of the settlement area, which

might reflect the spatial discretionary leeway provided by the Cantonal Structure Plan (1995). In

some cases, large deviations in horizontal building zones were found in the context of
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development projects, such as the international airport in Kloten (Figure 3a). As the airport
increased in size, more areas needed to be zoned for built-up areas. Figure 3b shows a more
common pattern, namely scattered rezoning. New building zones that are remote from the
settlement area are particularly problematic in terms of urban sprawl. Figure 3b also shows
areas rezoned for non-built-up areas within the settlement area. This may be carried out, for
example, to define the edges of settlements, to gain a strategic reserve of land for possible later
development or to rezone areas for recreation. Although these changes figure as non-compliant

regarding planning intention a, some of them are in fact in line with planning intention e.

(a) Kloten - Opfikon (b) Wetzikon

¥

’t o 05 1 2 Kilometers {____! Settlement area (SA) ® Rezoned to built-up area

T I Y | 74/ Centre area (CA) + Rezoned to non-built-up area
Data source: GIS-ZH

Figure 3. Almost half of the changes regarding the horizontal extent of building zones were spatially non-compliant with
planning intention a. Adopting a local perspective, many of these changes can be legitimately explained: (a) Shows the
international airport, as a special case, whilst (b) exemplarily shows a typical rezoning pattern found at the edges of
municipalities.

Most of the changes regarding the permitted building density (in zones for residential uses and
mixed-uses) were in compliance with planning intention b, or neutral (Table 3). A detailed view
of these changes in permitted building density is shown in Figure 4. The distribution of Floor
Area Ratios over time shows that of the sample points in residential zones, the majority had FAR
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values between 0.3 and 0.6 in 1996 and 2016. Regarding the sample points in zones for town
centres and mixed-uses (which clearly increased in general during the study period), a

remarkable increase in sample points with high FAR values can be noticed.

Distribution of Floor Area Ratios
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Figure 4. The distribution of permitted building density (Floor Area Ratio) shown for different functional types of land-
use zones in 1996 and 2016.

Functional changes of inner-urban land-use zones were mostly compliant with the planning
intentions of the Cantonal Structure Plan (1995). The majority of functional changes were
changes from single-function to mixed-use building zones, which mostly occurred within centre
areas and areas of high accessibility via public transport (compliant with planning intention c).
However, a moderate proportion of these functional changes also occurred beyond centre areas
and areas of high accessibility. In contrast, zones for townscape heritage decreased slightly within
the areas of valuable townscapes of cantonal importance (non-compliant with planning intention
d). Overall, however, an increase of 119 sample points of zones for townscape heritage could be
observed. New zones for nearby recreation, replacing former building zones, increased the

overall amount of sample points in zones for nearby recreation by almost five percent.
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5 DISCUSSION

Planning evaluation can help to legitimize planning activities and improve future decision
making (Guyadeen and Seasons 2018), however, like every form of policy evaluation it strongly
depends on evaluation criteria (McConnell 2010; Sager et al. 2017). The extraction of planning
intentions and their characterisation in terms of precision and statutory weight, proved to be a
valuable procedure for analysing compliance. The framework allowed us to conduct a
quantitative analysis of compliance between two fundamentally different planning instruments.
Simultaneously it also gave us the opportunity to examine the results in the context of
qualitatively assessed margins of discretion of planning intentions. The evaluation results will be

discussed for each of the planning intentions in the following sections.

Planning intention a may be regarded as “responsive” rather than “transformative” (Healey
2009), since the definition of the settlement area mainly followed existing built-up areas and
building zones. In this light, the focus of planning intention a lies more on the containment of
future urban development than its allocation, and thus did not require an active adaptation of
land-use zones. Given the socio-economic dynamics of the region a net increase of less than one
percent of building zones can be viewed as an important achievement, as zoning is critical for
successfully containing sprawl (Gennaio et al. 2009; Onsted and Chowdhury 2014). While the
Swiss plateau in general has levels of urban sprawl notably above the average for Europe
(Hennig et al. 2015), in a national comparison the Canton of Zurich demonstrated a low level of
urban sprawl per capita (Schwick et al. 2018). This also concurs with results from Klaus (2019),
who considered the Canton of Zurich to have a high level of cantonal land-use control. However,
in 1995 very large reserves of building zones existed within the study area, which could readily
take up urban growth (Amt fiir Raumordnung und Vermessung 2007). Despite this many of the
changes appeared non-compliant with the target area of planning intention a, when referring to
the (digitally) precise border of settlement areas. As we have shown, some of the deviations from
the Cantonal Structure Plan (1995) can be considered as within the spatial margin of discretion

expressed by the coarse spatial scale of the map. From a local perspective these deviations make
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sense, particularly in the light of the limited room for manoeuver. Nevertheless, it raises doubts
regarding the ‘pro-active’ steering capacity of the plan in respect to the precise and binding
planning intention a. This emphasizes the need for further research to complement current
efforts of policy analysis, incorporating a local or even specifically urban perspective (cf.

Kaufmann and Sidney 2020).

As the restriction of the designation of new building zones is expected to have an effect on
building density in a growing region (Gennaio et al. 2009), it is surprising that few changes were
observed regarding the vertical extension of zones for residential uses and mixed-uses (planning
intention b). It is probable that the aforementioned reserves of building zones within the study
area have taken up part of the observed growth (Schwick et al. 2018). Furthermore, the
development of brownfield sites and special district plans play an important role in the urban
densification processes (Cathomas and Hersperger 2018). Zoning did not actively contradict the
binding, but rather generic, planning intention b. It could be argued, however, that municipalities
might have missed the opportunity to strategically use their non-strategic land-use planning
instruments (Mantysalo et al. 2019) to create a more distinctive framework for the future
development of urbanised areas in terms of density (cf. Walty 2020). Taking into account the
life-cycle of buildings, which usually outlive one generation of land-use planning, spatial
reserves within existing building zones at strategically important locations may thus become
‘tied up’ for a longer period of time. For example when buildings are renovated or replaced
without increasing the built-up density due to zoning restrictions. This highlights the
importance of efforts to locate reserves within existing building zones, qualitatively assess their
local specificities and statistically estimate their overall quantity, as an essential basis to
strategically mobilise these reserves (Grams and Nebel 2013; Nebel et al. 2017; Nebel and
Hollenstein 2018). With the method Raum* (ETH Zurich, Institute for Spatial and Landscape
Development) a valuable tool has been developed to collect and constantly update data to

support cantons and municipalities regarding future inward development.
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A remarkable increase in the number of zones for mixed uses in centre areas and areas with high
accessibility via public transport, which correspond with the binding and rather precise planning
intention ¢, clearly stands out from the functional zoning changes analysed. Through promoting
mixed uses within spatially distributed centre areas, the Cantonal Structure Plan (1995)
complies with the polycentric development model (European Commission 1999). This is
expected to have a positive effect on the economic performance of an urban area (Zhang et al.
2017). As Kaufmann and Meili (2019) point out, land-use planning can play an active role in
economic development, particularly for small and medium-sized towns within metropolitan
regions. In our study, zones for mixed uses not only increased within the spatially targeted areas,
but also within the settlement area in general. The effects (and possible side effects) of such a

highly dispersed use of zones for mixed uses could be investigated in further research.

The changes regarding zones for townscape heritage illustrate the conflict of interest that arises
between the preservation of townscapes and urban densification. According to Skrede and Berg
(2019) the topic of cultural heritage is frequently mentioned in planning documents, but often
lacks sufficient discussion in the context of sustainable development. This is also true for the
Cantonal Structure Plan (1995). Planning intention d, which is described rather generically and
has an unclear legal status, aims for the preservation of built-up heritage partly in areas that are
simultaneously envisaged for urban development. Despite recognising this spatial contradiction,
the plan leaves a margin of discretion for municipal planning authorities and the cantonal
reviewing authorities. This leeway can lead to locally adapted solutions, however, townscape
heritage and quality should be well reflected in land-use planning to prevent conflicts at the
level of building permission and to avoid missed opportunities for both preservation and
densification (Tremp et al. 2018). As Avrami (2016) points out, there is a need to resolve the

tensions between sustainability goals and the preservation of historic areas.

This is also the case for the preservation of recreational spaces and urban green infrastructures,
which we chose as an indicator for settlement quality (planning intention e). The preservation of

these areas, similar to built-up cultural heritage, is under eminent pressure due to current
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densification processes (Haaland and Konijnendijk van den Bosch 2015; Pauleit et al. 2005). This
phenomenon has been described as part of the “The Compact City Paradox” (Neuman 2005) and
remains unresolved in the Cantonal Structure Plan (1995). The slight increase in the amount of
zones for nearby recreation, compliant with planning intention e, is rather surprising
considering the fuzzy description of this planning intention and its unclear legal status. As
pressure on open spaces within urban areas is expected to increase, current research efforts
regarding compact and green cities (Artmann et al. 2019; Richter and Behnisch 2019; Tappert et

al. 2018) are essential.

From a methodological point of view, we strongly agree with Fertner et al. (2019) that
increasing the availability of digital plan data holds an immense potential for future
(comparative) planning evaluation. Based on our experience in the Swiss context we would like
to reveal two possible problems, with the aim of advancing research efforts to address these
problems. Making digital plan data more easily available entails the risk that planning intentions
which were deliberately defined on a rough scale (as in the case of the Cantonal Structure Plan
(1995)) can suddenly be viewed on a plot-by-plot basis. This problem was taken into account in
our study through our sampling point approach and the use of a buffer to detect changes close to
borders. Nevertheless, we suggest that future research should investigate handling digital
accuracy in the case of fuzzyness. In the case of zoning regulations, which are legally binding at
the land parcel level, comparability is complex particularly in a federal planning system.

Standardisation of zoning data to enable comparisons is thus another area for further research.

6 CONCLUSION

To assess the relationship between strategic spatial planning and land-use planning, we
compared zoning changes with planning intentions of the Cantonal Structure Plan (1995).
Characterising the margin of discretion of strategic planning intentions, in terms of precision
and statutory weight, was essential to accurately judge the quantitatively assessed compliance

within the multi-level planning system. Overall we detected large amounts of passive
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compliance, but few signs of an active, strategic use of land-use planning. Strategic margins of
discretion are very important to structure transformation, while considering local knowledge
and circumstances. However, margins of discretion nourish incremental responsiveness within
multi-level planning systems, reducing their overall steering capacity and strategic effectiveness.
Considering current land-use dynamics, a more pro-active and far-sighted form of land-use

planning is required to legitimize strategic planning intentions with large margins of discretion.
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