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This research was conducted within a research studio of the 

Technical University of Eindhoven (TU/e) named “Cultural 

Heritage and Sustainability, World Heritage cities as case 

study”. 

The “Seventeenth century canal district within the 

Singelgracht”, as a recently listed World Heritage property, 

was taken as case study by our research sub-group consisting 

of kevin Claus (The Netherlands) and Johan Swart (South 

Africa).

The research presented in this report was done within 

the sub-group and is followed upon in further individual 

projects. The group research (book 1) focuses on mapping 

and analising the changing condition of the Amsterdam canal 

district’s architectural attributes while the individual projects 

that follow it continues with a related design proposal (book 

2) and policy analysis (book 3) .

on a local level, the research is done within a partnership 

between the TU/e and Amsterdam’s local authorities where 

we were offered a three month internship that allowed 

collaboration with the Central borough of Amsterdam, the 

Amsterdam bureau of Monuments and the Amsterdam World 

Heritage bureau.

During our three month internship with the Amsterdam 

municipality we were privileged to be supported by various  

officials and experts who contributed to this research with 

their advice, practical assistance and willingness to share 

resources and data. In particular we would like to thank: Niek 

PREFACE        

knol, Hilde de boer, Ellen van kessel, Erik Mattie, Mirjam 

Verheul, Evelien Meijer, Marcel bode, Esther Agricola, karin 

Westerink, Gabri van Tussenbroek, bert Gerlagh and Marc 

Hameleers.

on a broader level, the research is part of a series of case 

studies that contribute to a broader research program named: 

“outstanding Universal Value, World Heritage cities and 

Sustainability”, led by the Eindhoven University of Technology 

and the UNESCo World Heritage Centre, france.

Johan Swart and kevin Claus
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ABSTRACTS

Book 1: Research report

This research analysed the Amsterdam canal district as case 

study of a World Heritage (WH) property within the urban 

context. The aim of the research is to identify, locate and 

analyse attributes that convey outstanding Universal Value 

(oUV) and to uncover and investigate potential threats.

A series of visual attributes related to building facades were 

identified by analysing the WH nomination documents and 

their evolution over time was mapped using the Herengracht 

as study area. Results indicate extensive changes to building 

facades in categories such as facade, streetscape, style and 

silhouette. 

No major changes to the facade were found after 1943. 

However, transformations behind the facade due to building 

consolidation was identified as a current threat. This 

phenomenon was mapped and the results indicate various 

changes occurring behind the facades by the consolidation of 

buildings into larger units.

Consolidation has a direct impact on other attributes such as 

parcellation, facade, function and typology and is identified 

as a trend, lined to urban development, that can severely 

affect the oUV of the property and needs to be considered 

within Amsterdam’s management system.

Book 2: Design proposal

This project considers the issue of urban development within 

areas of cultural significance and explores this problem within 

the Amsterdam canal district, where development needs to 

take place without threatening the outstanding Universal 

Value (oUV) of the property as a World Heritage site.

building consolidation was identified as a threat to the oUV 

of the Amsterdam canal district because in multiple cases, 

it has caused groups of historic buildings to be replaced 

with ‘large scale’ structures. As opposed to advocating the 

reconstructing of original buildings, this project develops a 

strategy for the use of these ´large scale´ buildings based on 

the allocation of scale appropriate functions and the adaptive 

re-use of buildings with the intrinsic qualities and historic 

value of the buildings as starting point for design decisions.

This strategy is tested with a design proposal that redevelops 

an existing ‘large scale’ building (Herengracht 295) into the 

“Amsterdam fashion Hotel”. by enabling urban development 

projects to take place through the critical and scale appropriate 

redevelopment of existing ‘large scale’ buildings, such design 

projects can relieve the pressure on the surrounding historic 

buildings and contribute to the sustainable urban development 

of the Amsterdam canal district as a whole.
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Book 3: Policy analysis

This research investigates the applicaton of cultural heritage 

management practices within the Amsterdam canal district 

as World Heritage property. With specific attributes that 

convey the outstanding Universal Value (oUV) of the property 

as search criteria, the research uncovers how the balance 

between development and conservation is controlled by 

current policy.

Selected architectural attributes, such as facades and roof 

structures, were identified and related to Amsterdam’s 

management system by 1) Clarifying the complex  management 

framework that form the background to development and 

conservation decisions, and 2) Using this framework to 

identify specific policies and management measures that 

apply to the selected attributes.

The research uncovered a complex series of interrelated 

management measures e.g. the review process related to 

building permit applications, the guidlines provided by spatial/

aesthetic/monument policies, the role of expert opinions and 

case specific negotiations, the classification of buildings into 

various conservation categories and development restrictions 

based on the protection of historic value.

An analysis of these management measures uncovers the 

relationship between management practices and cultural 

significance. The results identify how development and change 

is controlled ans specifically, to which extent attributes could 

be changed or protected in future.   
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bACkGRoUND

The graduation studio ‘Cultural Heritage and Sustainability: 

World Heritage cities as case study’ investigates the balance 

between cultural heritage within an urban context and the 

need for cities to continue evolving as living environments 

in a sustainable way without negatively affecting cultural 

values. Specifically, ‘World Heritage cities’ are used as case 

studies to investigate this challenge.

‘World Heritage cities’ are “...settlements with properties 

inscribed at the World Heritage list, located in or at the 

outskirt of their urban areas” (Pereira Roders, 2010:5). 

being listed as a World Heritage site, by the United Nations 

Educational, Scientific and Cultural organization (UNESCo), 

means that a property is considered to be of “outstanding 

Universal Value” (oUV) and it is widely accepted that their 

unique cultural significance needs to be protected for the 

benefit of future generations worldwide (UNESCo, 1972).

With ongoing urbanization globally and a growing list 

of properties inscribed on the World Heritage List, cities 

containing World Heritage have become an increasingly 

relevant phenomenon (Pereira Roders, 2010). These 

World Heritage cities often face difficulties in reconciling 

conservation and development (UNESCo, 2011) and need to 

manage development without adversely affecting cultural 

heritage.

The permanent protection of cultural heritage is of the 

highest importance to the international community as a 

whole (UNESCo, 2008), such protection efforts however, are 

often perceived as an obstruction to the (socio-economic) 

development while at the same time development pressures 

and management deficits are commonly found factors 

affecting cultural heritage being protected (ICoMoS, 2005; 

Pereira Roders, 2010). Thus, the challenge set for World 

Heritage cities is protecting the cultural significance of their 

World Heritage properties while retaining them as living 

parts of a continuously evolving urban context.

This task is also set on the city of Amsterdam, which is the 

case study for this research. Its ‘17th century canal ring area 

inside the Singelgracht’, also known as the Amsterdam canal 

district was inscribed on the UNESCo World Heritage list in 

August 2010.

The term:  “outstanding Universal Value” (oUV) is used 

to indicate the cultural significance specific to World 

Heritage properties and this value is seen as “exceptional 

as to transcend national boundaries and to be of common 

importance for present and future generations of all humanity” 

(UNESCo, 2008).

The oUV of World Heritage properties are defined in terms of 

attributes, which are the tangible or intangible elements that 

define cultural significance in categories such as “form and 

design; materials and substance; use and function; traditions, 

techniques and management systems; location and setting; 

language and other forms of intangible heritage; spirit and 

feeling...” (UNESCo, 2008:22).

World Heritage properties are all affected by threats which 
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figure 1.1 | Amsterdam; Herengracht at its crossing with beulingstraat
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affect their attributes and thus their oUV. Van oers (2010:7) 

alerts that “ranging from traffic and tourism pressures to 

high-rise constructions and inner city functional changes, 

the issues negatively impacting on the cultural-historic 

significance of urban World Heritage sites are numerous, 

often interrelated and increasing in complexity”. 

Research and analysis can contribute to improve conservation 

measures and assist monitoring and decision making 

processes by locating and clarifying attributes of a property and 

identifying potential threats. Identifying and understanding 

the attributes conveying oUV and the factors affecting it is 

taken within this research as the basis of a discussion on 

how to protect the unique value of World Heritage properties 

for future generations. Analysis can further indicate how 

attributes changed over time and provide insight into the 

success and failures of past conservation efforts by defining 

trends affecting on the oUV of the property.

AMSTERDAM AS CASE STUDY

This research was conducted within a research studio of 

the Technical University of Eindhoven (TU/e) called “Cultural 

Heritage and Sustainability, World Heritage as case study”. 

The research of Amsterdam as a World Heritage case study 

aims to contribute to the current management and research 

efforts of the Amsterdam municipality and was conducted in 

collaboration with Amsterdam’s local authorities, including 

the Central borough of Amsterdam, the Amsterdam bureau of 

Monuments (bMA) and their jointly established Amsterdam 

World Heritage bureau (fig. 1.2).

The research aims to assist the municipality of Amsterdam on 

local level, but also provides output from to a larger research

program short-titled: “outstanding Universal Value, World 

Heritage cities and Sustainability” lead by the Eindhoven 

University of Technology in the Netherlands and the UNESCo 

World Heritage Centre in france.

The “Seventeenth-century canal ring area of Amsterdam 

inside the Singelgracht” (Amsterdam canal district) was 

inscribed on the UNESCo World Heritage list in 2010 under 

the classification of a “group of monuments in an inhabited 

historic town” (kingdom of the Netherlands, 2010:18). The 

nomination process leading up to this inscription and its 

successful conclusion add a new layer to an already active 

debate on the city’s cultural heritage and the implications of 

efforts to manage and protect it.

As is the case with other World Heritage cities, the local 

authorities of Amsterdam have to find an appropriate balance 

between development and the protection of oUV through 

the relevant management system in place. further, the 

Netherlands and the City of Amsterdam now has to fulfil the 

responsibility to UNESCo to monitor the property, periodically 

report on the state of conservation and assess the impact of 

development proposals.

As the canal district was only inscribed on the World Heritage 

list in August 2010, too short a time passed to evidence 

factors affecting the property only since its inscription. It is 

however possible to try to uncover past and current trends 

that possibly affect the property.
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figure 1.2 | Differernt institutions within the research collaboration
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figure 1.3 indicates the boundaries of the inscribed property 

and its surrounding buffer zone. The significance of the 

Amsterdam canal district is explained by ICoMoS (2010) as 

follows:

“Designed at the end of the 16th century and completed in 

the 17th century. It was a project for a new ‘port city,’ to be 

built around the old town between the old defence canal 

and the new Singelgracht Canal. The network of canals in 

concentric arcs forms the main infrastructure, along with 

radial canals and streets.” In addition, the regular building 

plots and the successive construction campaigns “permitted 

the development of a vast, homogeneous urban ensemble.” 

The canal district includes “a large architectural variety, with 

gabled houses and numerous monuments” and its model town 

planning is considered “the first truly ‘ideal city’ in Europe.”

The canal district was nominated for World Heritage 

inscription on the basis of three out of the six cultural criteria 

defined by UNESCo in the operational Guidelines for the 

Implementation of the World Heritage Convention (UNESCo, 

2008), namely: criteria (i), (ii), and (iv).

Criterion (i) is to “represent a masterpiece of human creative 

genius.” which the canal district justifies by being a “new, 

large-scale ‘port city’ built around the medieval core of 

Amsterdam” and “a masterpiece at once of hydraulic 

engineering, of town planning, and of a programme of 

architectural construction” (ICoMoS, 2010).

Criterion (ii) means to “exhibit an important interchange of 

human values, over a span of time or within a cultural area 

of the world, on developments in architecture or technology, 

monumental arts, town planning or landscape design.” The 

criterion is confirmed by ICoMoS (2010) because the property 

is considered to be a testimony to a considerable exchange of 

ideas over a period of almost two centuries, with respect not 

only to civil engineering, town planning, and architecture but 

also in a series of technical, maritime, and cultural fields.

Criterion (iv) is justified when the property is “an outstanding 

example of a type of building, architectural or technological 

ensemble or landscape which illustrates (a) significant 

stage(s) in human history.” The canal district is considered 

an “outstanding type of built urban ensemble that required 

and illustrated a diverse range of expertise in hydraulics, civil 

engineering, town planning, and building and architectural 

techniques” (ICoMoS, 2010).

RESEARCH qUESTIoN AND METHoDoLoGY

based on the broader theme of World Heritage cities and 

using the Amsterdam canal district case study, the research 

will the following research question:

“What is the state of conservation of the property and what 

are the factors affecting it?”

This research methodology derived from this research 

question divides the research into two phases. The first phase 

determines the state of conservation of the property. The state 

of conservation of the property is determined by  identifying, 
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figure 1.3 | 17th  century canal ring area of Amsterdam insede the Singelgracht; core-zone (Gemeente Amsterdam, Stadsdeel Centrum, 2012)  
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clarifying, locating and mapping the attributes that convey 

the oUV of the property. Attributes were identified during 

desk research and selected attributes were further clarified, 

located and mapped during fieldwork.

Within the desk research phase, a content analysis of the 

official UNESCo nomination documents for the Amsterdam 

canal district revealed a set of attributes that convey the 

outstanding universal value of the property. Documents used 

for the content analysis are the official UNESCo Decision 

file (Df), the Advisory body Evaluation (AbE) as prepared 

by ICoMoS and the Nomination file (Nf) as prepared by the 

state party.  The attributes described within these documents 

were grouped and classified, based on stakeholder interviews 

a limited number of attributes were selected for the fieldwork 

stage.

With fieldwork, these attributes are then clarified, located 

and mapped over a period of history, creating maps and data 

that trace the changes to attributes over time and determine 

their level of integrity.

following on the first phases of research which maps the 

condition of attributes, the second phases identifies threats 

to these attributes by analysing trends and discussing these 

with various stakeholders to determine which threats could 

be affecting the attributes. once threats are identified they 

can be related to the attributes to determine how attributes 

were affected over time, whether attributes are still affected 

and how these threats can be dealt with in the management 

and conservation of the property.
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figure 1.4 | Photograph of a gabled facade with decorative detailing
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II 
PHASE A - ATTRIBUTES
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2.1 |   INTRODUCTION

The first phase of the research focused on a mapping process 

that aims to locate, clarify the attributes of outstanding 

universal value. Within the desk research phase, a content 

analysis of the official UNESCo nomination documents for 

the Amsterdam canal district revealed a set of attributes 

that convey the outstanding universal value of the property. 

The resulting list of more than 400 attributes provided a 

comprehensive overview of the various attributes of the 

Amsterdam Canal District. The results of this content analysis 

were confirmed by interviews with stakeholders and further 

filtered and grouped to uncover important themes for mapping 

and analysis.

A frequently referenced theme within the nomination 

documents was the visual appearance of the property formed 

by the collective composition of facades in the streetscape. 

The facades, their individual characteristics and the collective 

composition to a great extent define the visual appearance 

of the property’s urban ensemble. The following references 

are examples of references made to the facades and visual 

characteristics of the property:

“... a vast, homogeneous urban ensemble, but one which in-

cluded a large architectural variety, with gabled houses and 

numerous monuments.” (ICoMoS, 2010);

“The rows of unbroken façades create a rhythmic impression, 

due to the repetition of their widths, the similarity of their 

arrangement and the variety provided by their decorative 

detailing, materials and colours and the restrained diversity 

of their gables.”

and

“The architecture of the buildings’ façades and gables is 

highly varied”  (kingdom of the Netherlands, 2010)

Within this theme of the visual appearance, attributes related 

to the facade and roof surfaces of the property were identified 

within the text analysis are selected for further analysis in the 

fieldwork/mapping phase. The specific attributes analysed 

further were;

1) facades (individual street facing facades)

2) Composition (relationship between facades)

3) Gable styles (various forms of gable tops)

4) Silhouette (Silhouette shape formed by adjacent facades)

Data of building facades such as drawings and photographical 

evidence was collected from various sources and compiled 

as streetscapes at various points in history (fig. 2.1). This 

allowed a comparative visual analysis which indicated the 

evolution of the selected attributes over time. 

Streetscape data was collected from six time periods between 

1770 and 2011, based on the following sources: 

-1770 - Grachtenboek  (Philips Jacobsz et. al, 1962)

-1943 - Vier eeuwen Herengracht (Genootschap,1976)

-1978 - Amsterdamse grachtengids (killiam et. al, 2006)

-1990 - Het Grachtenboek (Spies & oord-de Pee, 1991)

-2001 - De Herengracht (killiam & Nieuwe, 2001)

-2011 - Photographs by the authors
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2001

1990

1978

1943

1770

2011

figure 2.1 | Streetscape between the Amstel and Utrechtsestraat at 6 dates in history (ref, date)
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because of the size of the property and the availability of 

data, the decision was taken to use the Herengracht as as 

a study area. The Herengracht forms approximately one 

third of the area of the property and is one of the three main 

canals covering the full length of the property. Visual data 

of the buildings facing the Herengracht were composed into 

streetscapes for each of the 31 blocks along the Herengracth. 

The occurrence ot the attributes were detailed, interpreted 

and revealed by fieldwork within this defined context (fig. 

2.3). The analysis was conducted on three different scales 

(fig 2.2):

a) The individual architectural unit: specifying the qualities 

assigned per building;

b) building block: a graphical representation per street 

segment, and 

c) The Herengracht as study area showing the overview data 

and positioning the data on within the complete study area.

The analysis mediates between the three scales in order to 

connect individual qualities of attributes to their collective 

value and broader scale data.  As the study area only covers a 

part of the Amsterdam canal district, the Herengracht, further 

research is needed to present overall conclusions on the 

property. However, there is uniformity across the urban areas 

of the property thus isolating the study area is not expected to 

compromise the research or the reliability of the results.

AREASTREET bUILDING

figure 2.2 | Three different scales of analysis
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figure 2.3 | blocks in which the buildings facing the Herengracht were divided for analysis
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METHoDoLoGY

The first mapping within phase A is a visual analysis of 

the major changes to the building facades over time. This 

mapping serves as introduction to the other visual mapping 

within phase A by describing the general level of change to 

the visual character of the architectural ensemble in terms of 

the attribute facade.

This mapping of visual change leads to an understanding 

of the level of authenticity of the buildings and allows for 

critical reflection upon statements made about the canal 

district within UNESCo documents, such as: “The external 

appearance of the buildings has been conserved in the vast 

majority of cases...the state of conservation of the facades is 

generally good.“ (ICoMoS, 2010)

Changes to the facades were mapped by isolating three 

types of changes: Change to the base, middle and top of 

the facades (fig. 2.4). This division was made due to the fact 

that the articulation of base, middle and top is a important 

characteristic of the typical Amsterdam canal house. (City of 

Amsterdam, 2009) 

The visual streetscape data was used to visually judge 

changes to the base, middle and top of the facades. The 

changes were surveyed between the following time periods: 

1770, 1943, 1978, 1990, 2001 and 2011. Changes identified 

within the base of the facade include major changes to 

access, entrance, and basement construction. Changes 

identified within the middle of the facade are major changes 

to the materials, composition and windows of the facades 

and changes identified within the top of the facade are major 

changes to the shape or style of the gable top.

RESULTS

The amount of change as concluded from the mapping were 

higher than expected. The visual analysis was done on all 

the 518 building facades facing the Herengracht. In a total 

of 249 of these building facades major changes to the base 

were found, which means that 48% of the total amount of 

518 buildings currently facing the Herengracht (fig 6.1).

Major changes to the middle part were found on 238 of the 

buildings facades, which means on 46% of the total amount 

of building facades (fig 6.2).  Changes to the top part were 

found most frequently, major changes were found on 306 of 

the building facades, meaning on 59% of the total amount 

(fig 6.3).  building facades where major changes have 

occurred on al the parts, in other words building facades that 

are completely changed, were also identified (fig 6.4). This 

mapping indicated that with 185 of the building facades, all 

parts were changed, this corresponds to 36% of the total 

amount of building facades. This means that more than 1/3 

of the facades currently don’t bear resemblance to the 1770 

scenario and thus there is a complete change to the visual 

appearance of the affected buildings (fig 2.5).  

further analysis, isolating the amount of buildings on which 

any one of the tree parts were changed, showed surprising 

results (fig. 6.5). on almost 3/4 (72%) of the buildings major 

changes have occurred on either of the parts, while more or 

less 1/4 (28%) of the buildings along the Herengracht show 

2.2 |   FACADE CHANGES
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ToP PART 
CHANGED

MIDDLE PART 
CHANGED

bASE PART 
CHANGED

figure 2.4 | Division of the facades into base, middle and top parts

1770

2011

figure 2.5 | Streetscape indicating completely changed facades from 1770 to 2011

all changed
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This mapping creates the understanding of the relationship 

between the current state of conservation and historic state 

of the study area. Major changes were found on most of 

the facades since 1770. 1/3 of the total amounts of facades 

present in 2011 bear no resemblance to the 1770 scenario. 

The changes are geographically equally spread over the area 

and there are little changes noticeable after 1943.

no major visual changes. There is no specific area detectable 

where changes happened the most, because the facades 

affected by major changes are geographically equally spread 

over the area. Due to this the reliability of the statements 

such as “The external appearance of the buildings has been 

conserved in the vast majority of cases”, found within the 

Advisory body Evaluation by ICoMoS (2010) is questionable.

The visual streetscape data also showed that in some 

cases, buildings facades were changed at one time and then 

reconstructed at a later time to again resemble the earlier 

version of the building. Due to the fact that the mapping of 

changes is done visually, these reconstructions would not be 

recognised as a change, when in fact it is a double change. 

Thus, if a large occurrence of reconstructions is found the 

reliability of the previously described changes mapping could 

be unreliable. Therefore reconstructions were mapped to 

visualise the amount present in the study area (fig 6.6). The 

mapping shows that on only 17 facades in the study area one 

or more parts have been reconstructed, which means only 

3% of the buildings along the Herengracht. This is considered 

a small amount and validates the accuracy of the change 

mapping. 

by using visual streetscape data on the multiple time periods 

there could be concluded that almost all the major changes on 

the facades occurred before 1943 and very few between 1943 

and 2011 (fig. 2.6). Therefore the visual mapping (phase A) 

within the following chapters will focus mainly on comparing 

the latest (2011) and earliest (1770) dates with each other.
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figure 2.6 | streetscape analysis showing a low rate of change after 1943

facade changes

2001

1990

1978

1943

1770

2011
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METHoDoLoGY

This mapping relates to the collective composition of the 

facades and is an analysis of the scale and nature of the 

individual facades and their relation to each other within 

the streetscape. This is discussed within the UNESCo text 

files in descriptions such as: “The facades are aligned and of 

similar dimensions... form a very characteristic architectural 

ensemble“ (ICoMoS, 2010) and “buildings... in their relation 

to one another, through symmetry or balance, the elements 

of the street wall form a coherent composition” (UNESCo, 

2010).

The basis for this mapping is the basic division of the 

streetscape into the amount of individual facades that it is 

composed of (fig. X). These divisions between facades appear 

along vertical lines where there is a continuous construction 

break between two individual facades. In this mapping 

the relation of individual facades to one another was also 

mapped. This was done by mapping so called clusters in which 

individual facades are grouped as a design unity (fig 2.7). 

Clusters by repetition occur when elements within individual 

facades are copied/repeated over multiple facades. Clusters 

by subdivision occur where a division into repetetive parts is 

recognisable within an individual façade. 

RESULTS

The amount of individual facades and clusters were counted 

by using streetscape data, comparing data between 1770 and 

2011 led to the following results. The amount of individual 

facades in 2011 is 91% of the amount of individual facades 

counted in 1770 there are thus less facades spread over the 

same area which implies a general increase of the scale of 

facades. This trend is explained by figure 2.8, trend 1 which 

shows an example of a single larger scale facade replacing 

multiple individual facades. The amount of clusters in 2011 is 

48% of the amount of clusters counted in 1770, this means 

that half of the clusters in 1770 broke up into a series of 

individual facades as shown in figure 2.8, trend 2.

The result of single larger scale facade replacing multiple 

individual facades (trend 1) is that the regular rhythm of 

the architectural ensemble of the Amsterdam canal district 

is interrupted at some points. The breaking up of clusters 

leads to a more varied visual appearance of the Herengracht, 

however the increase of the scale of facades in other cases 

decreases the amount of individual facades which reduces 

the variety of facades found along the Herengracht.

The composition mapping is valuable because of the 

Understanding of the scale and composition of facades as 

the basic visual element of the urban ensemble. The increase 

of the façade scale and the breaking up of half of the clusters 

are the main trends found. These trends cause typical rhythm 

of the urban ensemble is interrupted at some points. Due to 

the contradicting phenomena in terms of variety, the variety 

within the urban ensemble stayed stable but changed in 

nature.

2.3 |   COMPOSITION



31

Trend 2 cluster break-upTrend 1 Larger

 scale fACADES

figure 2.8 | Identified trends in composition mapping

Example of individual facade Example of cluster 

- repetition

Example of cluster 

- subvision

Example of individual

facade

figure 2.7 | Composition mapping: examples of categories
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METHoDoLoGY

This mapping categorises buildings according to the broader 

and detailed stylistic types of their gabled facades. The 

variety and representation of architectural styles within the 

Amsterdam canal district is valued within the UNESCo text 

files in descriptions such as: “The gable pediments vary 

greatly... are testimony to stylistic changes” and “...a great 

variety of stylistic forms” (ICoMoS, 2010)

The gabled facades within the Amsterdam canal district can 

be classified according to their main stylistic characteristics. 

Due to the variety of styles, classification was done on 

two levels: The first classification level identifies broader 

categories and the second classification level considers more 

detailed stylistic sub-categories. The mapping of stylistic 

categories is done visually and based on streetscape data. 

The mapping was done for all of the 31 blocks of the study 

area and compares analysis of current (2011) data with the 

1770 scenario. The gable classification and its categories are 

defined as follows (fig 2.9):

GAbLE CLASSIfICATIoN I

Topgevel

The ‘topgevel’ is usually aligned perpendicular to the ridge 

line of the roof. In this way it visually hides the roofline. This 

type of gable pediment is common on facades with a small 

width.

Lijstgevel

The ‘lijstgevel’ is usually aligned parallel to the ridge line of 

the roof. The design is usually based on a classical buildup 

2.4 |   GABLE STYLE

with architrave, frieze and cornice. An extra decorative 

element is sometimes added in the form of a crest or a 

balustrade.

Others

This type of gable represents various modern types of gable 

pediments that fall outside of the previous two historic 

categories.

GAbLE CLASSIfICATIoN II

Trapgevel

This type of gable pediment is also known as the stepped 

gable and is built up from stepped shaped forms.

Tuitgevel

This type of gable pediment is also known as the spout gable. 

It is a triangular shaped gable, containing a spout, to which 

the chimney was usually connected.

Halsgevel

This type of gable pediment is also known as the neck 

gable, due to the neck-shaped form. It is usually elaborately 

decorated with claw pieces on both sides.

Verhoogde halsgevel

This type of gable pediment is related to the standard 

halsgevel but contains an extra step within the neck shaped 

element.

Klokgevel

Due to the clock shaped form, this type of gable pediment is 
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GAbLE CLASSIfICATIoN 1

GAbLE CLASSIfICATIoN 2

Trapgevel

Lijstgevel

Topgevel

others

Halsgevel

Trapgevel

Verhoogde halsgevel

klokgevel

klassieke lijstgevel

klassieke lijstgevel + opbouw

Verhoogde lijstgevel

Verhoogde lijstgevel + opbouw

figure 2.9 |  Gable classifications used in style mapping
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also known as the clock-gable.

Klassieke lijstgevel

This type of gable pediment is based on a classical 

composition with architrave, frieze and cornice. 

Klassieke lijstgevel + opbouw

This type of gable pediment is based on a classical composition 

of an entablature on which is added a decorative element like 

a piece of crest, a balustrade or fronton.

Verhoogde lijstgevel

This type of gable pediment is based on a classical composition 

with architrave, frieze and cornice. The frieze part of this type 

is extended in height.

Verhoogde lijstgevel + opbouw

This type of gable pediment is based on the ‘klassieke 

lijstgevel + opbouw’ but has a frieze which is extended in 

height.

RESULTS

The result, as indicated on maps (fig 6.7-6.10),  compares the 

current situation (2011) with the 1770 scenario. The number 

of facades in each category were counted and the increase or 

decrease between 1770 and 2011 was calculated.

The main results found in the mapping of the broader 

categories (Gable classification 1) are:

- ’Topgevels’ from 359 to 14 (32% remaining)

- ‘Lijstgevels’ from 244 to 339 (139% remaining)

- ‘others’ from 5 to 51 (1020% remaining)

The main results found in the mapping of the detailed 

categories (Gable classification 2) are:

for the more detailed categories of‘Topgevels’:

- ‘Trapgevels’ from 91 to 18 (19% remaining)

- ‘Tuitgevels’ from 12 to 10 (83% remaining)

- ‘Halsgevels’ from 158 to 69 (44% remaining)

- ‘Verhoogde Halsgevel’ from 22 to 4 (18% remaining)

- ‘klokgevels’ from 73 to 13 (18% remaining)

for the more detailed categories of ‘Lijstgevels’

- ‘klassieke lijstgevels’  from 90 to 209 (232% remaining)

- ‘klassieke lijstgevels + opbouw’ from 104 to 93 in 2011, 

(89% remaining)

- ‘Verhoogde lijstgevels’ from 25 to 20 (80% remaining)

- ‘Verhoogde lijstgevels + opbouw’ from 25 to 17 (68% 

remaining)

General changes in category

from further analysis of the maps and associated data, trends 

were isolated. The first trend derived from the mapping is the 

change of gables from their original category to any other 

category, both within the first broad classification as well as 

the second, more specific classification. The data explaining 

this trend indicates that of the 608 gabled facades which 

were there in 1770, 268 changed to another category due 

to modifications or replacement. This means that 44% of all 

the original gabled facades changed into another category 
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figure 2.10 | 2011 map of gable classification II   
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Geographical trends

The Herengracht was built in three different phases in 

three different time periods, different style categories were 

fashionable within each of these phases resulting in areas 

where certain styles of gabled facades were dominant. In 

the older parts of the property the “Topgevels”were more 

dominant while in the newer parts the “Lijstgevel” was more 

common. In this way the three different time periods were 

visually recognisable. The changes of original gabled facades 

to different style categories occurred evenly spread over the 

three phases that the Herengracht was built which means 

that the typical styles found within each area were replaced 

by styles that were common to the whole property. In this 

way the general appearence of the Herngracht in terms of the 

styles of the gabled facades got more monotonous with less 

variation between geographical areas. (fig. 6.12;6.13).

Extinction of specific categories

Within the detailed stylistic categories,  all of the categories 

have been decreasing except for the ‘klassieke lijstgevels’ 

and the category of ‘others’ which increased with fairly high 

percentages. The opposing trend caused by this is that the 

rest of the categories have been decreasing of which certain 

types have been decreasing with fairly large numbers and 

are actually threatened with extinction. These categories 

are mainly the ‘Trapgevels’, the ‘Verhoogde Halsgevels’ and 

the ‘klokgevels’ of which respectively 19%, 18% and 18% is 

currently (2011) left compared to 1770.

Less decorative/personalised styles

The dramatic increase of the ‘klassieke lijstgevels’ and the 

between 1770 and 2011. This implies that big stylistic 

changes have occurred since 1770 in terms of the gable 

pediment styles along the Herengracht (fig. 6.11).

Changes within the broader categories

The second trend identified is stylistic shifts occuring within 

the broader categories. firstly, many ‘Topgevels’ changed 

into ‘Lijstgevels’. 38% of the ‘Topgevels’ present along the 

Herengracht in 1770 changed into ‘Lijstgevels’ in later time. 

This specific shift had a big impact on the visual appearance 

of the Herengracht (fig. 2.11), due to the fact that the 

characteristics of the ‘Topgevels’ differ from the ‘Lijstgevels’ 

in terms of height and details. ‘Topgevels’ are usually aligned 

perpendicular to the ridge line of the roof and in this way 

visually hide the roofline, due to this it is pointed shaped 

and has a relatively small width. on the other hand the 

‘Lijstgevels’, which are usually aligned parallel to the ridge 

line of the roof and therefore have a larger width and forms 

a flat roof edge. This flat line creates a more monotonous 

appearance of the area in terms of height differences.

Secondly, the change of many ‘Topgevels’ and ‘Lijstgevels’ 

into ‘other’ gables occurred. 10% of the ‘topgevels’ and 

‘lijstgevels’ present along the Herengracht in 1770 changed 

into ‘other’ gables in later time. This trend had a big impact on 

the visual appearance of the Herengracht (fig. 2.12) because 

‘other’ gable styles are in most of the cases modern buildings, 

which differ from the appearance of the historic buildings in 

tems of scale and design.
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1770

2011

1770

2011

figure 2.12 | 2011 map of gable classification II   

figure 2.11 | 2011 map of gable classification II   

topgevel

lijstgevel

others
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category of ‘others’ and decreasing of all the other gable 

categories causes the last defined trend. because of the fact 

that the ‘klassieke lijstgevel’ and the ‘other’ gables are the 

least decorative types and the fact that the gable pediments 

bear the main decorative elements of the building, the 

visual appearance of the Herengracht as a whole became 

less decorative and personalised. In some segments of the 

Herengracht this is clearly noticeable (fig. 2.13). This less 

decorative appearance due to the change of gable pediments 

highlights a shift away from a characteristic valued within the 

official UNESCo text as follows: “The gable pediments vary 

greatly, bearing the main decorative elements of the building 

exteriors. They give them an individual, personalised style...” 

(ICoMoS, 2010)

To summarise, it can be concluded that this mapping is 

valuable in terms of the understanding of the major shifts 

in time between stylistic changes. Within the mapping of 

style the extinction of certain gable forms and the move to 

less decorative/personalised styles are the most striking 

conclusions derived from the mapping.

More data on the mapping of changes can be found in 

appendix - part 1 (fig. 6.1-6.6)
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figure 2.13 | Streetscape example of trend towards less decorative architectural ensemble

change to less 
decorative gable

2011

1770
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METHoDoLoGY

This mapping investigates the attribute silhouette. The 

silhouette of the continuous collection of buildings along the 

streets of the Amsterdam canal district captures the qualities 

and variation of architecture in a continuous abstract line. The 

silhouette is defined as a line that traces the upper outlines 

of the facades of a series of adjacent buildings. The qualities 

of this silhouette in the Amsterdam canal district is unique 

and relates to descriptions within the UNESCo text files that 

gives the Amsterdam canal district the value as being a “... 

very characteristic architectural ensemble.” (ICoMoS, 2010)

 

The silhouette mapping was done by tracing the top outlines 

of the facades of each segment of continuous buildings 

within the study area of the Herengracht (fig. 2.14). for each 

segment, this line was drawn over visual streetscape data 

from two times: 1770 and 2011. The lines from the two times 

are then isolated from the background data and compared to 

each other to discover how the character of the silhouette 

changed between the two time periods (fig. 2.15).  

RESULTS

Comparing the 1770 and 2011 silhouette line three general 

trends can be defined. The first trend is the flattening of 

the silhouette line (fig. 2.16, example 1;2). In most of the 

segments of the analysed visual streetscape data the initially 

fluctuating silhouette line is gradually changing into a much 

flatter silhouette line. buildings have been built-up to the same 

height and the previous discussed style changes in terms of 

the evolution of gable pediment styles is causing this trend 

toward a flatter silhouette line. Also the modern buildings 

2.5 |   SILHOUETTE

created on the Herengracht contribute to this trend.

The second trend identified within the silhouette mapping is 

the trend of a height increase on the corners of street blocks 

(fig. 2.16, example 3;4). These height increases are especially 

noticeable adjacent to shopping streets and large radial 

streets as the Raadhuisstraat and Vijzenstraat. 

The third identified trend within the silhouette mapping is 

a general height increase of the silhouette line (fig. 2.16, 

example 5;6). In most of the segments a general height 

increase of buildings facing the Herengracht is clearly 

noticeable. This trend is caused by the height increase of new 

buildings as well as the heightening of existing buildings.

The mapping of the attribute silhouette is valuable for 

understanding that changes to various individual buildings 

have a collective impact on the visual character of the 

property.

To summarise, the identified trends within this mapping are 

flattening, height increase on the corners of building blocks 

and a height increase of the silhouette in general.

More data on the mapping of the silhouette can be found in 

appendix - part 1 (fig. 6.14-6.6.20)
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1770
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figure 2.14 | Visual definition of the silhouette as attribute
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2011 silhouette

1770 silhouette

2011 silhouette

1770 silhouette

1770 + 2011 silhouette

figure 2.15 | Explanation of silhouette mapping methodology 
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figure 2.16 | Silhouette mapping: identified trends
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2.6 |   ROOFSCAPE

METHoDoLoGY

The last attribute mapped in phase A of the research is 

the roofscape. The roofscape is referenced within official 

documents as follows: “The historic roofscape is of great 

importance to the city centre.” (UNESCo, 2010). The mapping 

of this attribute is additional to the other mapping of this 

part which focused on teh facade. The roofscape is on many 

points visible from the streets, emerging behind the gable 

pediments of the facades. The roofscape relates strongly to 

the silhouette and style mapping because the roof structure 

has a strong relationship with the gable type of a building.

The mapping of roof structures differentiates between 

different roof types. Current (2011) aerial photographs are 

used to investigate the individual roof structures within 

the roofscape maps each roof structure into one of into 3 

categories: 1) flat/modern roof, 2) Pitched roof and 3) Mixed 

(both flat and pitched) (fig. 2.18).

RESULTS

The mapping indicates that 18% of the buildings have a flat 

roof, 32% of the buildings have a mixed roof and 50% of the 

buildings have a pitched roof. from historic drawings it can 

be seen that all of the roof structures were originally pitched 

roofs. Thus, the fact that only 50% of roof structures are 

currently (2011) pitched roofs indicate a significant change 

to the roofscape.

This mapping of the roofscape is valuable because it shows 

the evolution of an attribute which is less visible from street 

level and is a characteristic of the property which is less often 

paid attention to.

figure 2.17 | Photograph of the canal district’s typical roofscape 
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flat roof
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pitched roof

block 1
2011

roofscape2011 

figure 2.18 | Example of roofscape mapping



46

2.7 |   CONCLUSION

The results of phase A of the research, as shown in table 2.1, 

indicates extensive visual changes to a variety of architectural 

characteristics of the canal district. These changes indicate 

how the appearance of the streetscape and roofscape have 

evolved over time and how the character of the “architectural 

ensemble” of the property was affected.

Comparing current condition of the property to the condition 

in 1770, high rates of change was found, this includes both 

changes affecting entire facades and changes affecting only 

the base/middle/top of the facade. It was found that more 

than a third of facades were completely changed and an even 

higher percentages of facades were partially affected. These 

full or partial changes to individual facade affected attributes 

on a collective scale such such as ensembles of buildings 

within the streetscape. Specific changes found on this scale 

were the decrease of the amount of individual facades and 

the decrease of visually grouped facade clusters. further, the 

recognizable silhouette formed by a collection of buildings 

changed in terms of flattening, a height increase on corners 

and general height increase.

Changes to facades also indicates major stylistic shifts 

within the property, the occurreance of many of the original 

gable styles have decreased and were replaced by the less 

decorative “lijstgevel” forms. Changes to facade were found 

in all parts of the study area, while certain types of changes 

were more drastic in specific areas, such as the change from 

“topgevels” to “listgevels” in the western part of the study 

area.

Major changes to the facade were found between 1770 and 

1943, while almost no changes were found between 1943 

and 2011 (figure 2.5). This reduction in the rate of change was 

most likely caused by the implementation of the Monument 

Act in the 1960’s, which meant the legal protection of the 

majority of historic buildings in Amsterdam’s inner city.

The integrity of various attributes related to the facade have  

been greatly affected in the past but the static nature of the 

facades during the second half of the 20th century indicate 

that major threats to the property might not relate to the 

facade anymore but could lie in other categories. This is 

explored further in phase b of the research where changes 

to the underlying qualities of buildings (behind the facades) 

were investigated as the most relevant current threat to the 

property.
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Table 2.1 | Past changes to the facade, overview of results from preceding research

fACADE

SkETCH METHoD RESULT

This mapping finds major changes to 

the facades and isolates three types of 

changes: Change to the base, middle and 

top.

48% of the base parts, 46% of the middle 

parts and 59% of the top parts changed. 

on 36% of the buildings all parts changed. 

72% showed changes on one of the parts, 

while 28% didn’t show changes.

CoMPoSITIoN The mapping relates to the collective 

composition of the facades and analysed 

the amount of individual facades and the 

amount of facade clusters recognisable 

within the streetscapes. 

The amount of individual facades in 

2011 is 91% of the amount of individual 

facades counted in 1770 and the amount 

of clusters in 2011 is 48% of the amount 

of clusters counted in 1770.

STYLE Within the mapping of style an attempt 

was made to categorise facades according 

to the broader and detailed stylistic types 

of their gabled facades.

Changes of gables into other categories 

(44%) resluted in the decrease of the 

‘Trapgevel’ (19% left)  and ‘klokgevel’ 

(18% left) and an increase of ‘klassieke 

lijsstgevel’ (232%) and others (1020%)

SILHoUETTE The silhouette mapping was done by 

tracing the top outlines of the facades 

of each segment of continuous buildings 

within the study area.

identified trends are within this mapping 

are flattening, height increase on the 

corners of building blocks and a height 

increase of the silhouette in general.

RoofSCAPE Individual roof structures were mapped 

in 3 categories: flat/modern roof, Pitched 

roof and Mixed (both flat and pitched)

The mapping indicates that 18% of the 

buildings currently have a flat roof, 32% 

of the buildings have a mixed roof and 

50% of the buildings have a pitched roof. 





49

III 
PHASE B - THREATS
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The visual analysis of facades in phase A of the research 

found significant changes to various characteristics of the 

facade over the history of the property. These changes found 

within the study area mostly occurred during the first half of 

the 20th century and indicates that there is no immediate 

threats to the facades. 

Moving beyond the visual analysis of Phase A, threats to the 

property were found to apply to the underlying attributes 

behind the facades. one of the factors assumed by local 

authorities to currently affect the property is the unseen 

consolidation of canal houses behind the facade into larger 

scale building units. The consolidation of buildings is a 

current topic of concern for local authorities involved and was 

mentioned often during interviews. The consolidations could 

affect important attributes of the property such as the town 

planning of the property consisting of a regular building plot 

layout and the historic building typology of the “Amsterdam 

canal house.” 

Phase b of the research focuses on building consolidation 

as a threat and maps its occurrence over a period of time. 

The effects of building consolidation on other aspects of 

the architectural ensemble are uncovered by a comparative 

analysis, in order to find if other attributes (such as 

facade, function and typology) are possibly affected by the 

consolidation of buildings.

building consolidation can be explained by the following 

example: A series of buildings is at one point in time drawn 

on geographical records as separate buildings, separately 

outlined and indicated with separate street numbers. At a later 

moment in history these separate buildings are consolidated 

and subsequently drawn on geographical records as a single 

building, with a single outline and often indicated by a single 

street number (fig. 3.1).

The exact nature of these building consolidations can vary: 

Separate buildings could have been demolished and replaced 

with a single larger scale structure or in a series of buildings 

could be connected to each other by creating internal openings 

between the shared side or back walls of the buildings.

The phenomenon of building consolidation implies a general 

change to the scale of buildings in the property which 

directly affects the original layout of the urban structure, 

an important attribute of the property. This parcellation, 

making up the original layout of the urban structure divided 

into regular sized building plots, is important because it 

creates uniformity within the urban ensemble and was the 

foundation for the development of specific building types 

and architectural styles; as explained by ICoMoS (2010): 

“The network of canals creates and defines the structure 

of an urban landscape into regular plots, the basis for a 

vast new city forming a homogeneous ensemble”. As such, 

building consolidation is an imminent threat which needs to 

be researched further to understand how the local authorities 

can improve the management of development in their property 

in relation to those changes. 

As with phase A, the Herengracht was used as study 

area. The occurrence of building consolidation is revealed 

3.1 |   INTRODUCTION
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1876
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building scale

building scale

building scale
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building scale

bUILDING CoNSoLIDATIoN bEHIND THE fACADE

bUILDING SCALE UNCHANGED

increased building scale

building scale unchanged

figure 3.1 | Methodology for mapping building consolidation
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within the study area. building consolidation is analysed by 

comparing geographical maps at multiple times. This reveals 

the occurrence of building consolidation and the resulting 

changes to the general building scale and parcellation of the 

property over time (fig. 3.2; 3.3).

building consolidation was then compared to the mapping of 

other architectural attributes in order to study the impact of 

building consolidations on these attributes. This comparison 

is structured into three parts: Comparison with 1) facade 

scale, 2) function and 3) Typology.
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bUILDING DIVISIoN LINES
figure 3.2 | Streetscape example indicating incremental consolidations behind the facade
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increased building scale
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figure 3.3 | Image indicating the scale and position of building consolidations
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3.2 |   BUILDING CONSOLIDATION

The analysis of building consolidation compares data from 

the 1876 municipal atlas (Loman, 1876) with similar and 

current data from the municipality of Amsterdam (2011). A 

comparison of the plot layout (parcellation) between the two 

time periods indicate where building consolodation occured 

and where these consolidations are located (fig. 3.4).

The results of this comparison indicate a high percentage of 

building consolidation between the two time periods and a 

resulting  increase in building scale. The amount of individual 

buildings in the study area decreased from 610 buildings in 

1876 to 452 buildings covering the same area in 2011 and 

26% of the original individual buildings were consolidated 

into larger buildings over this time period.

These consolidations differ in scale, in some cases only 

two plots were consolidated while in other cases up to ten 

adjacent plots were joined into a single plot. In total 229 

‘original’ buildings are involved in a building consolodation  

spread over 71 building consolidations. This means that on 

average, the number of individual buildings in 1876 which 

were subsequently consolidated into a single building is 

3.23. 

As seen in figure 3.4, building consolidations occure over the 

entire study area, all the parts of the area are thus equally 

affected which indicates that there is no relationship between 

building consolidation and geographical position.

In depth studies were done on all the consolidated buildings 

within the Herengracht by including geographical data from 

six additional dates between 1876 and 2011. It was found in 

all of these studies that the consolidation of buildings grew 

incrementally over time with various individual buildings 

added to a neighbouring consolidated group over time. The 

consolidations grow steadily over time and at this point there 

are no explicit indications that consolidation was stimulated 

or discouraged at a certain period of time.

The data does indicate a trend that could be defined as an 

‘incremental consolidation process’ within the property. 

If continued, this trend will affect the oUV of the property 

further by its influence on parcellation. 

by only investigating geographical maps and not detailed 

architectural plans, it is not known what the exact implications 

of consolidations on the internal structures of buildings 

are. The effects could be small openings linking adjacent 

structures, the complete removal of dividing walls between 

the original buildings or the replacement of buildings with 

an entirely new structures. The effect of consolidation on 

buildings are to some extent clarified in the following parts of 

the research where consolidation related to facades, function 

and certain typological characteristics.

More data on the mapping of building consolidation can be 

found in appendix - part 1 (fig. 6.22-6.26)
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figure 3.4 | map of the Herengracht in which building consolidations are highlighted

buildings consolidated

building scale unchanged

consolidation line
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3.3 |   BUILDING CONSOLIDATION vs. FACADE SCALE

fACADE SCLAE 

The building facades of the canal district are of great 

importance to the visual character of the property, their 

typical scale and dimension create a uniform visual character 

within the property while the variety of styles reflect the rich 

history of the canal district.

The analysis of facades scale compared architectural data 

between 1770 and 2011 and compared the number of 

individual facades found in both times, thus determining the 

average change in the scale of the facades in the study area. 

The amount of individual facades decreased from 582 in 1770 

to 529 in 2011, a general decrease of 9%. This decrease in 

amount of individual facades occur where a single, larger 

scale facade replace multiple smaller individual facades.

In depth studies were done that included data from additional 

dates between 1770 and 2011, it was found that data from 

1943 onwards show no changes to the scale of the facades 

(fig. 3.5) which means that the changes previously noted 

between 1770 and 2011 all occurred before 1943, since then 

the general scale of facades remained unchanged.

bUILDING CoNSoLIDATIoN AND fACADE SCALE

A comparison between building scale and facade scale 

reveals that all occurrences of scale increase of building 

facades correspond to building consolidation behind the 

facades. However, the opposite does not apply; not all building 

consolidation behind the facades causes a scale increase 

on the facade itself. To clarify: When the 9% decrease in 

the amount of individual facades between 1770 to 2011 is 

compared to the 26% decrease in the amount of individual 

buildings behind the facade over an even shorter amount of 

time (1876 to 2011), a clear discrepancy between the change 

of scale to the facade and the change of scale to buildings 

behind the facade becomes visible. This becomes even 

clearer when results from only 1943 until 2011 are compared. 

As previously stated, the amount of individual facades 

has remained unchanged since at least 1943, yet building 

consolidation behind the facade continued. Thus, since 

the second half of the 20th century building consolidations 

behind the facades did not cause major changes to the scale 

of facades.
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scale changed

2001

1990

1978

1943

1770

2011

SCALE CHANGED CoMPARED To PREVIoUS PERIoD

figure 3.5 | Streetscape indicating changes to the scape of facades over time
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3.4 |   BUILDING CONSOLIDATION vs. FUNCTION

fUNCTIoN

The balance of residential and commercial functions in the 

canal district has always been important and relates back to 

the development of the gabled house as “a type of building 

used both as a dwelling and for the family’s commercial 

operations” (ICoMoS, 2010). The mapping of building function 

provides a basic overview of changes to the multifunctionality 

of buildings between 1958 and 2011 (fig 3.7; 3.8). Analysis 

indicated whether a single building contains a residential 

function, a commercial function or both (fig. 3.6). When 

comparing data between 1958 and 2011 it was found that the 

percentage of residential functions within the total amount 

of buildings decreased from 68% in 1958 to 59% in 2011 

and the percentage of commercial functions within the total 

amount of buildings decreased from 85% in 1958 to 53% in 

2011. In addition to this the percentage of mixed function 

buildings within the total amount of buildings was 56% in 

1958 and in 2011 the mixed function buildings make up only 

22% of the total amount of buildings. This data illustrates 

that the amount of multifunctional buildings decreased and 

that there is a general trend towards monofunctionality 

within individual buildings.

bUILDING CoNSoLIDATIoN AND fUNCTIoN

The results of mapping functions revealed a decrease in 

the amount of buildings that contain mixed functions (both 

residential and commercial). This trend can be related to 

the changes of building scale to investigate the relationship 

between building consolidation and monofunctionality within 

buildings. The functional change between 1958 and 2011 

indicate that amongst all buildings within the study area, 

54% of buildings that contained a mixed function in 1958 

still contain a mixed function in 2011. When the same data 

is counted only within buildings that were consolidated in 

the past it is found that 36% of the consolidated buildings 

that contained a mixed function still contain a mixed function 

in 2011. Thus the decrease of mixed functions within 

consolidated buildings is more significant than in buildings 

that have not been consolidated.

further, these changes from mixed function to single 

functions within consolidated buildings can be analysed to 

indicate how many of the consolidated buildings that became 

monofunctional changed to only residential functions and 

how many changed to only commercial functions. It was 

found that 46% of the changes lead to residential functions 

and 54% of changes lead to commercial functions. Thus, 

building consolidation relates almost equally to residential 

and commercial functions.
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2011 RESIDENTIAL

2011 CoMMERCIAL

1958 RESIDENTIAL

1958 CoMMERCIAL

1958 MIXED fUNCTIoN

2011 MIXED fUNCTIoN

function present

function not present

figure 3.6 | mapping of functions
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figure 3.7 | 1958 function map

residential function

commercial function

mixed function
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figure 3.8 | 2011 function map

residential function

commercial function

mixed function
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3.5 |   BUILDING CONSOLIDATION vs. TYPOLOGY

The “Dutch single dwelling” is a specific building typology 

that was developed and established in the Amsterdam canal 

district (ICoMoS, 2010). The typical Dutch single dwelling 

is defined by killiam (2006) as a building that has its own 

facade, its own roof and its own entrance. following this 

definition, the effect of building consolidation on typology 

could be analysed by comparing building scale with facade 

composition and the mapping of two additional themes: roof 

structure and use of entrances. The combination of these 

three themes provides the basic set of criteria for the Dutch 

single dwelling as building typology. The roof structure and 

use of entrances have only been mapped for the buildings 

which have been consolidated.  

When mapping the effect of building consolidation on these 

typological criteria, the occurrence of consolidated buildings 

is isolated and related to an analysis of the three typologi-

cal criteria within the consolidated building: 1) The amount 

individual facades retained within the consolidated building, 

2) The amount of individual entrances retained within the 

consolidated building, and 3) The amount of individual roof 

structures retained within the consolidated building (fig. 3.9). 

Thus for example the state of a consolidated building group is 

tested against the typological criteria (1: entrance, 2: facade, 

3: roof), to see whether the consolidated group retained 

(after consolidation) the individual qualities of the original 

buildings, namely having its own/individual entrance, its 

own/individual facade and its own/individual roof. building 

consolidation could affect none, one, two or all three of the 

typological criteria.

of the individual buildings in 1876 that were subsequently 

involved in a building consolidation, analysis of the 3 criteria 

in 2011 reveal the following: 18% of buildings lost the quality 

of having its own/individual entrance after consolidation (fig 

6.29), 32% of buildings lost the quality of having its own/

individual facade after consolidation (fig 6.30) and 50% 

of buildings lost the quality of having its own/individual 

roof after consolidation (fig 6.31). If these three criteria are 

overlapped, a total 82% of all consolidated buildings were 

affected in terms of at least one of the three criteria (fig. 

3.10). Thus we can conclude that building consolidation, in 

a high percentage of cases, affected the historic building 

typology within the canal district.

Considering the fact that 32% of the facades was affected 

(a change indicating a new building) and considering the 

high percentage of affected roofs (50%), we can conclude 

that consolidation have caused major structural changes to 

the buildings of the canal district. As previously indicated, 

the mapping of facade composition shows that the facades 

did not undergo major changes since the 1943 mapping, 

thus the effect of building consolidation on criteria 2 of 

typology (individual facade) is not a current trend. However, 

the evidence shows the effect of building consolidation on 

the other two typological criteria (individual entrance and 

individual roof) occurred throughout the second half of the 

20th century and the consolidation of buildings is an ongoing 

concern.
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typology affected  within building consolidation - entrance

typology affected within building consolidation - facade

typology affected within building consolidation - roof

typology affected within building consolidation - entrance

typology affected within building consolidation - facade

typology affected within building consolidation - roof

typology affected within building consolidation - all

CoNSoLIDATED bUILDINGS 1876-2011

typology affected

typology not affected

figure 3.9 | Explanatory image of the method behind the mapping of typology



64

figure 3.10 | 2011 map highlighting typology affected  - all

typology affected - all

buildings consolidated

building scale unchanged

consolidation line
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figure 3.11 | ‘original’ and affected roofs 
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3.6 |   CONCLUSION

The results found in phase b of the research contribute to a 

better understanding of the effect of building consolidation 

by describing the occurrence of it and uncovering the 

effects that consolidation has on other attributes found 

within the canal district’s architectural ensemble. The main 

results show the extent and nature of scale increase due to 

building consolidation. Moreover, they reveal the relationship 

between building consolidation other trends such as 1) the 

transformation of building facades, 2) the trend towards 

mono-functionality within buildings and 3) the de-crease 

in buildings that correspond to the canal district’s historic 

building typology.

building consolidation caused dramatic change to the scale 

of individual buildings and the uniformity of building sizes in 

the urban ensemble since at least 1876. These changes mark 

a decrease in the integrity of the original layout of building 

plots (parcellation), an important feature of Amsterdam’s 

urban layout.

The decrease of buildings that contain mixed functions 

indicate a decrease of integrity of the functional composition 

of buildings. The typical Dutch single dwelling or Amsterdam 

canal house as building typology is an important attribute of 

the oUV of the property, the results of the research show that 

the typological integrity of buildings are affected by building 

consolidation in multiple ways. The high occurrence of cases 

where the building typology was affected by changes to the 

roof structures of buildings also leads to further questions 

regarding the integrity of the property’s roofscape and the 

structural authenticity and integrity of individual buildings.
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table 3.1 | Past changes to the facade, overview of results from preceding research

CoNSoLIDATIoN

SkETCH METHoD RESULT

Comparison of the building plot layout 

(parcellation) maps from 1876 to 2011 

to reveal the occurence and location of 

cases where buildings were consolodated 

over time.

26% of the original individual buildings 

were consolidated into larger buildings 

over this time period. on average, the 

number of individual buildings in 1876 

which were consolidated is 3.23.

fACADE SCALE This mapping relates the buidling 

consolidations to changes in the scale of 

facades. This was done by comparing the  

change in amount of individual facades to 

the amount of building consolidations.

The amount of individual facades 

decreased with 9%, while 26% of 

the original individual buildings were 

consolidated. 

fUNCTIoN This mapping focussed on whether a 

single building contains a residential 

function, a commercial function or both 

(mixed). The results of this mapping were 

related to consolidated buildings.

54% of buildings that contained a mixed 

function in 1958 still contain a mixed 

function in 2011. Within buildings that 

were consolidated in the past, 36% still 

contained a mixed function.

TYPoLoGY This mapping tested the effect of building 

consolidation on three typological 

characteristics of the  typical “Dutch 

single dwelling”: Individual entrance,  

individual facade and individual roof.

Individual entrances 18% affected,  

individual facades 32% affected, 

individual roofs 50% affected. of the 

original buildings, 82% were affected in 

terms of one or more of the typological 

criteria.
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IV
CONCLUSION
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CoNCLUSIoNS

The Amsterdam canal district was only inscribed to the World 

Heritage list in 2010. Therefore the research does not present 

a state of conservation analysis in terms of the limited period 

since World Heritage inscription but rather relates the current 

condition of the property back to earlier periods in order to 

determine current levels of integrity for and to understand 

the past evolution of the property in terms of the atributes of 

outstanding universal value.

The past visual changes related to building facades indicates 

that the integrity of the property in terms of architecture 

and stylistic history have been affected over time by various  

changes and transformations. Traditional gabled facades still 

domintate the architectural ensemble but the occurence of 

some gable types diminished while the common occurence 

of partial changes to facades and the unclear link between 

the appearance and age of facades affect the authenticity of 

the property. The visual integrity of the property’s roofscape 

is also highly affected, which leads to questions regarding 

structural authenticity of buildings.

building consolidation as threat  affects the authenticity 

of the property by creating an unseen and disproportionate 

relationship between changes to facades and changes behind 

facades. The functional integrity of the property in general 

remained stable as a living urban environment with housing 

and commercial functions, but in terms of individual buildings 

there is a reduced occurence of mixed uses and a trend 

towards monofunctionality. 

further, typological characteristics were greatly affected 

by building consolidations which reduces the levels of 

the integrity of the property in terms of historic building 

typologies.

DISCUSSIoN

The trend in the 20th century - that consolidation cause 

dramatic changes to the buildings on the Herengracht which 

are often unnoticed from the streets - should be of concern. 

Attributes are being affected and this tension between 

façade appearance and underlying attributes could even 

increase in the future due to the fact that that the monument 

status of buildings within the property protects the façade 

from dramatic visual changes and the historic facades are 

valued by investors and property owners. further, economic 

and development pressure increasingly demand for dramatic 

changes to building structures behind the facades and 

developers seek larger floor areas that lead to a demand for 

building consolidation and interior reconstruction. building 

consolidation, if not executed with respect to the typology 

of the buildings, threaten the basic historic character of 

Amsterdam by leading towards modern, larger scale and 

mono-functional urban buildings. In addition, it may lead 

to façadism and musealization, both general threats of-ten 

mentioned in other cases of the heritage management of 

historic centers (Yang, 2003). 

However, this of course does not mean all larger-scale 

buildings should now be replaced with the original typology. 

To achieve the goal of protecting and enhancing oUV instead 

of threatening or damaging it, these pressures for change 
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within the property should be managed by limiting the impact 

of consolidated buildings and future consolidation on other 

attributes such as typology. further, research on the building 

construction and interior in relation to parceling and typology 

could help clarifying the impact of consolidation. This could 

also help Amsterdam authorities to create strategies for its 

mitigation.

As stated before, building consolidation, as a threat to the 

significance of the property, is currently under discussion 

within the Amsterdam municipality; however, so far its 

occurence hav not been illustrated with data. The fact that 

policy has to allow for the city to change and evolve means 

that Amsterdam municipality needs to discern areas of 

significance from areas where such changes will do no harm 

to the cultural significance. Thus, to manage oUV, in addition 

to policy, fur-ther research is highly recommended to help 

uncover the attributes within the property and as-sess the 

affecting changes through periodic monitoring. With such 

information, Amsterdam municipality can, together with the 

other stakeholders, make informed decisions which will place 

them closer to achieve the goal of a sustainable balance 

between World Heritage and development.

REfLECTIoN AND RECCoMMENDATIoNS

In Amsterdam there is an active discussion related to World 

Heritage issues involving various stakeholders. further, 

Amsterdam has a complicated and dynamic management 

system which in a constant state of change. Policy to 

protect the property are likely change and are often open 

to interpretation. Therefore, monitoring becomes important 

as a parrallel process to management in order to identify 

trends, threats and the effects of policy and development. 

The creation and future repetition of qualatative mapping 

methods can lead to an understanding of changes to the 

property which can inform the revision of policy and advise 

future development decisions .

Considering that this research is the results of the first year 

of a four year research partnership with the municipality, it 

is worthwhile to reflect on the results achieved and make 

recommendations to be considered in the research to follow 

hereafter.

The property covers an urban area which is relatively 

homogenous, but there are still important differences between 

parts of the property such as the variations in buidling 

typology and different percentages of listed monuments. 

Therefore, limiting the study area for this research to the 

Herengracht implies some limitations and the results should 

be understood in this context. A broader study area could be 

helpful in the analysis of some attributes.

further, the scale of the research limited the opportunity for 

specific case studies which could have been done to uncover 

more details about the way facades have transformed over 

time or how consolidation have influenced the structure and 

interiors of buildings. 

Although available information is limited, collecting data 

from additional times in history, especially for building 

consolidation, could lead to a better understanding of the 
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property’s evolution.

The research did not analyse changes to building interiors or 

to the building surfaces hidden from public view. Including 

data of buidling interiors, structure and back facades can 

uncover important changes and potential threats. Detailed 

studies could also be done to identify the authenticity of 

facades and the relationhsip between external appearance, 

stylistic categories and dates of construction.
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figure 6.1 | 2011 map base parts changed

base part changed

6.1 |   DATA - CHANGES
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figure 6.2 | 2011 map middle parts changed

middle part changed
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figure 6.3 | 2011 map top parts changed

top part changed
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figure 6.4 | 2011 map all parts changed

all parts changed
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figure 6.5 | 2011 map facades showing changes versus facades showing no changes

changed

not changed
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figure 6.6 | 2011 map facades reconstructed

one of the parts of the 

facade reconstructed
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figure 6.7 | 1770 map of gable classification I  
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6.2 |   DATA - STYLE
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figure 6.8 | 2011 map of gable classification I  
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figure 6.9 | 1770 map of gable classification II   
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figure 6.10 | 2011 map of gable classification II   
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gables changed to 
another cathegory

figure 6.11 | 2011 map of gables changed to another category
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figure 6.12 | 1770 map showing geographical trend
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figure 6.13 | 2011 map showing geographical trend
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block 2
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block 6

block 7

block 8

block 9

figure 6.14 | Overlapped image of 1770 and 2011 silhouette lines of block 1 to 9

silhouette 2011
silhouette 1770

6.3 |   DATA - SILHOUETTE
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figure 6.15 | Overlapped image of 1770 and 2011 silhouette lines of block 10 to 16
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figure 6.16 | Overlapped image of 1770 and 2011 silhouette lines of block 17 to 25
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figure 6.17 | Overlapped image of 1770 and 2011 silhouette lines of block 26 to 31
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block 28
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figure 6.18 | Examples of silhouette lines indicating the flattening of the silhouette
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silhouette 1770
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figure 6.19 | Examples of silhouette lines indicating a height increase on the corners
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silhouette 1770
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figure 6.20 | Examples of silhouette lines indicating a general height increase

silhouette 2011
silhouette 1770

block 23

block 31
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block 9
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figure 6.21 | 2011 map of roofscape

flat roof
mixed roof

pitched roof

6.4 |   DATA - ROOFSCAPE
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increased building scale

building scale unchanged

figure 6.22 | Graphical result of building consolidation mapping for block 1 to 9
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6.5 |   DATA - BUILDING CONSOLIDATION
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figure 6.23 | Graphical result of building consolidation mapping for block 10 to 16
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increased building scale

building scale unchanged

figure 6.24 | Graphical result of building consolidation mapping for block 17 to 25
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figure 6.25 | Graphical result of building consolidation mapping for block 26 to 31
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figure 6.26 | 2011 map of building consolidations
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building scale unchanged

consolidation line
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6.6 |   DATA - FUNCTIONS 

figure 6.27 | 1958 function map
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commercial function

mixed function
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figure 6.28 | 2011 function map
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commercial function
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figure 6.29 | 2011 map highlighting typology affected within consolidated buildings - entrances

typology affected - entrances

buildings consolidated

building scale unchanged

consolidation line

6.7 |   DATA - TYPOLOGY 
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figure 6.30 | 2011 map highlighting typology affected within consolidated buildings  - facades
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figure 6.31 | 2011 map highlighting typology affected within consolidated buildings- roofs
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buildings consolidated

building scale unchanged

consolidation line
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figure 6.32 | 2011 map highlighting typology affected within consolidated buildings - all
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figure 6.33 | Streetscapes block 1 (Amstel - Utrechtsestraat)

6.8 |   DATA - STREETSCAPES
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figure 6.34 | Streetscapes block 2 (Utrechtsestraat - Reguliersgracht)
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figure 6.35 | Streetscapes block 3 (Reguliersgracht - Vijzelstraat)
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figure 6.36 | Streetscapes block 4 (Vijzelstraat - Nieuwe Spiegelstraat)
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figure 6.37 | Streetscapes block 5 (Nieuwe Spiegelstraat - Leidsestraat )
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figure 6.38 | Streetscapes block 6 (Leidsestraat - Leidsegracht)
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figure 6.39 | Streetscapes block 7 (Leidsegracht - Huidenstraat)
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figure 6.40 | Streetscapes block 8 (Huidenstraat - Wolvenstraat)
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figure 6.41 | Streetscapes block 9 (Wolvenstraat - Hartenstraat)
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figure 6.42 | Streetscapes block 10 (Hartenstraat - Raadhuisstraat)
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figure 6.43 | Streetscapes block 11 (Raadhuisstraat - Leliegracht)
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figure 6.44 | Streetscapes block 12 - part 1 (Leliegracht - Herenstraat)
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figure 6.45 | Streetscapes block 12 - part 2 (Leliegracht - Herenstraat)
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figure 6.46 | Streetscapes block 13 - part 1 (Herenstraat - Brouwersgracht)
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figure 6.47 | Streetscapes block 13 - part 2 (Herenstraat - Brouwersgracht)
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figure 6.48 | Streetscapes block 14 (Brouwersgracht - Roomolensteeg)
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figure 6.49 | Streetscapes block 15 (Roomolensteeg - Korsjespoorsteeg)



129

2001

1990

1978

1943

1770

2011

figure 6.50 | Streetscapes block 16 (Korsjespoorsteeg - Blauwburgwal)
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figure 6.51 | Streetscapes block 17 (Blauwburgwal - Bergstraat)
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figure 6.52 | Streetscapes block 18 (Bergstraat - Oude Leliestraat)
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figure 6.53 | Streetscapes block 19 (Oude Leliestraat - Driekoningenstraat) and block 20 (Driekoningenstraat - Raadhuisstraat)
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figure 6.54 | Streetscapes block 21 (Raadhuisstraar - Gasthuismolensteeg)
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figure 6.55 | Streetscapes block 22 (Gasthuismolensteeg - Romeinarmsteeg)
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figure 6.56 | Streetscapes block 23 (Romeinarmsteeg - Oude Spiegelstraat)
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figure 6.57 | Streetscapes block 23 (Oude Spiegelstraat - Wijde Heisteeg)
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figure 6.58 | Streetscapes block 25 (Wijde Heisteeg - Beulingsloot) and block 26 (Beulingsloot - Beulingstraat)
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figure 6.59 | Streetscapes block 27 (Beulingstraat -  Koningsplein)
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figure 6.60 | Streetscapes block 28 - part 1 (Koningsplein - Vijzelstraat)
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figure 6.61 | Streetscapes block 28 - part 2 (Koningsplein - Vijzelstraat)
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figure 6.62 | Streetscapes block 29 (Vijzelstraat - Thorbeckeplein)
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figure 6.63 | Streetscapes block 30 (Thorbeckeplein - Utrechtsestraat)
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figure 6.64 | Streetscapes block 31 (Utrechtsestraat - Amstel)
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aBstract

the aim of this paper is to describe the occurrence and impact 

of building consolidation within the architectural ensemble 

of the amsterdam canal district and the effects of building 

consolidation on the outstanding universal Value (ouV) of the 

canal district as a World Heri-tage property. the consolidation 

of individual buildings into larger scale buildings is analysed 

over time and the results are related to the analysis of 

other architectural attributes of the property such as façade 

composition, function and typology. the research clarifies the 

occurrence and nature of building consolidation and the threat 

it poses to the scale of facades, the function of buildings and 

the historic building typology. the results of the research 

contribute to the current discussion of the management and 

monitoring of World Heritage within amsterdam’s dynamic 

urban context.

1 introduction

this paper presents part of the results achieved in a research 

project taking the World Heritage property the seventeenth-

century canal ring area of amsterdam inside the singelgracht 

(figure 1) as case study. the case study not only aims to assist 

local authorities on monitoring and managing the property in 

relation to urban development but the output on a local level 

also contributes to a larger research program short-titled: 

“outstanding universal Value, World Heri-tage cities and 

sustainability” led by the eindhoven university of technology, 

the netherlands; and unesco World Heritage centre in Paris, 

France. this is a collaborative and comparative research 

program that aims to make a significant contribution to both 

research and practice on World Heritage management and 

sustainable development (Pereira roders & van oers, 2010).

1.1 Background

the research presented takes World Heritage within the 

urban environment as broader theme and was conducted 

within a research studio of the technical university of 

eindhoven (tu/e) called “cultural Heritage and sustainability, 

World Heritage as case study”. the research of amsterdam 

as a World Heritage case study aims to contribute to the 

current management and research efforts of the amsterdam 

municipality and was conducted in collaboration with 

amsterdam’s local authorities, including the central Borough 

of amsterdam, the amsterdam Bu-reau of monuments and 

the amsterdam World Heritage Bureau.

the amsterdam canal district was inscribed to the unesco 

World Heritage list in 2010 as a “group of buildings” and an 

“inhabited historic town” (icomos, 2010). the nomination 

process leading up to this inscription and its successful 

conclusion add a new layer to an already active debate on 

the city’s cultural heritage and the implications of efforts to 

7.1 |   CONFERENCE PAPER     
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buffer zone

core zone

figure 1 | the amsterdam canal district as World Heritage site, definition of core and buffer zone
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manage and protect it. 

the amsterdam canal district is described as a unique 

‘urban ensemble’ (Kingdom of the netherlands, 2009). its 

significance is explained by icomos (2010) as follows: 

“designed at the end of the 16th century and completed in 

the 17th century. it was a project for a new ‘port-city,’ to be 

built around the old town between the old defence canal 

and the new singelgracht canal. the network of canals in 

concentric arcs forms the main infrastructure, along with 

radial canals and streets.” in addition, the regular building 

plots and the successive construction campaigns “permitted 

the development of a vast, homogeneous urban ensemble.” 

the canal district includes “a large architectural variety, with 

gabled houses and numerous monuments” and its model town 

planning is considered “the first truly ‘ideal city’ in europe.”.

Being listed as World Heritage means that a property 

is considered to be of “outstanding universal Value” 

(ouV), with its cultural and/or natural significance being 

“exceptional as to transcend national boundaries and to be 

of common importance for present and future generations of 

all humanity” (unesco, 2008). the property is nominated on 

the basis of three out of the six cultural criteria as defined 

in the operational guidelines for the implementation of the 

World Heritage convention (unesco, 2008), namely: criteria 

(i), (ii), and (iv).

criterion (i) is to “represent a masterpiece of human creative 

genius.” which the canal district justifies by being a “new, 

large-scale ‘port city’ built around the medieval core of 

amsterdam” and “a masterpiece at once of hydraulic 

engineering, of town planning, and of a programme of 

architectural construction” (icomos, 2010).

criterion (ii) means to “exhibit an important interchange of 

human values, over a span of time or within a cultural area 

of the world, on developments in architecture or technology, 

monumental arts, town planning or landscape design.” the 

criterion is confirmed by icomos (2010) because the property 

is considered to be a testimony to a considerable exchange of 

ideas over a period of almost two centuries, with respect not 

only to civil engineering, town planning, and architecture but 

also in a series of technical, maritime, and cultural fields.

criterion (iv) is justified when the property is “an outstanding 

example of a type of building, architectural or technological 

ensemble or landscape which illustrates (a) significant 

stage(s) in human history.” the canal district is considered 

an “outstanding type of built urban ensemble that required 

and illustrated a diverse range of expertise in hydraulics, civil 

engineering, town planning, and building and architectural 

techniques” (icomos, 2010).

1.2 Problem field

often, as in the case of the amsterdam canal district, World 

Heritage properties are part of a larger dynamic urban 

environment. With ongoing urbanization globally and a 

growing list of properties inscribed on the World Heritage 

list, cities containing World Heritage have become an 

increasingly relevant phenomenon (Pereira roders, 2010).  

these World Heritage cities often face difficulties in 
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figure 2 | map indicating building consolidations on the Herengracht, amsterdam
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reconciling conservation and development (unesco, 2011) 

and they need to manage development without adversely 

affecting the “outstanding universal Value” (ouV) of their 

cultural heritage, because “the permanent protection of this 

heritage is of the highest importance to the international 

community as a whole” (unesco, 2008). the challenge 

now set for amsterdam is protecting the ouV of the canal 

district while it remains a living part of a continuously 

evolving urban context. so, just as any other unesco World 

Heritage property the evolution of the property should find an 

appropriate balance between development and the protection 

of cultural significance. the monitoring of this balance is done 

both by the World Heritage committee and, more regularly, 

by the national and local stakeholders who should manage 

the property to prevent that such evolution would cause 

irreversible damage to the attributes conveying the ouV 

of the property. as the canal district was only inscribed on 

the World Heritage list in november 2010, too short a time 

passed to evidence factors affecting the property only since 

its inscription. it is however possible to try to uncover past 

and current trends that possibly affect the property. 

identifying the ouV and the factors affecting the ouV of 

a World Heritage property is a difficult task, however, it is 

the basis of a discussion on how to protect the unique value 

of the property for future generations. as with other World 

Heritage properties, the ouV in amsterdam canal district is 

defined in terms of attributes, which are tangible or intangible 

elements conveying the characteristic values of the property. 

the research focused both on understanding how changes 

over time provide insight into the success and failures of 

conservation efforts and defining trends that have an impact 

on the ouV of the property. 

1.3 Specific problem field: Building consolidation

one of the factors assumed to currently affect the property 

is the unseen consolidation of canal houses behind the 

facade into larger scale building units. the occurrence of 

building consolidation can be explained by the following 

example: a series of buildings is at one point in time drawn 

on geographical records as separate buildings, separately 

outlined and indicated with separate street numbers. at a 

later moment in history these separate buildings are consoli-

dated and subsequently drawn on geographical records as a 

single building, with a single outline and often indicated by 

a single street number (figure 5). the exact nature of these 

building consolidations can vary: separate buildings could 

have been demolished and replaced with a single larger scale 

structure or in a series of buildings could be connected to 

each other by creating internal openings between the shared 

side or back walls of the buildings. the latter type of con-

solidation (by internal connection) covers about two thirds 

of consolidations found and was still found occurring in the 

recent past, thus currently raising a threat to the ouV of the 

property

the consolidation of buildings (figure 2) is a current topic of 

concern for local authorities involved and was mentioned 

often during interviews. the consolidations could affect 

important attributes of the property such as the exemplary 

town planning consisting of a regular building plot layout 

and the historic building typology of “single neck gabled 
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areastreet Building

figure 3 | three scales of analysis used within the research
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house.” the phenomenon of building consolidation implies a 

general change to the scale of buildings in the property which 

directly affects the original layout of the urban structure, 

an important attribute of the property. this parcellation, 

making up the original layout of the urban structure divided 

into regular sized building plots, is important because it 

creates uniformity within the urban ensemble and was the 

foundation for the development of specific building types and 

architectural styles; as explained by icomos (2010): “the 

network of canals creates and defines the struc-ture of an 

urban landscape into regular plots, the basis for a vast new 

city forming a homogeneous ensemble”. as such, building 

consolidation is an imminent threat which needs to be 

researched further to understand how the local authorities 

can improve the management of development in their 

property in relation to those changes. the research identifies 

the nature of building consolidation and maps its occurrence 

over a period of time. the effects of building consolidation 

on other aspects of the architectural ensemble are uncovered 

by a comparative analysis, in order to find if other attributes 

(such as facade, function and typology) are possibly affected 

by the consolidation of buildings.

2 metHodology

2.1 Theoretical starting point

the research takes the World Heritage status of the 

amsterdam canal district and its statement of outstanding 

universal Value (ouV) as point of departure. desk research 

uncovered the nature of the ouV of the property and was 

followed by fieldwork and mapping to analyse a set of 

attributes within the property that represent this ouV. 

Within the desk research phase, a content analysis of the 

official unesco nomination documents for the amsterdam 

canal district revealed the set of attributes that convey the 

out-standing universal value of the property. the results of 

this content analysis were confirmed by interviews with 

stakeholders and filtered to provide a selection of attributes 

that represent the architectural characteristics of the canal 

district to further elaborate on in the fieldwork/mapping 

phase of the research. 

2.2 Content Analysis

documents used for the content analysis are the official 

unesco decision File (dF), the advisory Body evaluation 

(aBe) as prepared by icomos and parts of the nomination 

File (nF) as prepared by national government. the attributes 

stated within these documents to represent the ouV of 

the property were identified, grouped and classified. these 

attributes are described by icomos (2010): “the main 

architectural characteristics are linked to a type of private 

house that was also focused on port trade… the facades 

are aligned and of similar dimensions… and along with the 

canals and the tree-lined embankments they form a very 

characteristic architectural ensemble and a reference urban 

landscape.” the attributes from the content analysis to be 

analysed further in the fieldwork/mapping phase are the 

ones that define this collective architectural characteristics 

of the property and include the following attributes: Facades, 

streetscape composition, stylistic categories, silhouette, 

building scale, function, typology and roofscape.
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figure 4 | Visual data used for streetscape and facade analysis over multiple time periods



154

2.3 Fieldwork and mapping

 the Herengracht, which comprises about one-third of the 

property and is one of the three main canals covering the 

full length of the property, was selected as study area.  the 

occurrence of building consolidation and the attributes (facade 

composition, function and typology) used to understand 

the effects of building consolidation are further detailed, 

interpreted and revealed within this defined context (figure 

2). the identified attributes are revealed within this part of 

the property (the Herengracht) by fieldwork. this included 

mapping the visual changes to the property since 1770 and 

as far as data was available and mapping the changes behind 

the facade, both formally and programmatically. this mapping 

of changes to buildings over time confirmed the occurrence 

of building consolidation, expected to be a main factor 

affecting the property by the local authorities. the mapping 

of building consolidation was then related to the mapping of 

other architectural attributes in order to study the impact of 

building consolidations on these attributes. this comparison 

is structured into three parts: comparison with 1) Facade 

composition, 2) Function and 3) typology. 

Building consolidation is analysed by comparing geographical 

maps at multiple times. this reveals the occurrence of building 

consolidation, as well as, the general changes to the general 

building scale and parcellation of the property over time

the attributes and the changes to these attributes are also 

mapped over time by using both fieldwork and archival 

research. Facades are analysed by comparing architectural 

drawings and photographical evidence over time (figure 4). 

Function is analysed by comparing archival data from multiple 

times and typology is analysed through a field survey of the 

current facades and an analysis of current aerial photos.

in addition, the analysis was conducted on three different 

scales (figure 3): a) the individual architectural unit: 

specifying the qualities assigned per building; b) Building 

block:  a  graphical representation per street segment and  

c) the Herengracht as study area showing the overview data 

and positioning the data on within the complete study area. 

the analysis mediates between the three scales in order to 

connect individual qualities of attributes to their collective 

value and broader scale data.

as the study area only covers a part of the amsterdam 

canal district, the Herengracht, further research is needed to 

present overall conclusions on the property. However, there 

is uniformity across the urban areas of the property thus 

isolating the study area is not expected to compro-mise the 

research or the reliability of the results.

3 results

the results presented evidence the increasing occurrence 

of building consolidation (3.1) and the effect of building 

consolidation on three selected attributes within the property: 

Facade composition (3.2; 3.3), function (3.4; 3.5) and typology 

(3.6).

3.1 Building consolidation

the analysis of building consolidation compares data (figure 

5) from the 1876 municipal atlas (loman, 1876) with similar 

and current data from the municipality of amsterdam (2011). 



155

consolidated buildings

re-divided buildings

block 1

block 2

2011

1974

1953

1950

1943

1909-1937

1909-1932

1853-1896

2011

1976

1961

1943

1909-1932

1892-1903

Building merge BeHind tHe Facadecurrent Facades

Building diVision lines

figure 6 | case study indicating a building consolidation that incrementally expand over time

figure 5 | method of mapping building consolidation occurring between 1876 and 2011
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the results of this comparison indicate a high percentage of 

building consolidation between the two time periods and an 

average increase in building scale. the amount of individual 

buildings in the study area decreased from 610 buildings in 

1876 to 452 buildings covering the same area in 2011. this 

means that 26% of the original individual buildings were 

consolidated into larger buildings over this time period. the 

number of individual buildings consolidated into one single 

building varies between two and nine with an average of 

3.23 individual buildings from 1876 per consolidated group 

in 2011. the occurrence of consolidated buildings is equally 

spread over the study area (figure 2).

in depth studies (figure 6) were done on all the consolidated 

buildings within the Herengracht by including geographical 

data from six additional dates between 1876 and 2011. it 

was found in all of these studies that the consolidation of 

buildings grew incrementally over time with various individual 

buildings added to a neighbouring consolidated group over 

time. the consolidations grow steadily over time and at this 

point there are no explicit indications that consolidation was 

stimulated or discouraged at a certain period of time.

the data does indicate a trend that could be defined as an 

‘incremental consolidation process’ within the property. 

if continued, this trend will affect the ouV of the property 

further by its influence on parcelling. Further, building 

consolidation is confirmed as a potential cause for changes 

to the other attributes such as facade composition, function 

(mixed use), and typology (dutch single dwelling). therefore, 

as explained in the following text, the changes to these at-

tributes are analysed in the research and related to building 

consolidations. 

3.2 Façade composition

the building facades of the canal district are of great 

importance to the visual character of the property, their 

typical scale and dimension create a uniform visual character 

within the property while the variety of styles reflect the rich 

history of the canal district.

the analysis of facades compared architectural data between 

1770 and 2011 and compared the number of individual facades 

found in both times, thus determining the average change in 

the scale of the facades in the study area. the amount of 

individual facades decreased from 582 in 1770 to 529 in 

2011, a general decrease of 9%. this decrease in amount of 

individual facades occur where a single, larger scale facade 

replace multiple smaller individual facades.

in depth studies were done that included data from additional 

dates between 1770 and 2011, it was found that data from 

1943 onwards show no changes to the scale of the facades 

(figure 4) which means that the changes previously noted 

between 1770 and 2011 all occurred before 1943, since then 

the general scale of facades remained unchanged.

3.3 Façade composition and building consolidation

a comparison between building scale and facade scale 

reveals that all occurrences of scale increase of building 

facades correspond to building consolidation behind the 

facades. However, the opposite does not apply; not all 
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figure 7 | mapping of functions
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building consolidation behind the facades causes a scale in-

crease on the facade itself. to clarify: When the 9% decrease 

in the amount of individual facades between 1770 to 2011 is 

compared to the 26% decrease in the amount of individual 

build-ings behind the facade over an even shorter amount of 

time (1876 to 2011), a clear discrepancy between the change 

of scale to the facade and the change of scale to buildings 

behind the facade becomes visible. this becomes even 

clearer when results from only 1943 until 2011 are compared. 

as previously stated, the amount of individual facades 

has remained unchanged since at least 1943, yet building 

consolidation behind the facade continued. thus, since 

the second half of the 20th century building consolidations 

behind the facades did not cause major changes to the scale 

of facades.

3.4 Function

the balance of residential and commercial functions in 

the canal district has always been important and relates 

back to the development of the gabled house as “a type 

of building used both as a dwelling and for the family’s 

commercial operations” (icomos, 2010). the mapping of 

building function provides a basic overview of changes to 

the multi-functionality of buildings between 1958 and 2011. 

this analysis (figure 7) indicates whether a single building 

contains a residential function, a commercial function or both. 

When comparing data between 1958 and 2011 it was found 

that the percentage of mixed function buildings within the 

total amount of buildings was 56% in the 1958 and in 2011 

the mixed function buildings make up only 22% of the total 

amount of buildings. this data illustrates that the amount 

of multifunctional buildings decreased and that there is a 

general trend towards mono-functionality within individual 

buildings.

3.5 Function and building consolidation

the results of mapping functions revealed a decrease in 

the amount of buildings that contain mixed functions (both 

residential and commercial). this trend can be related to 

the changes of building scale to investigate the relationship 

between building consolidation and monofunctionality within 

buildings. the functional change between 1958 and 2011 

indicate that amongst all buildings within the study area, 

54% of buildings that contained a mixed function in 1958 

still contain a mixed function in 2011. When the same data 

is counted only within buildings that were consolidated in 

the past it is found that 36% of the consolidated buildings 

that contained a mixed function still contain a mixed function 

in 2011. thus the decrease of mixed functions within 

consolidated buildings is more significant than in buildings 

that have not been consolidated.

Further, these changes from mixed function to single 

functions within consolidated buildings can be analysed to 

indicate how many of the consolidated buildings that became 

monofunctional changed to only residential functions and 

how many changed to only commercial functions. it was 

found that 46% of the changes lead to residential functions 

and 54% of changes lead to commercial functions. thus, 

building consolidation relates almost equally to residential 

and commercial functions.
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figure 8 | eplanatory image of the method behind the mapping of typology
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3.6 Typology and building consolidation

the “dutch single dwelling” is a specific building typology 

that was developed and established in the amsterdam canal 

district (icomos, 2010). this typical dutch single dwelling 

is defined by Killiam (2006) as a building that has its own 

facade, its own roof and its own entrance. Following this 

definition, the effect of building consolidation on typology 

could be analysed by comparing building scale with facade 

composition (3.2) and the mapping of two additional themes: 

roof structure and use of entrances. the combination of these 

three themes provides the basic set of criteria for the dutch 

single dwelling as building typology. the roof structure and 

use of entrances have only been mapped for the buildings 

which have been consolidated.  

When mapping (figure 8) the effect of building consolidation 

on these typological criteria, the occurrence of consolidated 

buildings is isolated and related to an analysis of the three 

typological criteria within the consolidated building: 1) the 

amount individual facades retained within the consolidated 

building, 2) the amount of individual entrances retained 

within the consoli-dated building, and 3) the amount of 

individual roof structures retained within the consolidated 

building. 

thus For example the state of a consolidated building group is 

tested against the typological criteria (1: entrance, 2: facade, 

3: roof), to see whether the consolidated group retained 

(after consolidation) the individual qualities of the original 

buildings, namely having its own/individual entrance, its 

own/individual facade and its own/individual roof. Building 

consolidation could affect none, one, two or all three of the 

typological criteria.

of the individual buildings in 1876 that were subsequently 

involved in a building consolidation, analysis of the 3 criteria 

in 2011 reveal the following: 18% of buildings lost the quality 

of having its own/individual entrance after consolidation, 

32% of buildings lost the quality of having its own/individual 

facade after consolidation and 50% of buildings lost the quality 

of having its own/individual roof after consolidation. if these 

three criteria are overlapped, a total 82% of all consolidated 

buildings were affected in terms of at least one of the three 

criteria. thus we can conclude that building consolidation, 

in a high percentage of cases, affected the historic building 

typology within the canal district. considering the fact that 

32% of the facades was affected (a change indicating a new 

building) and considering the high percentage of affected 

roofs (50%), we can conclude that consolidation have 

caused major structural changes to the buildings of the canal 

district. as previously indicated (3.2), the mapping of facade 

composition shows that the facades did not undergo major 

changes since the 1943 mapping, thus the effect of building 

consolidation on criteria 2 of typology (individual facade) is 

not a current trend. However, the evidence shows the effect 

of building consolidation on the other two typological criteria 

(individual entrance and individual roof) occurred throughout 

the second half of the 20th century and the consolidation of 

buildings is an ongoing concern.

4 conclusion & discussion

4.1 Summary



161

the results presented in this paper contribute to a better 

understanding of the effect of building consolidation by 

describing the occurrence of it and uncovering the effects 

that consolidation has on other attributes found within the 

canal district’s architectural ensemble. the main results 

show the extent and nature of scale increase due to building 

consolidation. moreover, they reveal the relationship 

between building consolidation other trends such as 1) the 

transformation of building facades, 2) the trend towards 

mono-functionality within buildings and 3) the de-crease 

in buildings that correspond to the canal district’s historic 

building typology.

4.2 Effects on OUV

the amsterdam canal district was only inscribed on the 

World Heritage list in 2010. therefore the research does not 

attempt a comparison between the inscription date of 2010 

and the current state of conservation but rather between the 

current state of conservation and earlier dates as discussed 

for each part of the research.

to relate the results of the research back to earlier periods was 

necessary to explain the effects that building consolidation 

had and has on the attributes that represent the ouV of the 

property.

Building consolidation caused dramatic change to the scale 

of individual buildings and the uniformity of building sizes in 

the urban ensemble since at least 1876. these changes mark 

a decrease in the integrity of the original layout of building 

plots (parcellation), an important feature of amsterdam’s 

urban layout.

a decrease of buildings that contain mixed functions indicate 

a decrease of integrity of the functional composition of 

buildings. the typical dutch single dwelling or amsterdam 

canal house as building typology is an important attribute of 

the ouV of the property, the results of the research show that 

the typological integrity of buildings are affected by building 

consolidation in multiple ways. the high occurrence of cases 

where the building typology was affected by changes to the 

roof structures of buildings also leads to further questions 

regarding the integrity of the property’s roofscape and the 

structural authenticity and integrity of individual build-ings.

4.3 Discussion

the trend in the 20th century - that consolidation cause 

dramatic changes to the buildings on the Herengracht which 

are often unnoticed from the streets - should be of concern. 

attributes are being affected and this tension between 

façade appearance and underlying attributes could even 

increase in the future due to the fact that that the monument 

status of buildings within the property protects the façade 

from dramatic visual changes and the historic facades are 

valued by investors and property owners. Further, economic 

and development pressure increasingly demand for dramatic 

changes to building structures behind the facades and 

developers seek larger floor areas that lead to a demand for 

building consolidation and interior reconstruction. Building 

consolidation, if not executed with respect to the typology 

of the buildings, threaten the basic historic character of 

amsterdam by leading towards modern, larger scale and 
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monofunctional urban buildings. in addition, it may lead to 

façadism and musealization, both general threats often 

mentioned in other cases of the heritage management of 

historic centers (yang, 2003). 

However, this of course does not mean all larger-scale 

buildings should now be replaced with the original typology. 

to achieve the goal of protecting and enhancing ouV instead 

of threatening or damaging it, these pressures for change 

within the property should be managed by limiting the impact 

of consolidated buildings and future consolidation on other 

attributes such as typology. this could be done by locating 

larger functions within already consolidated buildings. 

Further, research on the building construction and interior in 

relation to parceling and typology could help clarifying the 

impact of consolidation. this could also help amsterdam 

authorities to create strategies for its mitigation.

as stated before, building consolidation, as a threat to the 

significance of the property, is currently under discussion 

within the amsterdam municipality; however, so far, it hadn’t 

been proven with facts. the fact that policy has to allow 

for the city to change and evolve means that amsterdam 

municipality needs to discern areas of significance from 

areas where such changes will do no harm to the cultural 

significance.. thus, to manage ouV, in addition to policy, 

further research is highly recommended to help uncover 

the attributes within the property and assess the affecting 

changes through periodic monitoring. With such information, 

amsterdam municipality can, together with the other 

stakeholders, make informed decisions which will place them 

closer to achieve the goal of a sustainable balance between 

World Heritage and development.
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