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Abstract

The slogan of the Groene Grachten (2018) for the flagship project at Oudezijds Voorburgwal 136 
is ‘If it can happen here, it can happen anywhere!’ The renovation of the building in 2021 serves 
as a model for other canal houses to demonstrate that even these monumental buildings can be 
made sustainable. The aim of this paper is to investigate in what extent the integration of sustain-
ability does align with the authenticity of heritage in the renovation of Amsterdam’s canal houses. 
This will  contribute to gaining insight into how sustainable renovation of monumental buildings 
can be approached. A comprehensive literature review was conducted to explore fundamental 
aspects of authenticity. Subsequently, historical research was undertaken focusing on the city of 
Amsterdam. Oudezijds Voorburgwal 136 was identified as a case study to investigate authentic 
values and sustainable innovations within a canal house setting. The research underscores the 
challenges and compromises involved in preserving authentic appearances while implementing 
sustainable measures, especially focusing on the facade where authenticity is most pronounced. 
Overall, the study highlights the complex interplay between authenticity and sustainability across 
building layers, emphasizing the need for strategic compromises and innovative solutions to ef-
fectively achieve preservation goals.
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According to Van Cappelleveen (2022), sub-
stantial renovations were required to enable 
this sustainability endeavor. The property, 
with its rich history, stands as an iconic and 
authentic canal house in Amsterdam. To gain 
a thorough understanding of the background 
and history of the building, a historical inves-
tigation is conducted in this paper. Subse-
quently, the authentic values of the building 
can be determined. To do this, it is essential 
to first examine how authentic characteristics 
of a building can be identified. This will ulti-
mately allow answer to the main question of 
this paper:

”To what extent does the integration 
of sustainability align with the au-
thenticity of heritage in the renova-
tion of Amsterdam’s canal houses?”  

To answer this research question, a literature 
review was conducted, historical research on 
the building at Oudezijds Voorburgwal 136 
was performed, and this building was used 
as a case study to research the sustainable 
innovations in a canal house. The following 
chapter presents the findings of the literature 
review, focusing on the first sub-question:
What characteristic does authenticity possess, 
and how can we identify and evaluate them in 
heritage?  This chapter addresses the concept 
of authenticity, its contribution to architec-
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The slogan of the Groene Grachten (2018) for the flagship project at Oudezijds Voor-
burgwal 136 is ‘If it can happen here, it can happen anywhere!’ The renovation of the 
building in 2021 serves as a model for other canal houses to demonstrate that even 
these monumental buildings can be made sustainable.  Most of the canal houses were 
constructed in the 17th and 18th century and hold significance for the iconic image of 
Amsterdam. Progress in sustainable renovation of canal houses has long been limited 
due to the complexity of preserving their cultural and monumental character and the 
limited scope for significant alterations in this characteristic area. 

Ten years ago, Wubbo Ockels introduced the 
‘De Groene Grachten’ initiative to make the ca-
nal houses in Amsterdam more sustainable. 
In addition to being a physicist, astronaut and 
pilot, Wubbo Ockels was an avid advocate of 
sustainability. He aimed at reconsidering and 
approaching the sustainable renovation of 
the canal houses from a fresh perspective. In 
2018, ‘De Green Deal’ (De Groene Grachten, 
2018) was established between the Dutch 
government and De Groene Grachten to pro-
mote sustainability in the Amsterdam canal 
region. The balance between preserving cul-
tural authenticity and applying sustainability 
in the canal houses of Amsterdam is one of 
the main topics in ‘De Green deal’. 

In 2018, De Groen Grachten initiative com-
menced its sustainability efforts in this re-
gion, with the property located at Oudezijds 
Voorburgwal 136 (Figure 1) being one of its 
inaugural projects and serving as a model 
endeavor. Architectural firm Van Stigt, client 
NV Zeedijk, and De Groene Grachten collabo-
rated to facilitate this sustainability initiative. 
Understanding the sustainable renovations 
of Oudezijds Voorburgwal 136, while con-
sidering the authentic values of the building, 
contributes to gaining insight into how sus-
tainable renovation of monumental buildings 
can be approached.
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ture and cultural heritage, the core attributes 
and indicators of authenticity, and the frame-
work within which these can be analyzed. Far-
relly et al. (2019) contend that the concept of 
authenticity contains three core and overlap-
ping attributes: physical form (Form), links to 
what is culturally and historically significant 
(Links), and vitality to actively convey meaning 
(Vitality). Using this three-part conceptualiza-
tion, the authenticity of heritage production 
can be approached in terms of the object’s 
indexic cues and iconic cues. Peirce (1998) 
noted that the “index” refers to cues that, like 
handprints, are considered to have a factual 
and spatio-temporal link to an experience or 
fact. Iconic clues indicate how a cultural her-
itage object bears a strong physical resem-
blance to its original form. 

In Chapter 2, the sub-question is addressed: 
What is the historical background and context 
of the Oudezijds Voorburgwal 136? This chap-
ter provides a historical investigation into the 
building at Oudezijds Voorburgwal 136. 

In Chapter 3, the focus is on the sub-ques-
tion: What authentic characteristics does the 
Oudezijds Voorburgwal 136 possess and what 
adjustments have been made to the building 
to improve its sustainability? In this chapter, 
the building is analyzed through a case study 
focusing on its authentic values and the sus-
tainable modifications made through the 
collaboration of ‘De Groene Grachten’ and 
architectural firm ‘Buro Van Stigt’ in 2021. 
Van Capelleveen (2022) conducted a study 
on the sustainable renovation of the Oudezi-
jds Voorburg 136 case study, which can be 
utilized to assess the extent to which these 
sustainability measures align with preserving 
the authentic values of the building.

Figure 1: Oudezijds Voorburgwal 136 (Buro 
van Stigt, 2024)



period in shaping its authenticity. Conversely, 
Jokilehto (2007) argued that a conservation 
approach that prioritizes documentary evi-
dence of initial construction while disregard-
ing the effects of time and subsequent alter-
ations risks compromising authenticity. Thus, 
it can be inferred that all historical interven-
tions on a heritage building contribute to its 
authenticity (Mehr & Wilkinson, 2020).

Recently, UNESCO World Heritage (2017) de-
fined eight features which contribute to the 
authenticity of a heritage place, including (1) 
form and design, (2) use and function, (3) lo-
cation and setting, (4) These characteristics 
indicate that authenticity encompasses both 
tangible and intangible values inherent in a 
heritage building. Consequently, authenticity 
does not singularly manifest as a static val-
ue within a heritage building; rather, various 
features and values of the structure must 
possess authenticity to collectively convey 
its authenticity. Several scholars have noted 
that, predicated upon these attributes, au-
thenticity can manifest in diverse forms, each 
of which necessitates distinct approaches 
by specialists (Del Rio Carrasco, 2008; Dezzi 
Bardeschi, 2008; Macchi, 2008; Sekler, 2008). 
Jokilehto (2007) posited that the UNESCO cat-
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To grasp what makes a canal house authentic, it is necessary to first investigate the 
actual meaning, content, and recognition of authenticity. According to Van Leeuwen 
(2001) authenticity is an evaluative concept. Something can be called ‘authentic’ be-
cause it is thought to be true to the essence of something, to a revealed truth, a deeply 
felt sentiment, or the way these are worded or otherwise expressed. One such essence 
is the ‘self’, construed as a constant and unified ‘character’, which at best slowly ‘evolves’ 
or ‘matures’. Another is an internalized conscience or life goal which, again, is never 
altered or compromised. Yet another is the style of the artist or the voice of the singer. 
Most artists and singers can credibly perform in many different styles, but if they seek 
distinction and are to be regarded as having their own authentic style or voice, they 
must adopt just one style and abandon the others. This chapter clarifies how these un-
derstandings of authenticity can be observed in heritage. By better understanding and 
recognizing of authenticity, the authentic values of the canal houses in Amsterdam can 
be more efficiently examined.

1.1 Authenticity in Heritage
Authenticity is a multifaceted concept often 
characterized by qualities such as originality, 
sincerity, genuineness, and authority ( Jok-
ilehto, 2007; Sekler, 2008). In 2008, English 
Heritage articulated authenticity as encom-
passing those attributes that reflect and em-
body the cultural heritage values inherent to 
a specific location (Nezhad et al., 2015). How-
ever, despite efforts to define authenticity, its 
interpretation remains susceptible to varia-
tion due to the diverse ideas and concepts 
associated with it (Del Rio Carrasco, 2008; 
Jokilehto, 2008; Labadi, 2010), spanning con-
siderations of design, form, materials, con-
text, techniques, tangible and intangible val-
ues, as well as craftsmanship. Karsten (2017) 
identifies form, substance, and temporal 
aspects as pivotal in preserving authentic-
ity. Consequently, maintaining authenticity 
poses challenges, particularly when under-
taking adaptive reuse projects on heritage 
buildings. Bridgwood and Lennie (2013) con-
tended that defining authenticity is complex, 
as a component may lack originality yet still 
possess authenticity owing to its period-ap-
propriate introduction during construction. 
This assertion underscores the significance 
of a heritage building’s original construction 
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cues on cultural heritage objects include the 
hundreds of markings at the Gettysburg site 
(Figure 2.4), such as specific features of the 
landscape or artifacts (like topography and 
cannonballs) indicating crucial aspects of 
the battle (Chronis, 2005). The 1,300 monu-
ments, memorials, and plaques narrate the 
three-day battle, while the hundreds of can-
nons surrounding the battlefield serve as re-
minders of the power of war.

Iconic cues indicate how a cultural heritage 
object bears a strong physical resemblance 
to its original form. Peirce (1998) explains 
that to make an assessment based on the 
iconic cues of objects, the observer must 
have some prior knowledge of the object 
that helps in creating a composite image that 
serves as a reference point. However, it is 
also emphasized in the literature that iconic 
cues can refer to original objects. For exam-
ple, considering the distinctive form of the 
Eiffel Tower (Figure 2.5), Buckingham Palace 
(Figure 2.6), the Mona Lisa (Figure 2.7), or the 
Great Wall of China (Figure 2.8), it is clear that 
an original object can be considered for its 
iconic authenticity due to the uniqueness of 
its physical form, as that form is indelibly em-
bedded in global culture (Weidenfeld, 2010), 
or due to its recognition as a category spec-
imen (Cornfield & Edwards, 2000), for exam-
ple, the Galle Face Hotel in Sri Lanka (Figure 
2.9) is considered a typical example of a heri-
tage hotel from the Raj era. It is also the case 
that iconic cues are numerous within a single 
object, and while primarily associated with 
the visual, they can also take on other senso-
ry forms, such as auditory or tactile. 

Farrelly et al. (2019) concludes out of Peirce 
research that authenticity contains three core 
and overlapping attributes: links to what is cul-
turally and historically significant (Links), vital-
ity to actively transmit meaning (Vitality), and 
physical form (Form). Grayson and Martinec 
(2004) demonstrate the centrality of indexi-
cal and iconic signals in tourists’ interpreta-
tion of heritage object authenticity. Similarly, 
Ram, Björk, and Weidenfeld (2016) show that 
tourists’ perceptions of authenticity are mod-

alog of authentic features encompasses his-
torical, aesthetic, social, and physical facets of 
a heritage site. Hence, the authenticity of a 
heritage site can be assessed based on mul-
tiple factors, with each factor representing a 
unique dimension of authenticity.

1.2 Core attributes and cues
To understand authenticity, it is important to 
explain how a monument relates to its image. 
Peirce (1998) identifies iconic and indexical 
signals as two modes of signification to ex-
plain how authenticity arises from the expe-
rience of an object. Peirce noted that the “in-
dex” refers to cues that, like handprints, are 
thought to have a factual and spatial-tempo-
ral connection with something else, and in 
this respect, these cues and what they rep-
resent are associated with a phenomenolog-
ical experience of fact. The indexical cues of 
a cultural heritage object contain multiple 
connections to what is culturally and histor-
ically significant. For instance, the Sagrada 
Familia (Figure 2.1) possesses various factu-
al, spatial-temporal connections, particularly 
(but not exclusively) with Antoni Gaudi, his 
inventive architecture, Spanish architecture, 
Spanish culture, Barcelona, and Catalan iden-
tity. There are numerous examples in the lit-
erature of cultural heritage objects with fac-
tual spatial-temporal connections to a wide 
range of historically and culturally significant 
properties such as values, ideologies, places, 
structures, identities, practices, folk heroes, 
landmarks, and historical events (Bruner, 
1994a, 1994b; Chronis, 2005; Sahlins, 1999; 
Watson & Waterton, 2010). The strength of 
indexical cues is also evident from the weight 
of meaning attributed to them. For example, 
the original painting ‘De Nachtwacht’ by Rem-
brandt (Figure 2.2) carries vitality because it 
was painted by the master’s hand and be-
cause it carries an aura that extends far be-
yond his life (Benjamin, 1973). To explain how 
indexical cues denote authenticity, Grayson 
and Martinec (2004) refer to the handprints 
on Hollywood Boulevard (Figure 2.3). These 
handprints are indexically authentic because 
they have a factual, spatial-temporal con-
nection with the actor. Examples of indexical 
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ulated by iconic and indexical signals, while 
Hede and Thyne (2010) demonstrate the use 
of iconic and indexical signals in determining 
authenticity. The critical point of the assumed 
approach to cultural heritage objects and au-
thenticity is that these cues and their deeper 
meanings, indicated in the physical form and 
contexts of the objects, form the basis for un-
derstanding, unraveling, and reconstructing 
heritage authenticity (Farrely et al., 2019). It 
is also important to note that iconic and in-
dexical signals do not exclude each other. 
Cultural heritage objects can be seen as both 
iconically and indexically authentic.

1: Indexically authentic handprints on Hollywood Boulevard that have a spatial-temporal link to the actor[HS1] .
2: Hundreds of indexical markings on the Gettysburg site linking to crucial aspects of the battle.
3: The Sagrada Familia with multiple indexical references particularly (but not exclusively) to Antoni Gaudi, his inventive and flamboyant archi-tectu-
re, Spanish architecture, Spanish culture, Barcelona and Catalan identity (photo: Wikipedia, 2024a).
4: ‘De Nachtwacht’. The original painting of ‘De Nachtwacht’ painted by Rembrandt carries vitality because it was painted by the master’s hand and 
because it carries an aura far beyond his lifetime (photo: NOS, 2023).
5: Iconic Eiffel Tower (photo: RTL News, 2023)
6: Iconic Buckingham Palace (photo: Wikipedia, 2023a).
7: ‘Mona Lisa’, iconic in art (photo: Wikipedia, 2024b).
8: The iconic chineze wall (photo: Wikipedia, 2023b).
9: Iconic Galle Face Hotel as a typical example of a heritage hotel of the Raj era (Galle Face Hotel, 2023)

Figure 2: Indexical and Iconic Cues

1 2 3

4 5 6

7 8 9
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1.3 Shearing Layers Concept 
To properly analyze and report the changes 
in a building, architect Brand (1994) came up 
with the shearing layers concept (Figure 3). 
The framework views buildings as a collection 
of components that evolve in different time 
scales; Brand summarized this view in his 
sentence, “Our basic argument is that there 
is no such thing as a building. A building con-
sists of different layers with a long lifetime of 
built components” (quoted in Brand, 1994). 
Used to analyze a building, the shearing lay-
ers concept emphasizes the integral physical 
cohesion of a building and the varying rate of 
change that different layers undergo. Under-
standing the shared layers gives us insight 
into a building’s circularity potential. The lay-
ers examined are location, structure, skin, 
services, space plan and stuff, each of which 
contributes uniquely to the building’s over-
all condition, authenticity and historical sig-
nificance. It also links to the lifespan of each 
layer. This model helps organize and explore 
authenticity in the building. 

Figure 3: A Building’s Shearing Layers (Brand, 1994)
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Bronsvoort (2012) noted that the function of a canal house have changed countless 
times during their existence with no apparent effect on their outward appearance.  
Amsterdam has been a live/work city for 350 years where both dwelling and work-
ing are continually changing character and location, while the outward appearance, 
the facades and entrances, remain the same. To address what makes canal houses 
authentic, this research utilizes a case study of the building located at Oudezijds 
Voorburgwal 136. In order to uncover the authentic characteristics of the property, 
an investigation into its context and history is necessary. This chapter explores the 
history and context of the Amsterdam canals, the canal houses, and specifically, the 
property at Oudezijds Voorburgwal. By doing so, the authentic values can be estab-
lished, and an assessment can be made regarding their preservation during the re-
cent sustainable renovation.

2.1  The Growth of the Amsterdam Canals
In 1538, Cornelis Anthonisz (Figure 4) pro-
duced a map of Amsterdam, which is regard-
ed as one of the earliest maps of the city, ac-
cording to the City of Amsterdam (Gemeente 
Amsterdam, 2023). This bird’s-eye view offers 
a perspective of the city from above the IJ 
River. The eastern inner city is discernible in 
the antique map depicted on the left. Nota-
bly, the Oudezijds Voorburgwal (Figure 5) is 
already recognizable in this early represen-
tation. Additionally, the Kloveniersburgwal is 
depicted as the broad waterway on the right, 
while Central Station is situated on an island 
within the former harbor. 

In prosperous Amsterdam from the late six-
teenth century onwards, the city faced a 
surge of newcomers, housing shortages, and 
spatial constraints. An expansion of urban 
space was inevitable. Amsterdam had origi-
nated around the Amstel River in the Middle 
Ages, and these necessary expansions of the 
city were accompanied by the construction 
of canals. Moreover, due to the marshy land, 
there was a need to construct canals. Figure Figure 5: Oudezijds Voorburgwal already re-

cognizable (Gemeente Amsterdam, 2023)

Figure 4: One of the earliest maps of Amster-
dam (Gemeente Amsterdam, 2023)

Oudezijds Voorburgwal
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and transportation. Seventeenth-century 
locks situated in Korte Prinsengracht, Singel, 
and Nieuwe Herengracht persist in operation 
to the present day.

2.2   The general development of the Am-
sterdam canal house.
A group of students from the University of 
Amsterdam (2008) investigated the construc-
tion of Amsterdam’s canal houses. Amster-
dam is situated on a bog, which has had a 
significant impact on the foundation and 
structure of the canal houses. Houses are 
built on a typical foundation of wooden poles. 
Schlatmann (2010) observed that in the eigh-
teenth century, the use of materials and col-
ors influenced the cityscape. Various types 
of materials were available for constructing 
residential houses, civil works, churches, and 
other buildings, with stone types, along with 

6 shows the phases of the city expansions up 
to the seventeenth centuries. The expansions 
ultimately resulted in the iconic fan-shaped 
layout of the canals in Amsterdam.

Since the seventeenth century, the primary 
and intersecting canals have been adorned 
with evenly spaced rows of trees. Original 
bridges still remain at the locations desig-
nated during the seventeenth-century urban 
expansions. The layout of streets and alleys 
within the canal ring area remains entirely 
unaltered, except for the addition of a more 
recent radial street, Raadhuisstraat, which 
necessitated some demolition and occasion-
al (minor) widening of radial roads connect-
ing the canals. The waterways and canals not 
only constitute a distinctive aspect of the city’s 
historic urban plan but also maintain their 
traditional functions in water management 
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et al., 1980). 

The space that remained at the front of the 
building, known as the “voorhuis,” was un-
heated. This area was used as a workshop 
or shop and had a direct connection to the 
street, as in summer, the front door and shut-
ters were often left open. In winter, it was too 
cold to keep everything open, making this 
space dark and chilly. Soon, there was a de-
sire to have a heated area in the front house 
as well, allowing for year-round use. Conse-
quently, a narrow side room with a second 
fireplace was added to the front part of the 
house. Sometimes this room was used as an 
office, known as the “comptoir” (Figure 8.4) 
(Spies, 1991), where the head of the house-
hold managed financial matters and kept re-
cords.

wood, being the most prominent. In general, 
it can be stated that the majority of the city-
scape was dominated by red-orange facades 
with white accents, topped by blue-gray or 
orange roof tiles. 

Most of the earliest canal houses in the Neth-
erlands were constructed of wood and were 
of simple design. Gijsen (2011) conducted 
historical research and observed that these 
earliest canal houses often consisted of only 
one room, known as the “zaal,” which housed 
the hearth (Figure 8.1). All activities such 
as cooking, eating, and sleeping revolved 
around this central spot, forming the heart of 
the house. The room was tall, allowing smoke 
to rise and linger in the peak of the roof. With 
the introduction of the chimney, this smoke 
could be directly vented outside, enabling 
the utilization of vertical space within the 
room. Often, an additional floor was inserted 
into the house, referred to as a “hangkamer” 
or “insteek” (Figure 7 & Figure 8.2) (Meischke, 
1969). Since this space was directly above the 
hearth, it was also heated and often served 
as a living room (Levie et al., 1980). The low-
er space was used as a kitchen. However, 
the chimney also had a drawback. The draft 
not only carried the smoke outside but also 
caused air movement within the house. This 
draft issue was addressed by constructing 
walls around the fireplace, creating a room 
known as the “binnenhaard” (Figure 8.3) (Levie 

Binnen-haard

Zaal

Insteek
Living

KitchenVoorhuis

Comptoir

Figure 7: Additional floor was inserted, known 
as a “hangkamer” or “insteek” (Oudzijds Voor-
burgwal 136) (Veldt, 2022)

Figure 8: A schematic axonometry of the development of the Amsterdam canal house (Own work)

8.1 8.2 8.3 8.4



of Amsterdam, on which Tromp celebrated tri-
umphs in various naval battles, including the 
Battle of Kijkduin in 1673. Although the ship 
appears to be listing heavily, the woodcarver 
had no choice but to ‘translate’ the rectan-
gular engraving into the semicircular relief. 
The African servant boy wearing his master’s 
plumed helmet also appears in a portrait by 
Jan Mijtens of Margaretha van Raephorst, 
Tromp’s wife (Figure 11). Since both servants 
are identically dressed, it is plausible that the 
Tromp couple indeed had a young African 
boy as a servant, a practice not uncommon 
at that time.
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2.3 History and context of the building at 
the Oudezijds Voorburgwal 136
Before the building at 136 Oudezijds Voor-
burgwal was built, there was a beer merchant 
on this site. In 1733, the building was built 
with a bell gable in Louis XIV style. In the mu-
nicipal archives of the City of Amsterdam (Ge-
meente Amsterdam, 1928), records indicate 
that during the 1930s, the printing press ‘De 
Hoop’ was housed in the premises (Figure 9). 
This printing press occupied the ground floor 
with storage space in the attic and basement. 
Adjacent to the door on the left was an en-
trance to the guesthouse, which was situated 
on the first, second, and third floors of the 
building. At that time, the rear part of the 
house was still connected to the front, allow-
ing guests to exit the building through the 
additional entrance on Blauwlakensteeg. 

During the repainting of the building in 1941, 
the door lintel was restored (Boers, 2007). The 
Dutch admiral Cornelis Tromp (1629-1671) is 
painted above the central door on Oudezi-
jds Voorburgwal 136 (Figure 10). During the 
Golden Age, Tromp had a residence on Ou-
dezijds Voorburgwal in Amsterdam, where he 
resided during the winter months when not 
at sea. The ship depicted on the right is “de 
Gouden Leeuw”, the flagship of the Admiralty 

Figure 10:  Cornelis Tromp depicted on the facade stone above the 
central door on Oudezijds Voorburgwal (Onno Boers, 2007).

Figure 11: Margaretha van 
Raephorst. Painting by Jan 
Mijtens (1668)
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In 1954, an application was submitted to the 
City of Amsterdam (1954) to convert the sou-
terrain of the building into a basement. This 
alteration was achieved through the installa-
tion of a poured concrete cellar pit and an el-
evated ground floor, increasing the clearance 
height at this location in the building from 
175 cm to 190 cm (Figure 13). Consequent-
ly, this modification facilitated the establish-
ment of a sex shop in the basement (Figure 
12). There were several small video viewing 
booths for watching pornographic videos 
and later DVDs.

Figure 12: Sexshop in the basement of the 
building (Stadsarchief Amsterdam, 1983)

Figure 13: Transformation of het basement in 1954 (Gemeente Amsterdam, 1954)



time, citing concerns that the vent would be 
too prominently visible and that there were 
ample opportunities to incorporate it indoors 
(Figure 17). This rejection already shows how 
important the City of Amsterdam considered 
the streetscape with the canal houses. A 
small addition or change was quickly rejected 
by the municipality. Despite the application, 
a restaurant never established itself in the 
building, which instead assumed various oth-
er functions over the years.
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In 1990, a request was submitted to the mu-
nicipality of Amsterdam (1990) to transform 
the printing press into a restaurant (Figure 15). 
This transformation would involve converting 
the rear part of the building into a kitchen, 
while the ground floor would accommodate 
seating for 40 diners (Figure 14). The request 
to the municipality and the monument con-
servation authority entailed a change in des-
ignation and an application for a ventilation 
pipe at the rear of the property at Oudezijds 
Voorburgwal 136 (Figure 16). However, ob-
jections were raised against the plan at the 

Figure 14: The plan for 
the restaurant in 1990 
(Gemeente Amsterdam, 
1990)

Figure 15: Application to transform print shop into restaurant (Ge-
meente Amsterdam, 1990)

Figure 16: Application for a steam discharge pipe at the rear of the 
property at Oudezijds Voorburgwal 136 (Gemeente Amsterdam, 1990)

Figure 17: The objection (Gemeente Amsterdam, 1990)
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NV Zeedijk (2022) acquired the property in 
the summer of 2018. Prior to that, it was inha-
bited by squatters (Figure 18), and the ground 
floor and basement were used for storage 
by the Bulldog (a chain of coffee shops, in-
cluding one on Oudezijds Voorburgwal). Cur-
rently, the cellar, ground floor, and mezzani-
ne level serve as temporary accommodations 
for initiatives such as the Groene Grachten 
and ZOEV City. Each floor above houses a sin-
gle dwelling.

Figure 18: Housing of squatters (Buro Van Stigt, 2024)



ic authenticity of the city due to the unique-
ness of its form (Weidenfeld, 2010). This form 
is deeply ingrained in the culture of Amster-
dam.

The canals are an integral part of Amster-
dam’s authentic cityscape. However, the canal 
walls are becoming increasingly vulnerable, 
and along the Oudezijds Voorburgwal, they 
are already severely weakened and damaged 
both above and below the waterline. Cracks 
are visible in the wooden foundation and ma-
sonry, and the piles supporting the canal wall 
are leaning. To ensure the continued safe use 
of the quay, reinforcement of the canal wall 
was undertaken (Figure 19) (Gemeente Am-
sterdam, 2024).

During the sustainable renovation of the 
building at Oudezijds Voorburgwal 136 in 
2021, transportation of construction ma-
terials was conducted via waterways. This 
approach not only preserves the authentic 
cityscape of Amsterdam but also promotes 
more sustainable transportation compared 

03 - The Authenticity of Canal 
House at Oudezijds 
Voorburgwal 136 during the 
Sustainable Renovation in 2021
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By considering the context and history of the building located at Oudezijds Voorburgwal 
136, the authentic characteristics of the building can be determined. Additionally, it is 
essential to ascertain the sustainable measures implemented during the renovation. 
With this information, it can then be determined to what extent the preservation of the 
authentic features aligns with the sustainability efforts of the building. To comprehen-
sively analyze the building, Brand’s (1994) Shearing Layer model will be employed. This 
framework will aid the research in organizing and assessing the authentic features of 
the building, delineated into six components: the site, the structure, the skin, the ser-
vices, the space plan, and the stuff.

3.1 Site
Following its nomination for World Heritage 
status, the International Council on Mon-
uments and Sites (ICOMOS) conducted re-
search into the authenticity and integrity of 
Amsterdam’s canals. ICOMOS (2010) stated 
that the structure of the site of Amsterdam 
(it’s geometrical layout, size and scale) has 
survived to the present day. The transition 
from public space to private property is still 
marked almost without exception by the 
open and usually stone-paved strip parallel 
to the front façade known as ‘de stoep’. The 
blocks of houses between the canals, with 
their building lines and pattern of building 
plots, still dictate the rhythm of the historic 
urban landscape of the seventeenth-century 
canal ring area. The uninterrupted rows of 
buildings that line the main canals and trans-
verse side streets together form blocks, with-
in which the original pattern of (usually deep 
and narrow) building plots still survives. The 
structure, building blocks, internal layout, 
and the canals (including ‘de stoep’) remain 
virtually unchanged, contributing to the icon-
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cause the canal buildings in Amsterdam to 
sink unevenly into the ground, resulting in 
the house appearing skewed. Another con-
tributing factor to the tilting may be the de-
cay of the wooden poles, which occurs when 
the water level is lowered by the Waterschap 
agency, exposing the poles to oxygen.

to freight transport through the city streets. 
The capacity of 5 trucks can be replaced by 1 
boat, resulting in 90% of road trips being re-
placed by electric boats on the canals during 
the renovation (Buro van Stigt, 2024). Electric 
transportation via waterways reduces con-
gestion on the narrow streets of the neigh-
borhood and limits CO2 emissions. Research 
by TNO (2020) has identified several sustain-
able improvements resulting from freight 
transport on Amsterdam’s canals. Over the 
past two years, CO2 emissions have been 
reduced by 37%, with 1,600 fewer truck trips 
within the city and a decrease of 19,700 trips 
outside the city. Therefore, electric transpor-
tation via waterways not only protects the 
authentic canal walls but also reduces CO2 
emissions during transportation.

3.2 Structure
The history of the canal house on Oudezi-
jds Voorburgwal reveals that the building is 
constructed on wooden piles. This method of 
foundation has indirectly contributed to the 
authentic structure of the building, as over 
the years, the building has gradually tilted. 
This inclination is clearly visible in Figure 20 
& 21, particularly noticeable in the alleyway. 
This effect can be attributed to various factors 
such as inferior quality, insufficient length, or 
inadequate thickness of the wooden piles. 
The aging and quality of these wooden piles 

Figuur 19: Reinforcement of the canal wall at 
the Oudezijds Voorburgwal (Gemeente Am-
sterdam, 2024)

Figure 21: Inclination of the building (Buro 
Van Stigt, 2024)

Figure 20: Inclination of the building (Stads-
archief Amsterdam, 1955)
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commercial space. The Energy Piles also fulfill 
their usual structural function, together with 
the basement pit, they have taken over the 
load-bearing function of the existing mason-
ry foundation strips and wooden piles.

The building features a goods hatch on the 
attic side facing Blauwlakensteeg. The over-
hanging facade provides a practical advan-
tage for loading and unloading goods. During 
hoisting, it prevents goods from hitting the 
wall too quickly or breaking the glass of the 
windows below. 

Research by Daniel van Capelleveen (2022) 
on the building at Oudezijds Voorburgwal re-
vealed that while the wooden piles were not 
affected by rot or bacteria, they were struc-
turally weakened by shear displacement. 
Although the sinking of the building con-
tributes to its authentic appearance, further 
subsidence could have been dangerous, po-
tentially leading to collapse. Therefore, it was 
decided to address the foundation during 
the renovation. Ruben Heslinga of Buro van 
Stigt explained in an interview with Van Cap-
pelleveen (2022): 

“In principle, the current foundation 
could have lasted another twenty 
years, but we felt the risk was too 
great to leave it. Especially since we 
were already renovating, it seemed 
best to address it immediately.”

As part of the renovation, foundation piles 
from De Groene Paal were incorporated into 
the basement pit. These foundation piles also 
function as ground source heat exchangers, 
with screw injection piles installed with em-
bedded pipes (Figure 22). These pipes extract 
heat from the ground and are connected to 
a collector linked to the apartment’s heat 
pumps. This system operates similarly to a 
ground heat source, enabling cooling during 
the summer months. In total, 19 piles were 
installed up to 20 meters deep into the first 
layer of sand, each providing 1 kW of power, 
sufficient to heat the apartments (Figure 23). 
Additionally, an air source heat pump is in-
stalled in the basement for the ground floor 

Figure 22: The functioning of a green pole (De 
Groene paal, 2020)

Figure 23: Nineteen Green Poles were instal-
led in the new basement (Veldt, 2022)
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3.3 Skin
Schlatmann (2010) observed that the city-
scape in the center of Amsterdam is char-
acterized by red-orange facades with white 
accents, topped with blue-gray or orange 
roof tiles. Bronsvoort (2012) notes that the 
high entrance of the building on Oudezijds 
Voorburgwal is very typical of 18th-century 
Amsterdam architecture. The grand entrance 
provided a stately and beautiful entrance to 
the house, and also created a direct route 
to the basement through several hatches at 
street level. The window pattern is very sleek 
and static, and the different floor heights and 
functions in the building can also be recog-
nized on the exterior. Floors with residen-
tial and work functions have large windows 
that provide ample light to the rooms behind 
them, while storage spaces in the attic and 
basement have smaller windows.

Walther Schoonenberg (2021), who holds a 
degree in art history specializing in architec-
ture and urban planning from the University 
of Amsterdam, conducted research on the 
various facades in Amsterdam. He notes that 
in the 18th century, the clock gables became 
increasingly baroque. According to him, the 
clock gable, in the style of Louis XIV, of Ou-
dezijds Voorburgwal 136 is very character-
istic of that time. The sway becomes more 
pronounced, and the clock gables, like the 
one on this building, are often crowned with 
a crest. 

The clock gable, high and elevated entrances, 
the recognizable window pattern, shutters to 
basement and attic, the door lintel and the 
use of red-orange bricks, white accents, and 
blue-gray or orange roof tiles contribute to 
the authentic appearance of the building, 
characteristic of canal houses (Figure 24).

Figure 24: Facade view (Stadsarchief Amsterdam, 
1989) with authentic elements (Own work)
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ing the single glazing with vacuum glass and 
setting it in the (modern) putty. Due to the 
monumental appearance of the building, the 
frames were only minimally allowed to be 
affected. Heslinga explains, “The beauty of 
Fineo is that it is only 7.7 mm thick. So you 
don’t have to mill out much wood from the 
window and can almost directly replace the 
glass.” The other method is to install sec-
ondary glazing with the vacuum glass incor-
porated (Figure 27). “We only did this on the 
first floor. There were still three monumen-
tal, drawn glass panels that had to remain in 
place. This immediately shows what the alter-
native is if you don’t want or can’t replace the 
existing glass.”

The blue-gray roof tiles on the building also 
contribute to its monumental appearance. 
However, De Groene Grachten wanted to 
generate as much green energy as possible 
from solar panels. After , they were ultimately 
allowed to be installed on the roof (Figure 28), 
but they were not allowed to be visible from 
the public space (Buro Van Stigt, 2024).

To maintain the monumental red-orange 
brick exterior, a standard insulation layer was 
applied to the interior, based on the sustain-
ability plan of the Groene Grachten (2021), 
in the form of insulated cladding (Figure 25) 
(Van Cappelleveen, 2022). The walls are kept 
two centimeters away from the outer walls for 
ventilation purposes. The partially restored 
and replaced beam heads of the wooden 
floors are also kept away from the insulation 
to prevent condensation from forming locally. 
For insulation, seven centimeters of PIR with 
an Rc value of 3.5m²K/W was used, meeting 
the requirements of existing buildings. “If you 
want to meet new construction standards, 
you lose so much space here, which is not re-
alistic,” explains Heslinga the choice. “More-
over, the large window frames constitute 
the largest thermal bridge. You can indeed 
provide the small intermediate posts with 20 
centimeters of insulation, but that does little 
overall.” 

The window frames are insulated with Fi-
neo vacuum glass (Figure 26) in two different 
ways. The first method is simply by replac-

Figure 25: Standard insulation layer applied to the interior in the form of insulated cladding (Veldt, 
2022)



3.4 Services
The canal houses are one of the earliest ex-
amples of buildings that could house differ-
ent functions (Bronsvoort, 2012). One of the 
important aspects of this flexibility was that 
the building had fireplaces in all the rooms. 
This gave the dweller the option to turn every 
room into a sleeping room, working room or 
dining room for example. Many of today’s in-
stallations were not yet invented at the time 
of construction of the canal house. The main 
installation features that were taken into ac-
count during the design of canal housing 
were heating and later on sewerage. Heat-
ing was done by fireplaces at several differ-
ent places inside the dwelling. Nowadays, the 
fireplaces provide only as indexical cues to 
the heating system of the past (Figure 29).

New sustainable installations were consid-
ered during the 2021 renovation. Due to the 
sightlines from the street, it was not feasible 
to place these new installations on the roof 
or hang them on the facade. Consequently, 
the installations had to be mainly installed 
indoors, which posed a significant challenge 
according to the architect (Van Cappelleveen, 
2022). The apartments are equipped with two 
separate HRV (Heat Recovery Ventilation) sys-
tems (Figure 30): one for all living spaces and 
one for all bathrooms. The reason for this 
division was limited space. “Horizontal pipes 
under the ceiling reduce the clear height. Be-
cause the technical rooms and bathrooms 
are located in the same place on each floor 
plan, by splitting the HRVs, we only had to in-
stall vertical ducts,” explained Heslinga. The 
commercial space on the ground floor has its 
own HRV ventilation system.

Because of the combination of insulation, 
solar panels, underfloor heating, HRV ven-
tilation, heat pumps, and the green piles, 
the canal house is completely gas-free. This 
demonstrates that it is indeed possible to 
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Figure 26: Fineo vacuum glass (Veldt, 2022)

Figure 27: Secondary glazing incorporating 
vacuum glass (Van Cappelleveen, 2022)

Figure 28: Solar panels not visible from the 
public space (NV Zeedijk, 2022)
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3.5 Space Plan
Bronsvoort (2012) observes that an authentic 
indication of the canal house is the elevated 
entrance (Figure 31). This elevation relative 
to street level serves multiple purposes. The 
souterrain constitutes the lowest level of the 
building and is situated half a floor higher in 
the ground. This was due to the groundwa-
ter level in Amsterdam, making a complete-
ly submerged cellar nearly impossible. Ad-
ditionally, it was very convenient for routing 
purposes. When the building on Oudezijds 
Voorburgwal was used as a printing house, 
this floor was used as storage space. Goods 
could easily be transported in and out of the 
building through the street hatches. The 
main entrance was located on the elevat-
ed ground floor (bel étage). The elevation 
creates a semi-private space that provides 
distance between the public street and the 
private residence. The elevated entrance is 
highly characteristic of authentic canal hous-
es in Amsterdam.

The canal houses are built on narrow lots and 
therefore built in depth rather than width. 
Costs along the canals are very high and 
are determined by the width of the proper-
ty on the canal side. As a result, many canal 
houses have an authentic small appearance. 
Moreover, this design advantage allows the 
floors to be supported by the walls, reducing 
the need for additional load-bearing columns 
or walls. As a result, the spatial layout of the 
building can be highly flexible. This flexible 
arrangement of canal houses was innovative 
for its time (Bronsvoort, 2012). This inherently 
multifunctional nature renders the buildings 
inherently sustainable, as it reduces the like-
lihood of premature demolition when there 
is a need for different programs and spatial 
layouts in the building.

The structural framework plays a significant 
role in this flexibility. The building can con-

improve the energy performance of a mon-
umental building without extensive interven-
tions (Van Cappelleveen, 2022).

Figuur 29: fireplaces provides indexical cues 
to the past (Veldt, 2022)

Figure 30: HRV ventilation system on the right 
side of the basement (Veldt, 2022)
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tinue to accommodate changes in functions 
due to its oversized structural framework and 
floor areas. However, the structural beams in 
the attic were a subject of discussion during 
the sustainable renovation in 2021. The at-
tic was previously used as storage where a 
high space was not necessary. The authen-
tic wooden roof trusses hung quite low, re-
sulting in a restricted height of 1.85 meters 
for the apartment. To address this issue, the 
beams were sawn through, and new beams 
were laid on the corbels, providing an addi-
tional height of 20 centimeters (Figure 32). 
The intervention was not straightforward, as 
the Monumentenwacht (Monument Inspec-
tion Agency) only agreed to it if two of the 
trusses remained in their original state (Fig-
ure 33) (Van Capelleveen, 2022).

Figure 31: Elevated entrance 
(Amsterdam Stadsarchief, 
2009)

Figure 32: beams were sawn through providing an additional 
height of 20 centimeters (Veldt, 2022)

Figure 33: The two trusses that remained in their original state (Veldt, 2022)



Jasper Holtus	 25

03 - The Authenticity of the Canal House at Oudzezijds Voorburgwal 136 during the Renovation

3.5 Stuff
Boers (2007) observed that during the re-
painting of the building in 1941, the door 
lintel was also restored. At that time, the re-
lief was covered with a thick crust of yellow-
ish paint and had lost all sharpness (Figure 
34). Even the inscription was no longer leg-
ible. Upon removing the paint crust, the old 
polychromy was discovered, highlighting the 
detailed nature of the carving. The relief was 
subsequently cleaned, repaired in parts, and 
painted in the colors found. In this way, it 
once again became a showpiece on the Ou-
dezijds Voorburgwal (Figure 35).	

While restoring the facade stone may not 
be directly linked to the sustainability of the 
building, it does contribute to making it con-
temporary and adapting it to the present 
time. On the facade stone, Admiral Cornelis 
Tromp is depicted with the black servant he 
brought for his wife from Angola. Leito (2020) 
from Black Heritage Tours observes that the 
legacy of slavery is still visible in Amsterdam. 
“On the ornament, you see Admiral Cornelis 
Tromp standing. Next to him is an eight-year-
old black boy. He was kidnapped during one 
of Tromp’s voyages and brought to Amster-
dam as a gift for his wife. A so-called servant 
but actually made a slave.” The racist ideas 
spread to justify slavery continue to resonate 
in our society to this day. Soon, the distinctive 
facade stone with the face of Admiral Corne-
lis Tromp will be reinterpreted. Amsterdam 
schoolchildren are working on a design for 
a new ornament next to the facade stone, 
which aims to complete the memory of the 
slavery past.

Figuur 34: Wooden relief featuring Admiral 
Tromp before restoration (Boers, 2007)

Figuur 35: Wooden relief featuring Admiral 
Tromp after restoration (Boers, 2007)



place the wooden piles. Seizing this opportu-
nity, the piles were replaced with green piles 
that also serve as a ground heat source, en-
abling cooling during the summer and heat-
ing in the winter months. The authentic over-
hanging facades of the Amsterdam canals 
remain intact. However, measures are imple-
mented to prevent the facades from collaps-
ing and sustainable measures are directly 
applied in the process. This demonstrates a 
smart utilization of preserving the authentic 
structure of the building, while simultaneous-
ly incorporating sustainable practices to pro-
tect against collapse. Thus, the preservation 
of authenticity is safeguarded through sus-
tainable interventions.

The skin embodies the most characteristic 
features that render the canal house authen-
tic. Indexical cues in the skin are primarily 
found in the materialization, colors, window 
structure with large doors, and clock gable. 
These features serve as historical links to the 
authentic architectural style of the 18th cen-
tury. Therefore, during the sustainable ren-
ovation in 2021, these elements were mini-
mally affected. The distinctive white wooden 
frames were minimally altered to accommo-
date the new vacuum glass, or in some cases, 
new glass had to be installed to preserve the 
authentic frames. Similarly, the authentic ex-
terior with orange-red bricks was not to be 
tampered with, leading to the choice of inter-
nal insulation. In doing so, it meets current 
sustainability requirements for existing build-
ings, but not those for new construction. To 
meet sustainable new building standards, sig-

Conclusion
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To provide a comprehensive answer to the main question: 

”To what extent does the integration of sustainability align with the au-
thenticity of heritage in the renovation of Amsterdam’s canal houses?”, 

it was first necessary to establish what au-
thenticity is and how it can be recognized 
in cultural heritage. Then, for each shearing 
layer (Brand, 1994), the authentic values and 
sustainable improvements in the building 
could be examined. The layers examined are 
location, structure, skin, services, space plan 
and stuff.

To begin with the site, Amsterdam’s canals 
has multiple historical links and the iconic 
cues of the form contribute to the authen-
ticity. The fan-shaped layout of the canals, 
together with the narrow houses lining the 
canals, has contributed to the iconic image 
of Amsterdam since the 15th century. Howev-
er, due to aging, these canals are becoming 
increasingly vulnerable to the heavy freight 
traffic that travels along the roads adjacent 
to the canals. By predominantly using water 
transport (90%) during the 2021 renovation, 
the vulnerable canal walls were relieved, and 
the use of electric boats resulted in reduced 
CO2 emissions. While other layers of the 
building may compromise on authenticity 
or sustainability, this alternative is advanta-
geous for both authenticity preservation and 
sustainability.

The structure layer also boasts numerous au-
thentic features, primarily attributed to the 
iconic form of the building. The overhanging 
structure contribute to the building’s authen-
tic appearance. However, this form could po-
tentially lead to a hazardous situation if the 
wooden foundation piles were to sink further. 
Consequently, permission was granted to re-
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characterize the sustainable interventions in 
terms of systems and services in the build-
ing. Sustainable systems such as: the green 
poles, the solar panels and the HRV ventila-
tion system may all be applied as long as the 
authentic facade of the building remains un-
touched.

According to the shearing layers model, the 
stuff layer has the shortest lifespan, thus hav-
ing the least connection to the historical links 
of the building. The items within the building 
change too rapidly to significantly contribute 
to the building’s authenticity. The only au-
thentic object is the door lintel, which, after 
numerous restorations and repainting, still 
holds an iconic position above the door, en-
hancing the building’s authentic appearance.
	
Overall, the balance between the authentic-
ity of the building and sustainability inter-
ventions varies significantly across different 
shearing layers. The layers where the most 
authenticity of the building exists and where 
the most sustainability interventions need to 
take place is the skin of the building. The skin 
largely contributes to the authentic appear-
ance of a canal house. Therefore, authenticity 
and sustainability often come into conflict in 
this aspect. The structural and service-ori-
ented aspects still occasionally conflict with 
each other, but compromises can often be 
reached. Authentic elements can be pre-
served partly as a tribute to the past while 
making room for necessary sustainable inter-
ventions. The flexible space plan of the canal 
house makes it possible to extend the life of 
the building, which is advantageous in terms 
of sustainability. Stuff aspects play a minimal 
role in the authentic value of the building, as 
most objects change too rapidly to contrib-
ute to authenticity, thus avoiding conflicts 
during sustainable interventions.One area 
where the preservation of authenticity and 
sustainability go hand in hand and reinforce 
each other is in spatial planning (site layer). 

nificant space loss within the building would 
be incurred. So, in many cases, the authentic 
external character of the building outweighs 
the achievement of maximum sustainability 
requirements for the building.  

The space plan development of the canal 
house ensured that each room had a fire-
place, which served as the primary heating 
source. The presence of fireplaces in every 
room facilitated easy alteration or exchange 
of room functions, making the canal houses 
one of the first multifunctional buildings. De-
spite no longer serving as heating elements, 
the fireplaces still serve as indexical cues to 
the heating systems of the past, necessitat-
ing their protection and preservation. In ad-
dition to the fireplaces, the oversized beams 
spanning from wall to wall were integral to 
the flexible partitioning of interior walls. Af-
ter a lengthy process, these characteristic 
wooden structural beams were permitted to 
be sawn on the attic, making the attic inhabit-
able and transformable into a residence, with 
the condition that two of the original beams 
remained intact. Here, the emphasis by au-
thorities was on extending the building’s 
lifespan, prioritizing sustainability over the 
authentic structure of the building. Howev-
er, two beams that remained intact and still 
serve as a historical link to the past. Ultimate-
ly, a compromise was reached where this part 
of the building would have a longer lifespan 
and ultimately become more sustainable, be-
cause the building remains functional. How-
ever, this required cutting through most of 
the authentic load-bearing beams.

Initially, services were not permitted on the 
facade or roof. This was also evident from 
the municipality’s rejection of the change in 
land use from printing press to restaurant in 
1990. However in 2021, after intensive dis-
cussions with the Bureau of Monuments and 
Archaeology, solar panels were allowed to be 
installed on the authentic blue-gray roof tiles, 
albeit concealed from public view. This does 
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