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          Rapportage V&M (Bode, Jansen, de Jonge, Koster, 
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Leeuwarden, Johannes de Doperkerk  Evaluatie energieke restauratie  Bachelor thesis ABC (Jager, Kloosterman, Ploeger, 2013)
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          Bachelor Thesis Engineering/ BBoE (Schamper, 2013)
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Voorwoord
Energieke Restauratie
Sporen uit het verleden zijn het waard bewaard te worden 
voor volgende generaties! 

In het onderzoeksproject Energieke Restauratie (2011-2013) 
van het kenniscentrum NoorderRuimte is twee jaar onderzoek 
gedaan naar restauratie, energieconcepten 
en herontwikkeling van historische gebouwen. Dit project, 
gefinancierd door SIA-RAAK, werd uitgevoerd in samenwerking 
met vele bedrijven en instellingen in Noord-Nederland. 

Energieke Restauratie verwijst naar een integrale aanpak van 
behoud en vernieuwing in historische gebouwen, met een 
hoge ambitie voor energiebesparing. 
Een ‘Energieke Restauratie’ begint met het herkennen van 
wensen en randvoorwaarden in het vooronderzoek. Zo wordt 
bij het ontwerp rekening gehouden met historische waarden, 
energie, en gebruikerswensen. Uiteraard wordt er bij de 
restauratie van een historisch gebouw veel aandacht besteed 
aan effecten op de lange termijn, bijvoorbeeld voor het 
voorkomen van schade aan historische materialen, flexibiliteit 
voor (toekomstig) gebruik, energielasten en gebruikscomfort. 

Op 19 september 2013 vond de afsluitende internationale 
conferentie ERIC2013 plaats in Groningen. Met trots bieden wij 
u nu het magazine Energieke Restauratie aan, waarin u korte 
weergaves vindt van de presentaties op ERIC2013, voornamelijk 
in het Engels. Bovendien zijn de volledige artikelen van vele 
deelnemers aan de conferentie opgenomen. 
Verder vindt u een beknopt overzicht van alle uitgevoerde case 
studies van Energieke Restauratie.

Tot slot bedanken wij iedereen die heeft bijgedragen aan de 
totstandkoming van dit magazine: de schrijvers van de artikelen, 
de vormgever en uiteraard de sponsors die het drukken van dit 
magazine mogelijk hebben gemaakt. 

Wij hopen dat dit magazine u zal inspireren!

Tineke van der Schoor & Maarten Vieveen
Editors magazine Energieke Restauratie & onderzoekers 
kenniscentrum NoorderRuimte

Energieke Restauratie
The traces of our past are worthy of preservation for future 
generations! 

The research project Energieke Restauratie (2011-2013 Hanze 
University of Applied Science, research institute for Area 
Development Research Centre NoorderRuimte) focus was 
placed upon restoration and redevelopment for energy efficiency 
in historic buildings. The project was financed by the Dutch 
program SIA-RAAK and carried out in close collaboration with a 
wide variety of business enterprises and non-profit organizations. 

Energieke Restauratie (energy efficient restoration) refers to a 
multi-disciplinary approach to the preservation and improvement 
of historic buildings within which making them energy efficient 
is a priority. 
An Energieke Restauratie begins with the recognition of (user) 
preferences and preconditions during preliminary investigations. 
Attention is given at this stage to historic qualities (charac-
teristics), energy requirements and the practical uses for the 
buildings in question. All restoration of historic buildings does 
of course focus upon long-term effects such as prevention of 
damage to historic materials, future flexibility (of use), energy 
expenditure and user comfort.

The international conference ERIC2013 in Groningen on 
September 19th (2013) formally closed the project and now 
we proudly present to you this magazine Energieke Restauratie. 
It contains brief summaries (mostly in English) of  all presenta-
tions made during ERIC2013 and full papers of the majority of 
speakers from the conference. Also included is an overview of 
all the case studies conducted during the research project.
Finally, we want to thank everybody that contributed in the 
emergence of this magazine: the authors, the graphic designer 
and of course the sponsors that enabled printing this magazine.

We hope that you become inspired by reading this magazine!

Tineke van der Schoor & Maarten Vieveen
Editors magazine Energieke Restauratie & researchers at the 
Area Development Research Centre NoorderRuimte.

Preface
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Jeruzalem’s way   to eternity

Jeruzalem Frankendaal in 1952: living around a green courtyard with playground. 
(C. van Eesteren, 1952). Figure 2
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n 2001 I started my doctoral research about 

rebuilding architecture after the Second World War in 

the Netherlands, which included developing a method 

to analyse buildings from a contextual, architectural 

and technological viewpoint. The neighbourhood Jeruzalem in 

Frankendaal Amsterdam was chosen as one of the case studies 

because it was and still is special, particularly in terms of urban 

development, architectural and building technological aspects 

(Figure 1). The neighbourhood came into the spotlight in 2002 

when it was marked for demolition.1 However, this has not been 

done yet. Much has happened during the past ten years; six city 

blocks have been declared national monuments, but the future 

of the neighbourhood is still uncertain. My research into the 

chronological perspective of coming into existence, existing, and 

reuse/tear-down with regards to context, object and detail shows 

that Jeruzalem still is a fascinating and current research topic.2 

In addition to process-related issues, particularly in terms of 

technological developments, the long process of preservation, 

the fight for appreciation, and the way in which sustainability 

has become part of preservation tasks are reasons to conduct 

further research with time being one of the key aspects.  

 Hereby, temporality, timelessness and permanence are 

inseparably connected to each other. The topic continuity 

describes how the flats came into being, in how far they are 

different from other flat types of their time, and how the 

intended temporality of duplex flats played out over time.  

 Sketches outline how the layouts were generated and 

the timeframe in which modifications originally intended were 

not made. Many incorporated qualities seemed to guarantee 

continuity; which is contradictory to the supposed reasons for 

demolition and sheds a different light on the supposed techno-

logically outdated condition of the flats. The extension of conti-

nuity is sustainability. Within the frame-work of sustainability, 

a plan for sustainable restoration for 40 years was developed on 

the basis of a sample flat. This plan was then to be further devel-

oped for the six blocks that were declared national monument 

in 2010. This places the Jeruzalem plans in the current discussion 

about whether (national) monuments have to fulfil the same 

sustainability requirements as those pertaining to extensive 

restorations of regular buildings and new buildings, or whether 

projects such as Jeruzalem have proven their sustainability in 

themselves and into eternity.

Design
Immediately after the Second World War, the Netherlands 

hastened to start rebuilding housing and to catch up with the 

shortage of public housing. The residential building market had 

virtually come to a stop during the war. In Amsterdam the 

problems were not directly caused by war damage but there 

was a great and immediate need for inexpensive housing. To 

stimulate new constructions, the Dutch government subsidised 

industrial building methods for serial housing construction. 

So-called systems building with concrete was government funded 

with the project for the Bijlmermeer in 1970. Initially, funding was 

focused on systemised building methods on the basis of small

elements; as of 1968 only the large pouring concrete systems were 

publicly funded.3 Many plans for Amsterdam profited here from.

 In Amsterdam, the Algemeen Uitbreidingsplan (general 

expansion plan) by Cornelis van Eesteren (1897-1988) from 1935, 

which was authorised by the national government in 1939, served 

as the foundation for Amsterdam’s expansion after the war.4 

As part of this plan, urban development expert Jacoba Mulder 

(1900-1988) worked out the design for the garden village 

Frankendaal on Watergraafsmeer which was completed in April 

1949 (Figure 2). By means of an allocation study she proposed a 

hook-shaped layout with single-family flats with their own small 

garden arranged around public green courts. This urban cityscape 

design makes up the key factor for the high quality, particularly 

as it relates to the Jeruzalem part of the Frankendaal plan. 

Jeruzalem’s way   to eternity
by Hielkje Zijlstra (Delft University of Technology, Architecture, AE+T-RMIT)

Jeruzalem Frankendaal a look at the houses in a green scenery in 2004. 
(H. Zijlstra). Figure 1
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Urban plan in red the six blocks that were listed in 2010. 
(Adapted from an image from J. Schilt 2002).  Figure 3

Floor plans of the duplex houses before and after merging. (R. Blijstra, 1968). Figure 4

House plans dated July 22, 1949. 
(Archive BoWoTo Watergraafsmeer NM8-002).  Figure 5

Section dated July 22, 1949.
 (Archive BoWoTo Watergraafsmeer NM8-002).  Figure 6
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The neighbourhood got its name from the association that the 

low-level white boxes with flat roofs imply. The green public 

spaces within the neighbourhood were realised after a design 

by Mien Ruys (1904-1999) with playing fields by Aldo van Eyck 

(1918-1999)5 (Figure 3).

 Architects Ben Merkelbach (1901-1969) and Piet Elling 

(1897-1962) worked on the designs of the flats themselves in 

close cooperation with Jacoba Mulder.6 Studies were conducted 

to identify the optimum block dimensions in relationship to 

the number of flats. The size of the blocks was eventually 

determined to be 40 x 75 metres with 35 flats.7 Various detailed 

studies were conducted to find the best way of situating the 

flats within the urban development plan whereby the building 

system ultimately determined the dimensions of the flats: 

6.30 x 8.60 metres.8 It took one year to complete these allocation 

studies. The architects began drawing their designs in December 

1947. In 1939, the original urban development plan encompassed 

390 flats. Ultimately, 792 duplex flats were realised. Initially 

conceptualised as two flats (one on the ground and one on the 

first floor), they were later combined into single-family houses 9 

(Figure 4). This led to practical floor plans which were, however, 

meticulously detailed down to the last centimetre (Figures 5 and 6). 

It was decided to execute the plan with a subsidised system 

based on pre-fabricated concrete elements. This decision allowed 

for a flat typology freely spanning 6.30 m; a special feature for 

block of flats building of the time because they had a typical 

span of 4m, determined by the length of 20cm thick wooden 

beams. In most cases a (hallway) zone was added, 2m long, 

mirrored in the adjacent flat. In 1949, the floor plans of the flats 

were adapted to the dimensions of the building system, and 

the drawings to request a building permit were submitted to 

the city of Amsterdam in July of that year.10 Planning had thus 

taken four years.

Era 
The flats were executed in the Dotremont-Ten Bosch system, a 

variant of the Airey system.11 One important difference lay in 

the fact that in this case the load-bearing structure consisted 

entirely of concrete elements (Figure 7). The Airey system 

included steel components that often caused problems during 

restoration due to rust forming (Figure 8). Little is known 

about the Dotremont-Ten Bosch system but the service 

Volkshuisvesting Amsterdam took many photos that proved very 

useful during later research.12 Other building projects should be 

documented in a similar manner during execution to facilitate later 

research (Figure 9). 

 In 1952, the contractor delivered 792 small solid flats 

and a few shops arranged around the green centre courtyard. 

After some time and several modifications the flats were changed 

into 400 single-family flats. They were designed for timelessness 

and temporality: flexibility within a solid frame work. It is note-

worthy that only a few of the original lower and upper level flats 

were actually merged into larger flats. Obviously, two matching 

flats had to become available simultaneously, which had to be 

sold as one. However, the demand for small affordable rented 

house flats remained high. This highlights the temporality of 

the initial design concept; whereby changes within a system 

are solved in themselves instead of having to adapt the system. 

The residents were so pleased that they often remained in their 

flats even after their children had moved out; enjoying a little 

roomier house. Flats that did become available were popular with 

first-time renters and singles. Thus, the number of residents per 

flat changed as did the family setup while the flats remained 

the same. The inner-city location in Amsterdam, the highly 

esteemed urban qualities of the ‘garden village’ and affordable 

rents turned Jeruzalem Frankendaal into a beloved neighbour-

hood where residents wanted to stay as long as possible.

Continuity
After the flats were completed in 1952, the neighbourhood 

Frankendaal was populated with schools, churches and other 

public facilities. Between the inner-city area and the neighbourhood 

the city of Amsterdam maintained a green zone around the 

original estate Frankendaal. It was allocated as park, cemetery 

and community dock to emphasise the garden village feel.13 

Architect Merkelbach, who became Amsterdam’s town master 

Figure 9 Houses under construction on March 6, 1950. 
(Gemeentearchief Amsterdam, GAR, Amsterdam Municipal Archives).

Figure 8 Building system Airey. (R.S.F.J. van Elk en H. Priemus, 1971).

Figure 7 Building system Dotremont - Ten Bosch 
(La Technique des Travaux 1952, 5/6, 153-156).
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mason in 1956, resided in the country house for the remainder 

of his life, and his wife continued to live there after his passing. 

In 2009, the country house was turned into a restaurant with 

other facilities. The flats in Jeruzalem themselves were firmly 

embedded in the green surroundings, according to Mien Ruys’ 

design. Each street, each courtyard got its own planting plan. 

It forms a coherent whole with a rich variety. The flats with 

backyards, balconies and on-site storage areas are separated 

from the public areas by low fences and low vegetation. Every-

thing was executed as one whole according to a meticulous 

design by the architects and urban development planners; a 

warrant for a sustainable concept.

 The flat ownership changed; in the Nineteen Eighties 

they were owned by three corporations: De Dageraad (later 

De Alliantie), De Key and Patrimonium (later Rochdale). Around 

1990 a series of modifications were made that were mostly 

visible on the outside: gables clad with brick and wooden 

boards, white painted chimneys, plastic window frames in the 

rear façade replacing wooden ones, painted concrete façade 

elements, and plated roof edges (Figure 10 and 11).

Each housing corporation conducted this in a different 

manner.  No major changes were made in the flats’ interiors. 

The technical condition was apparently sufficient to serve 

the next generation of residents. Aside from these more or 

less superficial modifications, the original construction and 

setup of the flats remained unchanged. The front façades, in 

particular, were in a remarkable authentic condition (behind 

some paint and plating) when the decision to demolish was 

announced in 1997. Almost all of the original window frames 

with wooden ventilation louvers, for example, were still in 

place (Figure 12). The concrete awnings above the doors 

that were ultimately used as entry doors to the flats were dirty 

but entirely intact (Figure 13). The fact that there are no 

such awnings above those doors that were used as entry doors 

to the storage rooms but later served as additional entry doors 

to the flats does not stand out. Today’s ambience matches the 

original; not least due to the urban situation. Only the number 

of parked cars has increased but even that is better than in 

other parts of Amsterdam because residents, old and young, 

own fewer cars than families do.

Preservation by stagnation
Purely from a speculative perspective and following the vision 

of project and land developers from the city of Amsterdam, in 

1997 firsts plans were made to restructure the neighbourhood 

Jeruzalem Frankendaal under the denominator ‘Structuurschets 

Watergraafsmeer’ (structure sketch Watergraafsmeer) under 

the responsibility of the relevant city district. The idea of a 

compact city was the leading factor, and replacement buildings 

were deemed necessary. This lead to an area analysis by the 

three housing corporations in 1999, and to a mutual report in 

2000 in which they presented their vision of the future of the 

stock of flats and the impact on the neighbourhood. Conclusion: 

‘a joint elaboration of a demolish/new building scenario executed 

in phases offers the best perspective for the neighbourhood in 

the long run.’14   

Figure 10 Front side after renovation (1990) in 2007. (H. Zijlstra).
Figure 11 Back site after renovations (1990) in 2007. (H. Zijlstra).
Figure 12 Detail of the front façade in 2007, 
still with the original timber window frames but with a refurbished roof board 
and rain drainage system.
Figure 13 Detail of the front façade in 2007, 
with the original concrete awning. (H. Zijlstra).
Figure 14 Poster at the front door of one of the members 
of the resistance: ‘Behoud Jeruzalem’ (Preserve Jeruzalem) in 2004. (H. Zijlstra). 
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 The residents at the time were informed by letter; 

which was followed by an organised resistance: ‘Behoud 

Jeruzalem’ (Preserve Jeruzalem)15 (Figure 14). As described 

earlier, the residents were happy with their flats and demolition 

was no option for them. At the time, restructuring on the basis 

of above mentioned reasons was widely practised in the 

Netherlands. In 2004, an exhibit in the Nederlands Architectuur 

Instituut (in 2013 renamed as The New Institute) and the 

accompanying publication edited by Jacqueline Tellingen offered 

a comprehensive account hereof. Of the two million flats that 

were realised during 1945 and 1970, seven thousand flats per 

year were demolished from 2000 onward.16   

 Thus, the real reason for demolition was not the 

condition of a particular flat itself but rather the development 

concept of condensing and further exploiting inner-city areas 

such as Jeruzalem in Amsterdam.

 In 2000, initial research was conducted into the 

structural condition of the flats; mostly with the goal to find 

reasons that supported the demolition option due to inadequate 

structural substance.17 A second edition was generated in 2001 

which proposed modifications over a 40 year restoration period. 

But the corporations considered the costs for thorough resto-

ration of the flats as too high. 

 The united protest movement ‘Behoud Jeruzalem’ met 

great approval. The residents did not consider the condition of 

the 50 year old flats to be very bad, and did not want to accept 

demolition. They did not even think that thorough restoration 

was absolutely necessary. A discussion round was organised with 

architects, urban development planners, involved parties and 

interested experts from architecture and urban development 

under the direction of Maarten Kloos (directeur ARCAM) in May 

2002. The presence of Anita Blom on behalf of the Rijksdienst 

voor Cultureel Erfgoed (RCE, State service for cultural heritage) 

led the discussion to the topic of whether this post-war neigh-

bourhood could be declared a national monument. However, 

at the time the RCE was still busy generating an inventory of 

the architecture of that period. In 2002, Marieke Kuipers 

mentioned the neighbourhood Jeruzalem in the book ‘Toonbeelden 

van Wederopbouw’ (Examples of Post-war Reconstruction).18 In 

2007, minister Plasterk confirmed the top 100 national monu-

ments from the rebuilding period in the Netherlands suggested 

by the RCE, which included Jeruzalem.19 Furthermore, the 

reaction of residents and experts against demolition plans was 

so fierce that new plans were brought to paper in 2002: the 

‘Toekomstvisie Frankendaal’ (Vision on the Future Development) 

(50% demolition and 50% new building) and the ‘Cultuur-his-

torische Effect Rapportage’ (Survey on Cultural Heritage Impact) 

by the Bureau Monumentenzorg Amsterdam (BMA, Office for 

preservation of monuments). And Bertus Mulder from De Werk-

plaats voor Architectuur (His Architect’s Office) was commissioned 

to create a design/plan for a monumental 25-year restoration. 

In late December 2002, Bertus Mulder was able to use the sub-

study about Jeruzalem I conducted as part of my dissertation.20 

This provided him with a lot of information that he could not 

have gathered in the short amount of time allotted to him 

to make the plan, and thus would have not been taken into 

consideration. This sub-study was based on all of the drawings 

available at the Nederlands Architectuurinstituut (NAi) (Dutch 

Architectural Institute), archived records from the BMA, literature 

and other sources. In part based on this information, Mulder 

came to the conclusion that the modifications conducted by 

the housing corporations around 1990 must be reversed first. 

The original concrete façade panels were to be preserved, the 

window frames newly built according to the original drawings 

and equipped with insulating glass. On the inside, the flats were 

to be insulated and updated to present-day requirements. The 

flats were to be ‘de-duplexed’ and a suggestion was made for 

horizontal break-throughs. Mulder’s plan as well as the ‘Toekomst-

visie Frankendaal’ were extensively discussed and underwent 

many procedural rounds; just to be terminated in 2005 with a 

notification that they were financially not feasible. There was 

an estimated shortage of €13 million. At that time, the housing 

corporations stopped any further planning.

 In the meantime, a request for recognition as national 

monument for part of Jeruzalem was submitted in 2004; a fact 

that did not keep housing corporation Rochdale from proposing 

complete demolition in 2006.21 And again, this led to massive 

resistance. The posters ‘Behoud Jeruzalem’ still hung in the 

residents’ windows. In July 2007, the neighbourhood adminis-

tration decided to agree with the demolition plans of Rochdale.

Monument in development
RCE and BMA were informed of the intended demolition by the 

neighbourhood administration; the unpleasant surprise was even 

greater considering that preparations were underway to get 

Jeruzalem recognised as national monument. Following a 

political battle, the suggestion to keep six blocks and the school 

seemed an acceptable compromise. A new urban development 

plan was developed with Maurits de Hoog as supervisor. Then 

Karres and Brands (landscape Architects) worked out the plan. 

Jeroen Schilt from BMA said: ‘Finally there was a future-oriented 

starting point that was anything but a weak compromise.’ In 

2009, an urban development plan was in place that the BMA, the 

housing corporations De Key and Rochdale (the alliance had 

been bought out) and the residents could agree with.22 

 In February 2010, under attendance of minister Plasterk 

the six city blocks and the school of Jeruzalem were officially 

designated national monument as the first post-war housing 

ensemble in the Netherlands. Housing corporation De Key / 

Principaal who managed four of the six monumental blocks 

therefore decided (once more) to commission thorough research 

into the building technical condition of the flats with focus on 

a restoration plan. A different plan had to be made due to the 

fact that they were now dealing with a national monument. 

Hooyschuur Architects was approached for this purpose. 

Under the leadership of Jos Kroon the firm generated an action 

plan for the renovation of the six blocks of duplex flats that were 

designated as national monument based on a model flat. 

 Finally, after a process lasting more than 10 years, 

research was conducted based on building-technological and 

architecturally valuable aspects. A design was generated that 

was based on actual technological facts instead of speculation, 

Jerusalem’s way to eternity 9



politics and resident uprising. In particular, the organised protest against 

the speculative planning development led to stagnation. The problematic 

issue around long-term residents seemed to dissolve slowly but surely 

because fewer and fewer of the original residents still resided in the flats. 

With the new development plans it was possible to make a new design 

for the flats that would combine the duplex flats into the originally 

planned single-family flats. The national monument status and the 

time that had passed made it possible that ‘preservation by stagnation’ 

could be turned into ‘preservation by development’. 

Monument and sustainability
The next phase began. At the end of 2010 Ron Baltussen and Jos Kroon 

from Hooyschuur Architects were able to start with a model flat. One 

flat, which was attached to a shop and was therefore not executed as a 

duplex, was damaged by fire. This flat was used as a research object to 

find out in practice how the renovation could best be done. In this manner, 

destructive research can be part of the development (Figure 15); a 

method that Hooyschuur Architects used for other projects as well. It 

provides better insight into the actual condition of existing constructions, 

how things are constructed, and which solutions should be considered 

for realistic execution. During disassembly, all findings are meticulously 

recorded and combined into a report.23 When this is done, the final design 

is created, and further worked out for execution. Various surprises 

occurred during execution. Upon completion, an evaluation report was 

written, which was then offered to De Key / Principaal and Rochdale.24 

The report allowed for an accurate estimate of how the renovation of 

all flats in the six city blocks should be executed, and what it would cost.

 Besides the restoration plan, the sustainability aspect was 

included in the design. The goal was to not only recreate the original 

design and appearance but also to improve upon energy-related aspects 

and to fulfil current safety and comfort requirements. In practice this 

meant that drastic measures had to be taken related to energy consump-

tion, fire protection, and acoustics to comply with requirements 

for national monuments by BMA and RCE. Thus, the project was 

executed in close cooperation with these two institutions.25 The core 

of the problem shifted from preservation serving the existing residents 

toward preservation serving the preservation of a national monument, 

whereby the reasons for possible modifications were based on 

the same concept: fulfilling current quality requirements related to 

sustainability, comfort and safety.

Figure 15Destructive examination of the test housing in 2010. (H. Zijlstra). 
Figure 16 Interior of the restored home with underfloor heating and new window frames. (H. Zijlstra).
Figure 17 The new storage room filled up with the extensive climate installations. (H. Zijlstra).
Figure 18 Façade element of the test house inspected by Jos Kroon in December 2010. (H. Zijlstra).

Figure 19 Façade element of the test house drawn by Hooyschuur Architects, 2,5 cm 
thick instead of the original 4 cm. (R. Baltussen, 2011).
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Planning development guided by practice
The floor plan of the model flat was in its original state according to 

the initial 1952 design by Merkelbach and Elling. The evaluation report 

by Hooyschuur proposed that for the flats that were executed as duplexes 

with one upper and one lower flat and intended to be combined into 

one, one bedroom on the upper level should be sacrificed for the kitchen 

and a larger bathroom. Combining the two flats into one single-family 

flat meant that the kitchen could be a little larger because the separate 

entryway to the upper level could be eliminated. The original design 

made this modification easy. A larger storage room was required to 

accommodate more extensive climate installations which were deemed 

necessary for energy management – to profit from a heat recovery 

system and maybe even block heating combined with underfloor heating. 

The free span of 6.30m x 8.50m of the flat also easily allowed for these 

changes (Figures 16 and 17). 

 Sanitary and water installations, ducting and electricity were 

renewed. The roof, the floors on both levels and the walls to adjacent 

flats were thermally and acoustically insulated, and the floors of the 

model flat were equipped with underfloor heating. The foundation 

was in good condition but could not accommodate much additional 

weight. The concrete load-bearing elements in the walls, floors and 

facades in the form of prefabricated concrete beams and columns 

with tappets did not need to be replaced, and the interior cavity walls 

made of pumice concrete were intact as well. 

 There was less thought of preservation when it came to the 

façade cladding made of prefabricated concrete elements; and the 

architect decided to replace these since they were partly damaged 

and covered with several coats of paint. Jos Kroon van Hooyschuur 

had new façade panes and joists made that matched the original 

appearance but differed in thickness. The new façade panels were 

2.5 cm thinner than the original to allow for additional insulation 

material in the wall cavity, and so that the new panels could be 

mounted to the original concrete façade columns with thermal 

separation to avoid thermal bridges (Figures 18 and 19). 

 All window frames were replaced with wooden ones. Many 

had been damaged, and around 1990 a plastic frame was placed in 

the rear façade. The profile of the new frames matches that of the 

original window frames; but in some areas they became heavier to 

accommodate insulated glass (Figures 20 and 21). The cladding that 

was mounted on the roof edges in 1990 was removed. The detailing 

of the roof edges, gutter and rain water drainage were restored to 

the original design (Figure 22). Balcony floors were insulated, 

many layers of roofing removed, the roof reinsulated to last the next 

40 years, and the white paint was removed from the brick chimneys 

to retain the original appearance. 

Preservation and development
During the destructive research, i.e. dismantling of the model flat, 

it did not seem that much could be maintained, but that ultimately 

turned out much better than expected. And the entire package of 

measures did not lead to additional weight; meaning that the existing 

foundation could be left unchanged. Hereby the new façade elements, 

in particular, developed by Mikro Beton BV played an important role. 

Their thickness could be reduced from 65mm to 15mm by adding 

Figure 20 Original window frame cut in pieces to find out inspect the detailing and 
condition. (H. Zijlstra).
Figure 21 Façade after restoration on the backside. (H. Zijlstra).
Figure 22 Detail of the restored front façade with new gutter and concrete façade panels. 
(H. Zijlstra).
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glass fibre as reinforcement and plastic as binding agent. On 

17 December 2010 the first façade panels were mounted and examined 

on-site. Especially the hook-shaped edge panels raised problems 

because the surface structure did not run evenly across the edge 

(Figure 23). The manner in which the concrete was poured resulted 

in the edge areas being smoother than the rest of the surface. And the 

colour varied from panel to panel. Experiments followed with edge 

panels being sawed and invisibly glued. There were considerations 

to choose a different supplier for the final planning. Thus, in this 

respect, there was no definite conclusion upon completion of the 

test project. However, it was considered to have been sufficiently 

researched to advise proceeding in this manner.26   

In the beginning, dimensioning and accommodating different dimen-

sions as well as skewed parts of the construction raised questions. 

But after some corrections and upon filling the joints with mortar 

in the colour of the façade panels it turned out well (Figure 24). 

When the original façade was completed in 1952 the same problems 

must have occurred. The original façade panels had not been painted 

and the mortar had not been tinted either. The joints are clearly 

visible as dark lines. Now the joints were executed in the colour of 

the façade panels to achieve a homogenous appearance. The thickly 

veneered joints visible in the photos of 2000 are hidden under a thick 

layer of paint. They were constructed around 1990. Pictures taken 

immediately after delivery show how prominent the seams between 

the panels originally were (Figure 25).

 The execution of the new façade plating was closely observed 

by the RCE and BMA because it was considered the most important 

element to determine the project’s appearance. Replacement drives 

the discussion what is to be preferred: to maintain as much of the 

original material as possible or to imitate the original appearance 

while optimising thermal insulation. It was not for nothing that, in 

his 2003 design, Bertus Mulder left the outer façade constructively 

undisturbed. Partly due to findings from my research and a discussion 

related to this topic, he concluded that the façade plating determined the 

overall appearance. His plan included to clean and, where necessary, 

repair the existing façade panels. On the interior side a package of 

Rockwool, water vapour barrier and gypsum plates was to be installed. 

This would have reduced the net footprint of the flats significantly; 

resulting in yet more adjustments of the floor plans. The building 

physical condition was more critical than in the design by Hooyschuur 

Architecten as well.  

Conclusion
In 2011, technical innovations made it possible to achieve significantly 

improved heat regulation in the enveloping structure while maintaining 

the exterior appearance and very few changes to the floor plans of 

the flats. The additional four centimetres in the façade allowed for a 

ventilated and well insulated façade. The window frames were able to 

carry insulated glass with very little changes to the original dimensions. 

But the wood of the frames is a little coarser, and the choice of hardware 

might need to be reconsidered to achieve a more pleasing appearance. 

The storage unit is almost completely taken up by a central boiler, 

warm water and ventilation installations with heat recovery. This 

is worrisome because it is also the only place to store bicycles. This 

issue needs to be reconsidered because it does not seem desirable to 

place sheds in the gardens as they always border on public spaces. 

Another aspect with an impact on the experience of the surroundings 

is anti-sun glass in the large window arrangement of the rear façade. 

Herewith the architect tries to avoid installing exterior sun protection 

on the exterior façade. But with anti-sun glass it is impossible to use 

solar radiation to warm the rooms, and the outside view is always 

inhibited. Noteworthy in this respect is the fact that Merkelbach 

and Elling had indeed included exterior sun protection in their design 

as can be seen in the images of the Gemeente Archief Amsterdam27 

(Figures 26 and 27). Even though this was not executed it does 

offer an option for the future.

Figure 23 Façade element of the test house which is on the corner to see the difference in structure. 2010.
Figure 24 Front façade of the test house after restoration in 2011. (H. Zijlstra).   
 Figure 25 Frontage originally in 1951. (Gemeentearchief Amsterdam, GAR, Amsterdam Municipal Archives).
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 The high quality of the urban layout of Jeruzalem Frankendaal 

with its L-shaped buildings, courtyards, green spaces and modest flats 

has always been the determining factor during all the years of planning 

(Figure 28). Essentially, redevelopment always prevailed over 

restructuring. Whereby redevelopment in the literal sense of the word 

by project development on a planning level has shifted toward rede-

velopment on a building technological level. Jeruzalem Frankendaal 

is best served with the original architecture within the scope of the 

urban development by Mulder and Ruys after the design of Merkelbach 

and Elling. Together they have developed a plan that has been conti-

nuously discussed over the years but essentially has only been more 

thoroughly confirmed by understanding the actual meaning of the 

interplay between context, object and detail. It is amazing that with 

relatively little changes in the overall setup of the original design a 

complex of almost 400 fully-fledged and sustainable single-family flats 

can be created in fully matured surroundings close to the centre of 

Amsterdam.  

 The concept of working out precisely the design for restoration 

by means of a model flat was successful, and should serve as an 

example for other projects. Many issues became clear during the ‘on-site’ 

work. It provided valuable insight into the tasks that need to be accom-

plished, and facilitated the discussion about cost. Currently the plan 

has come to a halt again because the housing corporation considers 

the cost estimate based on the design by Hooyschuur Architecten, 

which in turn is based on the experiences gained from the model flat 

as too high. However, it would offer energy savings that would result 

in lower costs for the residents because of lower energy bills. Still, 

a step forward has been made in the (re)development of Jeruzalem 

Frankendaal, with the finish line in sight because our built environment 

will always be subject to change.

Final words
The possibility to make functional changes inherent to the flat typology 

of Jeruzalem – combining two flats into one – means principle sustain-

ability. Time told that the population itself did not change but that 

the small flats offered to opportunity to accommodate changing needs 

of the residents. Essentially, this is more sustainable than to combine 

two flats into one. Temporality becomes timelessness and therefore 

means sustainability. 

 And the project shows that it needs time to prove the value 

of a particular idea. Many planning projects can be executed in a 

more efficient manner if the underlying issue is discussed on a broad 

scale and all parties are more thoroughly involved in the planning 

process.  

Image credits:
Figure 1, 10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 23, 24, 28: taken by 

the author.

Figure 2: C. van Eesteren, ‘Frankendaal: een woonbuurt in de 

Watergraafsmeer te Amsterdam’, Forum, (1952)6/7, 187-193.

Figure 3: J. Schilt en Van Rossem, Tuindorp Frankendaal. 

Cultuurhistorische Effectrapportage, Amsterdam 2002.

Figure 4: R. Blijstra, B. Merkelbach, Amsterdam 1968.

Figure 5, 6: Archive BoWoTo Watergraafsmeer NM8-002.

Figure 7: A.H. Kwantes, ‘Le groupe d’habitations jumelées et pré-

fabriqées “Frankendaal” a Amsterdam’, La Technique des Travaux, 

(1952)5/6, 153-156.

Figure 8: R.S.F.J. van Elk en H. Priemus, Niet traditionele 

woningbouwmethoden in Nederland, Alphen aan de Rijn 1971.

Figure 9, 25, 27: Gemeentearchief Amsterdam (GAR) Amsterdam 

Municipal Archives.

Figure 19: R. Baltussen, Evaluatie proefwoning Jeruzalem, inclusief 

bijlage 1 t/m 23, Wormerveer Hooyschuur 

Architecten 15 juni 2011.

Figure 26: Nederlands Architectuurinstituut (NAi) Archive MELK.

Figure 26 The original drawing with the sunscreens by the architects. (NAi Archive MELK).
       Figure 27 Interior of the restored home watching the dictates of the window wood at 
       the small windows. (Gemeentearchief Amsterdam, GAR, Amsterdam Municipal Archives).
            Figure 28 The mature courtyard surrounded by the houses guarantees a 
            beautiful environment. (H. Zijlstra).
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Onderzoek naar 
Duurzame Monumenten
Duurzame Monumenten is één van de onderzoekslijnen 

van het Kenniscentrum NoorderRuimte van de 

Hanzehogeschool Groningen. 

Belangrijke thema’s zijn het beschermen van historische 

waarden, zuinig omgaan met energie en zorgvuldige 

herontwikkeling van historische gebouwen.

Traditionele isolatiemethoden zijn voor monumenten 

vaak minder geschikt. Daarom doen wij onderzoek naar 

mogelijkheden om energiebesparing en opwekking van 

duurzame energie te realiseren, zonder dat de historische 

waarden daarmee in het gedrang komen.

Herontwikkeling van historische gebouwen is aan de orde 

als een gebouw een nieuwe functie krijgt of in de huidige 

staat niet meer functioneel is. Ons onderzoek richt zich hierbij 

op ambities van actoren bij herontwikkeling, zoals behoud van 

historische waarden, gebruikscomfort, energiebesparing en 

rendabele exploitatie.

Onderzoekers, studenten en professionals werken samen in 

het onderzoek naar Duurzame Monumenten. Bent u benieuwd 

naar actueel onderzoek of geïnteresseerd in samenwerking? 

Neem dan een kijkje op onze pagina Duurzame Monumenten 

op de website www.noorderruimte.nl.



Annemarie de Groot works as consultant for board 
of cultural heritage Libau of the provinces of 
Groningen and Drenthe. As an architect specialized 
in conservation of heritage buildings she advises 
governmental organizations and owners on the 
conservation of listed heritage buildings. Also she 
was involved in the Dutch Belvedere program which 
focused on the approach towards heritage, today a 
slogan of this program ‘preserving by developing’ 
is common known. 

Background
When the church was no longer in use for religious activities 
the former municipality Borger bought and renovated the 
church so it could be used for the councils’ meetings. There-
fore some interventions were done: most of the interior was 
removed, with an exception of the historic organ; a new floor 
with a floor-heating system was installed, supplemented with 
a number of radiators. These radiators were placed in niches 
that where carved out in the thick walls, right underneath 
the windows. To improve the accessibility of the church an 
underground hallway between the town hall and the church 
hall was built. Toilets and installations were located under-
ground next to the town hall. (Figure 1)

After uniting the municipalities of Borger and of Odoorn 
(into Borger-Odoorn), a new town hall was built in Exloo, so 
the town hall and church became vacant. From then on the 
church hall was used on an irregular basis for activities of the 
local community. This changed when the owner of ‘Van Slag: 
platform of art & culture’ became interested in using this 
church for his enterprise. The municipality was very pleased 
with his plan, so he rented the building and modified the 

interior. In the autumn of 2012 the church was reopened and 
today his business runs above expectation. 

BUT….. The renter of the buildings quickly understood why 
the municipality was so enthusiastic about finding a renter: 
the energy costs were very high! And more important for the 
renter: no matter how much gas he burned, the visitors were 
complaining about thermal comfort. Meanwhile, another 
organisation showed interest in buying the church, allowing 
the current renter to use the building. But they were only 
interested if they were provided with recommendations to 
reduce the energy costs. (Figure 2)

Here our research started. While Maarten was working on 
his approach for reducing energy consumption in historic 
buildings, the province of Drenthe asked me, as a consultant 
for heritage buildings, to provide them with recommenda-
tions to reduce energy costs in the former church of Borger. 

Approach
The Dutch Heritage Act protects the church of Borger. The 
exterior and the tower are both valued with national impor-
tance; the interior (with an exception for organ and organ 
corridor) has lower to none heritage qualities. We started our 
research with the perspective that, although we relate energy 
use to buildings, energy consumption is the result of human 
activities, as we have preferences for a specific thermal com-
fort. Therefore activities, thermal comfort and complaints are 
important aspects of our approach and research. 

QSEM:  Quick Scan Energy  e f f ic ient  Monument
by Annemarie de Groot (Libau Groningen and Drenthe)

Interior after renovation (Annemarie de Groot, 2013) Figure 2

Figure 1 Exterior Borgers’ church
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The research was done in three steps:
• Inventory of the building
 • The technical condition
 • Explaining what causes energy consumption 
       (heat loss, materials, installations)
• Inventory of the use of the building
  • The type and frequency of the activities
 • User preferences (thermal comfort, future demands, 
       current complaints)
• Developing scenarios for reducing energy consumption

We collected data by assessing the building during a visit, 
and also used data provided by the renter of the building 
(use of the building and type of installations). Since it was only 
a quick scan, no in depth calculations on heat loss and energy 
consumption were done.

Results
Inventory of the building
The technical condition of the building and installations is 
good. Also different installations are present to provide in the 
user demands: a heating system (floor heating and radiators), 
a boiler, and a lighting and sound installation. 
It is expected that heat is lost through the wooden ceiling, 
single glass windows, radiator niches, the publicly accessible 
underground hallway (for fire safety), and by the cracks around 
doors. Also the heating system may not be efficient for the 
current use. A floor heating system is sufficient for regular use 
with about the same number of users, while in the current 
situation the use is infrequent and the amount of visitors 

varies. The adjacent radiators should provide for the 
peaks of thermal comfort demands. But the heating 
system might work inefficient because some radiators 
are placed behind the stage and the distance for trans-
porting hot water is long (through the underground 
hallway, about 40 meters) . The use of electricity is 
primarily influenced by the lighting and sound installation. 
It was also found that the boiler works 24/7, but is not 
used much. (Figure 3)

Inventory of the use of the building
The building is used for several types of activities such 
as concerts, meetings and catering by a varying amount 
of visitors (25-250). Also the activities take place on 
an irregular basis, for example not frequent during 
weekends, and more frequent during the evening and 
afternoon.
At this moment the operating expenses, and specifically 
energy costs, form a problem for the continuity of the 
use. Also, visitors complain about the thermal comfort. 
The renter added that heating the church is not a 
problem, but cooling down the church is. More practical 
demands are the addition of a terrace and shortening 
the distance to the toilets and storage (without using 
staircases).

Inventory of the building and installations 
(Annemarie de Groot, 2013) Figure 3 
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Developing scenarios for reducing energy consumption
With all the collected data, we made a range of energy measures 
that could be implemented in four scenarios (see Figure 4). 
So the owner can choose to implement one of more scenarios 
when the time is right (or the money available). 
• Easy-to-apply measures to improve thermal comfort: heat 
   or physical curtain to the entry of the underground 
   hallway, adding an extra door in the hallway to the (cold) 
   tower, crack sealing, replace the boiler for a kettle, using 
   blankets for smaller (more personal) activities and monitoring 
   the energy consumption to find out whether the building 
   and energy management could be done more efficient.
• Minor modifications to the building and installations: 
   improving the efficiency of the existing situation by placing 
   insulation behind the radiators, stop using radiators behind 
   the stage and using a more easy control system for heating.
• Major interventions to the building and installations: 
   applying a cooling system, heat recovery in a ventilation 
   system, adding an enclosed entrance area, build an extension 
   for toilets and storage which may also be used for a heating 
   system (shortening the distance of heat transport).
• Energy and the environment: generating energy by using 
   solar panels (which may also be an awning or canopy for a 
   terrace, generating energy by a wood pallet heating system, 
   using rest heat from neighbours for the floor heating 
   system. When choosing for an energy measure that involves 
   other organisations, the owner of the church will become a 
   participant, which is another role than a client (the economic 
   risks and legal aspects may raise complexity of the decision-
   making process).

Impact of the results and discussion
The results of our research were presented to the province of 
Drenthe and an energy consultant was asked to make calcula-
tions on the recommended strategies in the quick scan. 
The consultant advised to take into account the majority of 
suggestions from strategy I) and II). Furthermore, he suggested 
the BaOpt system as an alternative to the current heating 
system, which could reduce energy consumption and raise 
thermal comfort. Together with the current owner (the 
municipality), the interested ‘new’ owner and the National 
Heritage Agency, the concrete plans are worked out. What 
is the impact of bringing in a new type of (heat and CO) 
controlled ventilation system to the heritage qualities of the 
monumental church? Or is this impact acceptable weighing 
the advantages for the use (thermal comfort and operating 
expenses)?

Evaluation of the approach
In this quick scan we tried to balance thermal comfort with a 
reduction of energy use and with the preservation of heritage 
qualities. The urgency for the quick scan was because of 
high operating expenses. To improve the QSEM-approach the 
technical and financial feasibility of potential energy measures 
should be studied. But first the owner and municipal government 
must agree on the legitimacy of implementing energy measures 
(the urgency for the owner) and on what energy measures are 
acceptable (weighing heritage qualities and the user value).
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Sketches of alternative scenarios for improving 
the heating system and the windows. Figure 4



he field of heritage conservation is pressed to change on two accounts. Firstly, the 
context has changed dramatically due to the environmental changes and its subsequent 
necessity of sustainable development. 
Secondly there has been a shift in the definition of heritage and heritage assets from 

tangible to the recognition of the intangible assets of heritage. Also the social and psychological 
benefits of heritage are now recognized. 

In light of these developments, the conventional approach to value assessments does no longer 
suffice, which forms the basis for a new outlook on heritage preservation, which takes the 
user experience of heritage assets, the ‘sense of history’ as a starting point. The concept of the 
user experience is integrated in the conventional approach to analysis and valuation using five 
spatial and material categories that frame this sense of history: (1) spatial characteristics, 
(2) material finishes, (3) craftwork, (4) traces of use and (5) indoor climate. 

This new approach was tested in a case study project: the energy efficient restoration of a 
former village café annex dwelling, a national monument. In this project the sense of history 
of the building was taken as the starting point for every design decision, not the least the 
energy saving measures. 
Among other measures, the façades were insulated with a vapour open construction using clay, 
wood fiber insulation and wall heating, combining good insulation performance with preven-
tion of moisture accumulation in the historic construction. A system of ultra low temperature 
wall heating was used. This allows for an efficient use of the heat that is extracted from the 
ground water heat pump, and will save ±75% of carbon emissions through heating. Part of 
the energy concept was the embedding of a ventilation system that will keep the building at 
a constant under pressure, thereby contributing to the prevention of condensation problems. 
Also, the supply airflow will be preheated by leading the air through a ground tube.

The dynamic interaction between monumental values and sustainability measures using the 
sense of history model has led to a consolidation of its monumental values while considerably 
reducing the energy use of the building.
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Problem definition 
In this day and age, heritage protection faces two new chal-
lenges and two general issues. The first new challenge that 
characterizes heritage protection today is the changed and 
extended usability requirements that need to  be met, which 
often require intensive, drastic alterations to the buildings 
(e.g. ceiling height, ventilation rates). These alterations are 
often not permitted, due to the perceived destruction they 
inflict on the buildings. Secondly, the present demands on the 
performance of buildings regarding resource use and energy 
consumption are becoming more and more stringent. Reaching 
the required level of performance usually calls for major 
alterations as well (e.g. adding insulation to walls). Moreover, 
when methods of energy generation or water retention are 
planned, even more changes are needed.
The first general issue is the following. The translation of an 
elusive concept like heritage and its preservation into policy 
and legislation, leads to an inevitable abstraction and simpli-
fication of the concept. In our view, the difficulties of making 
the intangible tangible have led to a focus on the tangible 
material and a, albeit unintentional, disregard for intangible, 
immaterial values, the sense of history. This disregard could 
lead to this specific and very important asset of in existing 
material not to be recorded and therefore lost.
In the words of architect and phenomenologist Norberg-Schulz: 
“As a matter of principle science ‘abstracts’ from the given to 
arrive at neutral, “objective” knowledge. What is lost, however, is 
the everyday life-world which ought to be the real concern of man 
in general and planners and architects in particular.”
This brings us to a second general issue. In our view, there is 
another purpose of a value assessment, which is not fulfilled 
by current value assessments. Where current value assess-
ments are made to document the cultural-historic value of a 
building, they are explicitly not meant to serve as an aid during 
design of an intervention. As a designer it is therefore hard 
to get to grips with the values embedded in cultural-historic 
buildings, or to see the possibilities the building offers for 
usability and sustainability. This poses a problem when the 
new use of a cultural-historic building requires a re-interpre-
tation of its value in present times.

Problem definition
Before presenting our new model to capture the sense of 
history, we pose our view on how the intervention design is 
bound by a normative framework: the value assessment, as a 
specific selection of all properties of the building. 
In a given intervention case, the starting point of a design is 
the renewed interest in using the building. The traditional 
struggle of heritage preservation has always been meeting 
usability demands without undermining the value of the 
heritage building (Figure 1). 
As mentioned earlier, pressure on the performance of buildings 
regarding use of resources (throughout the life cycle of the 
building) today adds another layer of complexity to the inter-
vention design. The possibilities that can be identified to 
integrate both usability and sustainability meaningful into the 
building, are determined by the value assessment. The value 
assessment is therefore the normative framework within which 
the usability and sustainability solutions need to be found.
These added requirements have considerably reduced the field 
of possible design solutions. In  our view this is not a desirable 
situation, and there are two fundamentally different perspec-
tives on its solution. On the one hand, one could say that 
enlarging the number of design possibilities can be done by 
assigning less heritage values allowing for more room for 
usability and sustainability demands.
However, in this paper we argue the opposite. Following the 
above described model for the intervention design, the design 
possibilities will be enlarged by assigning more and more 
specific values, because they serve as starting points for the 
incorporation of usability and sustainability demands in the 
design (Figure 2). 

To start our search for a new way to grasp the true heritage 
assets, we turn to the fields of urban planning and geography. 
These fields use the notion of sense of place, or genius loci to 
describe the intangible aspects of a site. In the following section 
we go more into depth in to what this notion means and how 
it is used. Consecutively the notion is converted to our purposes.

Meeting usability demands within the boundaries of existing building Figure 1 Figure 2 Meeting usability and sustainability demands within the boundaries of existing building
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Place, sense of place and genius loci
In urban and landscape design the term ‘sense of place’ is 
commonly used as mostly social construct, as in environmental 
psychology, “by focusing on place meanings and attachment as 
products of shared behaviours and cultural processes”.
In geography, as defined by Tuan in 1975 “[p]lace is a center 
of meaning constructed by experience”, in which experience is 
“a cover-all term for the various modes through which a person 
knows his world”. “Places are constructed out of such elements as 
distinctive odors, textural and visual qualities in the environment, 
seasonal changes of temperature and color, how they look as they 
are approached from the highway, their location in the school 
atlas or road map, and additional bits of indirect knowledge like 
population or number and kinds of industries.” 

For our purposes we need a framework for analysis to be able 
to capture this sense of place, so that it can be used in heritage 
preservation practice. 
In 1980, architect Christian Norberg-Schulz, in his quest for a 
phenomenology of architecture, connects the physical environ-
ment to the symbolic meaning, and described ‘genius loci’ as 
representing the sense of place people have, understood as the 
sum of all physical as well as symbolic values in the environ-
ment. Norberg-Schulz has introduced a comprehensive frame-
work around his notion of the genius loci, the sense of place. 
According to Norberg Schulz “(...) the structure of place ought to 
be (...) analyzed by means of the categories ‘space’ and ‘character’. 
Whereas ‘space’ denotes the three-dimensional organization of 
the elements which make up a place, ‘character’ denotes the 
general ‘atmosphere’”. Later in his text Norberg-Schulz completes 
his construct of place by adding the category of ‘meaning’. He 
emphasizes the importance of the connection between these three 
elements of place, because it is a “qualitative, ‘total’ phenomenon, 
which we cannot reduce to any of its properties, such as spatial 
relationships, without losing its concrete nature out of sight.”
Especially interesting is the element of ‘character’ that Norberg-
Schulz introduces, which can be seen as the link between the 
purely physical (spatial properties) and the immaterial values 
of the space (meaning). Character, although physical, through 
sensory perception evokes meaning. Character are properties 
of the physical that trigger the connection of meaning to 
physical material.

Spatial structure
Norberg-Schulz describes  space as an ‘enclosure’ of which 
the “spatial properties are determined by how it is enclosed. (…) 
Enclosure primarily means distinct area which is separated from 
the surroundings by means of a built boundary. (…) The boundaries 
determine the degree of enclosure (openness) as well as the spatial 
direction, which are two aspects of the same phenomenon. When 
an opening is introduced in a centralized enclosure, an axis is 
created which implies longitudinal movement.”

Character

“The character of man-made place is to a high extent determined 
by its degree of openness. The solidity or transparency of the 
boundaries make the space appear isolated or as part of a more 
comprehensive totality.” 
Norberg-Schulz also emphasizes the concrete “material substance, 
shape, texture and colour” to be determining factors for the 
“environmental character” of man-made place. His description of 
the texture of the natural environment, the surface relief, illustrates 
this relationship between surface and character: “[V]ariations 
in the surface relief determine (…) to some extent its character. 
Characters such as ‘wild’ and ‘friendly’ are thus functions of 
the relief, although they may be accentuated or contradicted by 
texture, colour and vegetation. The words ‘texture’ and ‘colour’ 
refer to the material substance of the ground, that is, whether it 
consists of sand, earth, stone, grass or water, whereas ‘vegetation’ 
denotes elements which are added to and transform the surface 
relief. The character of the landscape is evidently to a high extent 
determined by these secondary elements.”
(p.15) Character however, depends upon how things are made, and 
is therefore determined by the technical realization (“building”).  
(…) A phenomenology of place therefore has to comprise the basic 
modes of construction and their relationship to formal articulation.

Meaning
Norberg-Schulz uses ‘meaning’ to indicate the result of the 
‘man-place’ relationship. He indicates two main psychological 
functions that are involved in this: ‘orientation’ and ‘identi-
fication’, because “(…) man has to be able to orientate himself; 
he has to know where he is. But he also has to identify himself 
with the environment, that is, he has to know how he is a certain 
place.” Norberg-Schulz uses the term ‘imagability’ as proposed by 
Kevin Lynch to elucidate this concept of ‘meaning’ as “that shape, 
color or arrangement which facilitates the making of vividly 
identified, powerfully structures, highly useful mental images 
of the environment”. 
Norberg-Schulz furthermore connects these ‘useful mental images 
of the environment’ to the understanding of the physical environment, 
where “[t]he word ‘understand’  here does not mean 
scientific knowledge; it is rather an existential concept which 
denotes the experience of meanings.”

A framework for sense of history
We can use this model as a framework to describe that specific 
sense of place that are the immaterial values of heritage build-
ings: the sense of history. For this we need to analyse the three 
elements of ‘space’, ‘character’ and ‘meaning’. 
From the theory of Norman-Schulz we can distil five elements 
of space that can possess certain properties which determine 
the character of the place: (1) the ‘way of enclosure’, (2) the 
surface relief of the landscape, (3) the measure of self-realisation, 
(4) the making and (5) the overall cosmic dimension.
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Norman-Schulz introduces his model of ‘place’ to find a 
phenomenology for architecture, that applies to all natural 
and man-made environment, where ‘building’ is the smallest 
mentioned entity and focus is on the scale of the urban and 
natural landscape. Also, history is only mentioned a very few 
times, and is never elaborated on.  
To translate the model of Norman-Schulz to the smaller scale 
of the individual building, and specific scope of history, we 
use the insights of Tuan(1975) on the role of experience in 
the study of place (Table 1). The perception of space takes 
place in consecutive steps, in which through different sensory 
modes the beholder becomes to get to know and understand it, 
as Tuan describes: “Experience is a cover all term for the various 
modes through which a person knows his world. Some sensory 
modes are more passive and direct than other. With taste, smell 
and touch we feel as though we are simply registering sensations 
provoked by external stimuli. With hearing, and particularly with 
seeing, we seem to be actively exploring the world beyond us and 
getting to know it objectively. Seeing is thinking, in the sense that 
it is a discriminating and constructive activity; it creates patterns 
of reality adapted by human purposes. Even taste, smell, and touch 
are affected by thought in the above sense: they discriminate 
among stimuli and are able to articulate gustatory, olfactory and 
tactual worlds. (…) Place is a centre of meaning constructed by 
experience. Place is known not only through the eyes and mind 
but also through the more passive and direct modes of experience, 
which resist objectification. To know a place fully means both to 
understand it in an abstract way and to know it as one person 
knows another.”  
Seizing upon this analogy, this process of getting to know a 
space can be illustrated by the process of how one person 
gets to know the other. This starts with the ‘first impression’: 
judging the book by its cover.  Physical appearance plays a very 
important role in constructing the image of the first impression. 
Another determining factor is their social context, who are the 
persons friends, or is he connected to? After spending more 
time together, gradually one starts to observe more, different 
and detailed physical and mental qualities of the other person. 
Through conversation one can learn about the past of the 
other person, which leads to an certain amount of  under-
standing, why the person has become the way he is today.
Combining these two theories has led us to identify the five 
elements of space, that can possess physical properties, that 
determine  the experienced historical character of the place. 
Together with the analysis of ‘space’  and ‘meaning’ this 
than forms a framework to describe the “qualitative, ‘total’ 
phenomenon” that is the sense of history of  a building. 

Table 1
Character by Norman-Schulz  Character by Franken & Meijer
Way of enclosure    Spatial properties
Surface relief     Material finishes
Cosmic dimension    Indoor climate
Self-realisation     Traces of use
The making     Craftwork

The total experience of place is formed first and foremost by 
sensory perception, but is deepened by conscious knowledge 
on ‘how it has become’, because this supports a deeper under-
standing of the sensory perception. Capturing the experience 
of place therefore requires a combination of sensory percep-
tion and conscious knowledge on ‘how it has become’ .

Elaboration of the categories through a first 
application of the model
The elaboration of the proposed framework for sense of history 
based on the model of Norman-Schulz for sense of place is 
done by applying the model to the case study building of café 
Laros.
We describe one of the rooms of café Laros, a listed village café 
annex dwelling in Velp, the Netherlands (Figures 4 and 5). 
The building belongs to private owners and has, since the clos-
ing down of the café in the 1930s, only been in use as dwelling. 
The building is appreciated by both heritage experts and lay 
man especially because of its sense of history and therefore an 
interesting test case for our model. 
The current configuration of spaces is the result of several 
additions to the original core of the building, which was built 
in 1866. The café is situated at the street side of the building, 
and recognizable by the porch that covers the café terrace. 
The café is shaped like an L around the dwelling part of the 
building. The café interior as it was established in 1911 is still 
completely intact, including the café furniture and beer tap.
As a test case for the model we have consciously chosen not to 
assess the café, as its sense of history is apparent. Instead we 
chose a room where the sense of history is distinctly felt, but 
is much harder to pin-point. 
The analyzed room is situated at the back of the building 
(Figure 5). It was part of the original core dating from 1866, 
but got its current form in 1975 when some interior walls were 
removed, and an extra door was added to connect the room 
directly to the hallway. Before this adaption the room had 
always been in use as a bedroom, afterwards it became the 
dwelling’s living room.
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Figure 5 The ground floor plan of the building; 
the examined room has been indicated

The front façade of the building; the café porch 
is hidden behind the high hedge Figure 3

Figure 4 The café interior facing the tap
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The value assessment

Spatial properties
The first category of analysis is ‘spatial properties’, the 
first element of space which is discerned, that forms the 
‘first impression’. These are the main physical properties, 
together with any striking features and connections to 
other (interior or exterior) spaces. 
Sensory perception of the spatial properties is among 
other things determined by proportional measurements 
of the space in relation to the beholder, of the space in 
relation to itself (e.g. height-width ratio).
The perception is deepened by understanding the why 
and how of these specific spatial proportions and connec-
tions to other spaces, through the history of its use and 
build. 
In the living room of café Laros the defining spatial 
properties for the sense of history are the box-bed and 
the vista through the doorway a view through the hallway 
and the kitchen, on  to the patio. Presently the house is 
a single unit, but has a history of housing two or three 
different families, which has led to a specific spatial structure. 
The two dwelling compartments where separated by the 
hallway, and the rooms where directly linked to each 
other. Instead on being  conjoining elements, the hallway 
is a strong border. Through the doorway a view through 
the hallway and the kitchen, on to the patio is possible.

Material finishes
The second category of analysis is the ‘material finishes’. 
The material finishes determine to a significant extent 
the way the spatial properties are perceived. The material 
finishes can be seen as the intermediary between man 
and material. In this layer the use of the space is shown, 
because it has been aged, worn and fouled. Material finishes 
are often changed by new users, reflecting their taste and 
ideas in choice of finish. The longer a finishing has been at 
the surface the more it has been able to absorb the users 
by aging. 

The material finishes of the space give a very different 
picture. The walls were insulated and covered with a 
coarse cement plaster in 1975. The original lime plaster 
has been lost and replaced for a material that cannot 
age gracefully. The floor is laid with the original wooden 
flooring, which has been locally worn, reflecting years 
of a specific kind of use. The wooden panelling above the 
box bed has been recently painted, and has not yet aged. 
However, beneath the surface, previous layers of paint 
have been kept.

The indoor climate
The third category of analysis is the ‘indoor climate’, 
an important denominator for the sensory perception 
of space. It evokes a specific sensation through passive 
modes of perception. It creates a sensory background 
for the more active modes of perception (e.g. sight and 
touch). 
The amount of daylight and sunshine that enters a room 
through the course of the day determine the ambiance of 
the space. The way a room is heated, and the way of ven-
tilation and draught determine the thermal comfort of a 
room. Sound levels are also part of the indoor climate, are 
sounds from adjoining rooms or outside very audible, or 
not? Modern ideas about (thermal) comfort had led to a 
levelling out of temperature differences through the day 
and through the seasons. These difference however often 
are determining for the sense of history. 
The large windows oriented on the south makes the light 
flood in the room. The ceilings and floors aren’t insulated, 
which makes for cold feet in winter and noise nuisance 
from the upper floor. In summer open doors and windows 
provide flood ventilation through the house.

Traces of use
Old buildings that have been used bear the traces of that 
use. These traces compose an important part of the im-
material values, because they link directly to former use 
and the people who made use of the building. Together 
they form pieces of evidence by which the story of the 
house and its inhabitants can be composed. 
Traces of use also includes furniture. Although not a fixed 
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element in the building, furniture very much adds to the 
sense of history, for the same reasons as material finishes. 
In public or communal spaces for instance, certain pieces 
of furniture can become part of the perceived sense of his-
tory of a room or building. 
The box bed reminds of a historic way of living. The small 
door in the top part of the box bed used to function as the 
way up stairs. This trapdoor hides an opening that 
provided light for a small opening in the cellar beneath 
the box bed.

Craftsmanship
Many studies show that people appreciate visible crafts-
manship. Also craftwork perceived as ‘ornament’ is 
positively appreciated.  The craftsmanship is a visible and 
touchable connection to the person that crafted it, and 
this makes it something that people can get attached to. 
Design can also be a form of craftwork. Craftwork 
represents the element of space that Norberg-Schulz 
refers to as ‘the making’: “The ‘how’ of a building comprises 
a general and particular aspect. In general any building 
possess a concrete structure  which may be described in 
formal-technical terms, and in particular an individual 
articulation of this structure. An archetypal building in 
this sense is a house whose primary structure consists 
of a ridge-beam by a (gabled) post at either end. Such a 
house possesses a clear, easily imageable order, which in 
ancient times helped man to gain a feeling of security.”
The craftsmanship in this room is represented in the 
detailing. The joists, visible on the ceiling, break the 
surface and give direction to the room. The space over the 
box bed is closed off with wood paneling, effectively adding 
usable storage space.

Concluding drawing
After having analyzed using the five categories and 
valued the different elements of the room on their 
contribution to the sense of history, a concluding drawing 
can be made, indicating the contribution of the individual 
rooms to the sense of history of the whole building and 
the therefore important connections between the spaces 
(interior or exterior).

First application of the model in a case study
The sense of history framework has been used as a guiding 
instrument through the design process to identify specific 
interventions where sense of history, energy efficiency and 
user demands coincide. The following describes the design 
decisions that have been taken for the integration of energy 
saving measures in the historic building, based on the results 
of the sense of history value assessment.

Insulation of the façades
The last big renovation of the building has been in the nineteen 
seventies, during which the facades have been insulated on 
the inside of the construction using a cavity filling mineral 
wool insulation and gypsum concrete blocks finished with 
a cement plaster (Figure 6). During the technical inspection 
of the building in 2012, it was noted that a number of beam 
heads of the bearing construction of the first floor was affected 
by wood rot (Figure 7). Further inspection indicated that 
the wood rot was caused by an excess of moisture that was 
retained by the construction around the beam heads. The lack 
of vapor permeability of the materials used for the insulation 
of the façades caused this problem. Excess water that entered 
the construction through cracks in the waterproof layer, or 
through leakage of the gutter, was retained in the construction 
creating the circumstances under which the wood rot of the 
beam heads could develop.
Restoring the water transport possibilities in the construction 
could be done by replacing the outer plaster layer for a moisture 
regulating plaster system, by which the moisture could be 
transported out of the construction. This material finish 
however, was rated to be of high importance for the sense of 

Figure 6 Picture of the insula-
tion system that was applied 
to the façades in the nineteen 
seventies

Figure 7 Two of the beams 
that were affected by wood rot
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history of the exterior of the building (Figure 8). The plaster 
layer has been worn and has been repaired a few times. This 
has led to a mottled surface that brings life to the building. 
However on the inside the walls have been plastered with a 
white cement finish, with a sharp granular texture, which 
detracts from the sense of history of the interior spaces. 

The solution was found in applying a highly moisture regulating 
system on the inside of the construction, composed of clay 
plaster, wood fiber insulation and wall heating (Figure 9).
Clay plaster possesses a moisture capacity that is 10 times 
higher than conventional gypsum plasters. It also has moisture 
regulating properties, which means that it can not only take 
up, but also dispense moisture. 

The wood fiber insulation was chosen, in addition to its moisture 
regulating qualities, because of the high thermal mass. It has 
a thermal resistance which is comparable to conventional 
insulation materials, but a higher thermal mass. This property 
is of importance in combination with the applied wall heating 
system.
The wall heating system was chosen for two main reasons. 
Firstly, while the largest part of the walls in the interior had 
been covered with modern cement plaster, most of the flooring 
in the rooms was still the original flooring. By choosing wall 
heating instead of floor heating, the original flooring could be 
preserved. Secondly, by heating the façades using wall heating, 
the wall is being dried from the inside out. 
The wall heating system that was applied is an ultra low 
temperature system, which has an average inlet temperature 
of 35˚C, instead of an average inlet temperature of 50˚C for 
conventional low temperature heating systems. This ultra low 
inlet temperature can be reached by increasing the emission 
surface by using more and thinner tubes. The bioclina system 
uses 4 mm tubes as opposed to a diameter of 10 to 20 mm for 
conventional systems (Figure 10).

Ground water heat pump
One of the most important views on the house, is the view 
while standing on the bridge over the creek that runs past 
the house. While the neighborhood is now dominated by villa 
buildings from the beginning of the 20th century, the creek 
and the café Laros building stem from the country village it 
was originally. The village was characterized by the many 
creeks that sprung from the hillsides of the Veluwe and the 
watermills that were used to process the crops that were 
grown by the local farmers. Standing on the bridge where 
you can see and experience café Laros at the same time as the 
small creek evokes a very strong feeling of history (Figure 11). 
At the same time, the groundwater flows downwards from the 
creek past the plot of café Laros which makes it very suitable 
to install an open source ground water heat pump.

Figure 8 The mottled surface 
of the exterior plaster layer is 
of importance for the sense of 
history of the exterior of the 
building.

Figure 9 
Detail of 
the wall 
construction

Figure 10 Picture of the bioclina heating system being installed.
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Roof insulation: insulating the dormer windows
One of the rooms on the first floor has been decorated with a 
set of wall paintings by the owner of the café, A.A.L. Laros in 1914, 
portraying different views of the village. These paintings were 
valued high in the conventional value assessment, the same as 
they were in the sense of history assessment. What was not 
captured in this value assessment that one of the paintings 
portrayed the view Laros had from the window of that room. 
Standing in that room today, one can look out of that same 
window and see how the surroundings have changed (Figure 12). 
This is a very important contribution to the sense of history of 
the room, and therefore of importance. Preserving this view is 
a different task than just the paintings.
The proposal to insulate the dormer windows on the outside 
of the construction, to preserve the interior of the windows, 
was initially rejected by the municipalities heritage advisory 
committee. The heritage advisory committee, who based their 
advice on the conclusions from the conventional value assess-
ment, did not have the right information to take into account 
the way the paintings were experienced. After reconsideration 
of the plans consensus was reached in insulating the dormer 
windows on the outside of the construction using very thin 
layer of high performance insulation material.

Pre-heated ventilation air
After insulating a building, providing for the right amount of 
ventilation is of great importance to prevent problems with 
condensation in the construction and to provide a healthy 
indoor climate. After insulating the façades, the percentage of 
the total heat loss that goes through ventilation air becomes 
60% to 70%. Preheating the incoming ventilation air can there-
fore considerably decrease the heat loss.

The plot where the house is built on is very long, approximately 
100 meters. This is characteristic for the plots in this neighbor-
hood. Both the view from the house into the garden, and the 
view from the back of the garden back to the house are of 
importance for the sense of history of the place (Figure 13). 
This long garden also inspired to putting in a ground tube from 
the back of the garden into the house, through which the 
supply ventilation air could be warmed up to ground temperature, 
which is a constant temperature of approximately 10˚C.   

Figure 11  (left) the creek and (right) the view of the house from the bridge

Figure 12  The painting of the view from the window in 1914, and that same view 
today can be experienced together
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Inside the house, the central corridor in the house was origi-
nally paved with ceramic tiles that were laid directly in the 
sand (Figure 14). This original flooring was preserved 
underneath a layer of cement and could be recovered. During 
the recovery of the original tiles, the corridor floor was opened 
up by which the sand beneath the floor became accessible. 
This was a great opportunity to lead the ground tube into the 
house, from which all the rooms on the ground floor could 
be supplied with pre heated ventilation air. An added benefit 
of this intervention was an increased comfort level because 
draught from incoming cold ventilation air was prevented.

Heat recovery of shower waste water
Identifying the traces of use of the house for the sense of 
history, has led to using one of the box beds to invisibly fit 
in a shower waste water heat recovery system. This system 
uses the residual heat from the waste water to preheat the 
clean shower water, and herewith reduces the amount of 
energy needed for the production of hot water by 50%.

Conclusion
Providing insight in the sense of history that is evoked 
by the material
By using the model of space, character and meaning to describe 
place, the immaterial values are directly connected to material. 
Furthermore, sense of history is induced by a spatial experience. 
Architects by nature design spatial experience.  A value assessment 
according to the RBO delineate ‘what not to touch’, a value 
assessment of the sense of history describes an experience 
that should be kept. Therefore the method generates a value 
assessment that will make a better interpretation of the 
heritage value possible in intervention designs.
Capturing the experience of a building can also provide an 
interesting advantage for the heritage building councils judging 
the applied intervention designs. Members of the heritage 
advisory committees judge plans by the submitted documents 
(plans, sections and photographs). They are not required to 
visit the proposed building site. When judging a change in the 
facade, a drawing of the old and new design is used. 
In our view this does not suffice, because e.g. the assessment 
of an intervention in the façade of a building, should take into 
account the way the facade is experienced from the outside, by 
passers-by, but also from the inside by the users of the building. 
Also, in our view, the outside should not automatically prevail 
over the inside. A facade should be looked at from both sides.  
With our model they can better judge the experience that is 
evoked in reality, but might not come across on (conventional) 
drawings.

Providing handholds for the design of an intervention, 
for architect, user and  sustainability adviser
As mentioned before, the experience approach provides better 
handholds for the design for architects. But also for the users 
(client, initiator of the intervention) and sustainability experts.  
As for the users, people mostly talk about the interior climate 

(too cold, draughty, ...,),  the material finishes (too dirty, want 
new plastering). The spatial properties do not suffice for their 
demands: the living room is too small, or a connection to the 
kitchen or the garden is desired. Every user makes its own 
‘traces of use’. New craftwork needs to be introduced. 
If a sustainability expert is asked to look at a building, he 
will search for chances and starting points for the fitting of 
sustainability techniques. These are installations, these have 
effect on the interior climate, it would be good if they 
enhance each other. Often techniques need to be fitted into 
the surface/material finishes. Also traces of use can give 
starting points for the new use.

Conclusion
We proposed a framework within which cultural heritage 
value can be captured, using five of categories, following 
the concept of genius loci used in urban planning. Using the 
presented tool to document the heritage value and thereby 
assessing its value, the heritage value is both better recognized 
and better documented than other, currently used methods. 
By focusing on the user-experience and its physical and non-
physical representatives in a building, leads for both usability 
and sustainability are found in the existing fabric and can 
therefore be the basis for the necessary intervention.
The tool is used for the design intervention in café Laros. 
Although it is used to good result in this project, to prove its 
workability it is necessary to develop the tool further and use 
it to assess more buildings.
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Figure 13 The view from the garden looking back at the house.

Figure 14 The original ceramic tiles in the corridor.
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Transversal Section of Vleeshuis Image 2.d
© Museum Vleeshuis Antwerpen

Vleeshuis outdoor view Image 2.a
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Introduction
The energy and environmental improvement in historical 

buildings with museum function is one of the most challenging 

aspects of the current energy retrofitting strategies.

Although heritage and historical buildings being part of the 

European existing building stock, contribute to 40% of total 

energy consumption in Europe3, it is practically and culturally 

inacceptable to consider energy saving as unique or primary 

aspect to be applied to them when retrofitting projects are 

designed.
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Abstract

he relation between energy consumption and indoor climate quality is fundamental 
as stated also by ISO EN 15251. In the historical built environment this relation is 
even tighter since often these buildings are equipped with obsolete plant systems, 

therefore low indoor climate comfort and  high energy consumption might occur. The cor-
relation between scan indoor climate and energy consumption increases, as the building 
envelope quality conditions degrade.
Commonly the sole presence of radiators or the absence of effective cooling systems may 
cause unsteady building thermal performance; As a consequence, on the one hand art-
works deterioration can increase due to thermal stress in materials, and on the other 
hand, building users might complain general or local discomfort.
This paper presents intermediate outcomes from an ongoing study in Vleeshuis Museum 
in Antwerp (Belgium). The thermal comfort evaluation for artworks and users has been 
studied during a monitoring campaign in free running period. Further studies will be 
performed in order to evaluate the indoor thermal comfort during the heated period. 
A separate classification of people and artworks thermal comfort has been evaluated, 
furthermore a simultaneous comfort range2 has been researched for the entire monitored 
period. The percentage of simultaneous satisfaction during the assessment was extremely 
low due to the high temperatures.

T

The UNESCO conference: ‘World Conference on Cultural Policies’ held 

in Mexico City in 1982 defined the architectural heritage as part of the 

wider cultural heritage itself. 

1 “energy consumption on buildings depends significantly on the criteria used 

for the indoor environment and building design and operations”

2 For users and artworks

3 “Buildings account for 40% of total energy consumption in the Union. 

The sector is expanding, which is bound to increase its energy consumption. 

Therefore, reduction of energy consumption and the use of energy from 

renewable sources in the buildings sector constitute important measures 

needed to reduce the Union’s energy dependency and greenhouse gas 

emissions”. Point 3, CE 31.2010 Indoor thermal qualityin heritage buildings 31



The importance played by the architectural heritage building pres-

ervation, is much more relevant than the issues related to energy 

saving. Indeed at Art 4 in the Energy Performance Building Directives 

(EPBD) is quoted an exception to the energy retrofitting interventions 

for ‘officially protected buildings’. 

However, when dealing with museums or historical buildings con-

taining artworks, the indoor thermal quality for collections and users 

comfort on one hand, and the consumed energy amount on the other 

hand, are subjected to an urgent discussions. 

It is well known that Indoor Thermal Quality (ITQ) in historical buildings 

is influenced also by surrounding environmental conditions. A cor-

relation up to 60% between external and internal physical indexes 

was found in historical buildings compared to 10% of correlation in 

modern ones1. Although the study has been performed in dwellings, 

the aforementioned correlation is representative of the eco systemic 

nature of historical buildings. Indeed the study pointed out the 

correlation increase not only because of the scan building envelope 

performance, but mainly because historical buildings were commonly 

designed on the basis of an eco-systemic interaction between building 

and outdoor environments permeable system. Therefore the strong 

relation between outdoor and indoor environments is unavoidable 

even though the building has been equipped with HVAC (Heating 

Ventilation Air Conditioning) systems2.  

For these reasons, the ITQ amelioration and primary energy use 

reduction, by implementing passive strategies, becomes reasonable as 

intervention option.3 4 5 6 7 8 9

Although the sole implementation of passive strategies in historical 

buildings is not always technically feasible or not always sufficient to 

achieve a good indoor thermal quality10 it is not possible to build up a 

close system neglecting the unavoidable indoor and outdoor environ-

ments link or2 1 the issue of plant system integration.11

Indoor Thermal Quality monitoring 

Indoor microclimate directly affects energy consumption12 13, the 

users comfort and artworks well-being14 15 16 17, therefore the im-

portance in assessing and certifying the indoor thermal quality by 

performing energy and environmental monitoring prior to any refur-

bishment has been generally recognized.

The monitoring process has a double aim: it is fundamental to control 

if the indoor environmental parameters meet the foreseen performance 

expectations in order to ensure artworks, building materials and 

users thermal well-being secondly it can check the energy consump-

tions versus the monitored indoor thermal quality.18 How much 

energy is being consumed in order to ensure a given ITQ? 

Often poor indoor thermal quality does not necessarily mean less 

energy use. In 1986 Thomson wrote: “There is something inelegant in 

the mass of energy-consuming machinery needed at present to maintain 

constant RH and illuminance, something inappropriate in an expense 

which is beyond most of the world’s museums. Thus the trend must be 

towards simplicity, reliability and cheapness.”19

Beside the energy saving issues, the  optimal temperature and relative 

humidity intervals values (and their effect on materials damage) is 

the prior aspect that should be considered while designing energy 

retro-fitting strategies for historical buildings and museums.20 21 22. 

In some cases the acceptable temperatures and relative humidity 

intervals are selected with regards to the people’s thermal satisfaction 

instead of the collection’s wellbeing.4 20 In other cases, the rigid 

application of “optimal preservation ranges” for works of art doesn’t 

match the preservation ranges for building materials: ‘A specification 

requiring 50% +/- 5% RH5 is intended to stabilize the conditions of objects 

made from organic materials. It doesn’t take into account the effect of 

maintaining 50% RH on the other factors such as the building (itself). If 

the building envelope is not designed with vapor barriers, insulations and 

thermally insulated glass, the building will be at risk of damage from 

condensation during the cold winter months’6 as written by S. Weintraub23 

The above discussed situation is the natural consequence of an unsolved 

conflict between specifications and guidelines with regards to the 

stringency of the indoor suggested environmental parameters13; 

moreover it is the consequence of the lack of a defined priority hierarchy 

to be taken into account when indoor hygrothermal parameters have 

to be selected for improving the indoor environmental quality in 

museums and historical buildings while retaining their historic evidence. 

‘What are the fundamental performance priorities on which the indoor 

quality has to be based when dealing with historical buildings or 

museums? Comfort for users or comfort for collections? Indoor 

thermal quality or energy saving?’

From deterministic to adaptive comfort 
aimed at works of art preservation
During the past years the indoor museum climate was commonly set 

up on a flat line control.24 The optimal indoor air temperature had to 

be constant at 21°C and Relative Humidity at 50%. Ensuring constant 

indoor climate conditions against strong outdoor weather variations, 

has been cause of huge energy consumption and plant system failures.

Recent studies have shown that artworks materials are not subjected 

to damage when temperature and relative humidity fluctuations stay 

inside a certain range.21 18 This important consideration has been 

even translated within European standards aimed at suggesting indoor 

climate conditions for works of art optimal conservation.25 26 27 

The Standards instead of proposing a theoretical optimal indoor 

(often unachievable) value, suggest ranges of acceptability based on 

the building indoor microclimatic history profile.

The EN 15757.2010 highlights the concept of materials acclimatization: 

“The strategy of this standard focuses on maintaining the microclimate 

in terms of level (…) to which the materials have become acclimatized 

for a long term”7. The consideration of acclimatization together with 

the one of adaptation corresponds to a dynamic indoor climate 

interpretation. It might be useless and extremely expensive in term of 

energy use to assume a temperature fixed value instead of allowing an 

acceptable variation interval8.     

Instead of deterministic approach, the hygrothermal adaptation 

approach might ensure high indoor thermal quality while allowing 

a substantial energy reduction.13 

Users adaptive comfort in historical 
buildings and museums 

When the EN 15757 was still in writing, an important paragraph was 

introduced: heating for thermal comfort versus conservation needs9, 

this paragraph was omitted within the final version published in 2010.25

In the omitted paragraph was discussed the indoor thermal comfort 

32 Indoor thermal qualityin heritage buildings energiek restaureren



for building users in comparison with needs for artworks optimal 

environmental conservation:’People may feel uncomfortable at lower 

temperature levels compatible with the need of conservation. In such 

case a compromise should be found between the two needs. For example 

staff and visitors may tolerate relatively low temperatures during short 

visiting times, if they are suitable clothed.’    

The environmental conditions for preservation needs together with 

users adaptable comfort theory10 was clearly discussed in a hierarchy 

order within an European standard. Preserving works of art was con-

sidered a priority over ensuring thermal comfort for people. Although 

the above mentioned paragraph was omitted within the EN15757 in 

2010, the issue of adaptive comfort for building users in specific circum-

stances, as for instance historical buildings, is discussed in this paper.

The issues related to the adaptive comfort theory for users and the 

importance in certify the indoor climate for an effective and complete 

building certification, are widely discussed in other European Standards. 

In EN15251.200728 is mentioned: ‘An energy certification without a 

declaration related to the indoor environment makes no sense.’ 

Vleeshuis museum. 
General building characteristics
The monitored building is the Music Museum in Antwerp. The out-

standing building importance derives not only from the collections 

contained in it but also from the building itself. The building is a typical 

medieval Flemish slaughterhouse11. Although the use destinations 

have changed across the Centuries, it is still possible to observe the 

original architectonic volume. 

The Vleeshuis was built to allow four important uses in independent 

spaces: the slaughter space, the market space, the house and storage 

spaces. These spaces were typologically defined by specific architectural 

and indoor performance requirements.29 The slaughter space was 

built in the cellar according to the needs of blood and waste disposal. 

Two gates allow even now, the independent access from outside. The 

covered market space, where the product had to be sold, is localized 

at ground floor. This space is defined by the same symmetry of the 

basement level: the space is divided in two naves by stone pillars12. 

Although the plan dimension are the same (7,00 - 7,30 m width), the 

vertical proportions are completely different between the two levels: 

3,45 m the maximum height in the basement level and 8,48 m the 

maximum height in the ground floor. The hall for sale had to be char-

acterized by large spaces, high light intensity and representativeness. 

On the third floor the merchant house hosts important rooms and 

big spaces for receptions. At this level fireplaces were designed to 

increase punctually the indoor thermal quality. The upper four levels 

constitute the attic of the building, the levels were used as products 

storage. The vertical distribution through the levels is ensured by 

five towers with staircases: one on each building corner and an 

extra tower on the south façade. The latter tower is the unique one 

connected to the basement level.

Currently the building is used with different functions. The basement 

and ground floors host the music museum: music instruments, 

paintings, sculptures, furniture and documents are exposed in glass 

showcases or without any protection to visitors and environment. 

Image 2. b Ground level (museum space) 
Image 2. c Basement level (museum space)
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The whole building is equipped by heating system only, there is no 

cooling or air exchange system.

Although the two museum levels are monitored by temperature and 

relative humidity loggers, there is not data elaboration, therefore the 

indoor environment cannot be certified in its long term performance.

While the heating system is switched on, there is no direct control on 

the temperature values; only the RH may be increased or decreased 

by using punctual de/humidifiers, when RH is found out of the 

allowable range. The de/humidifiers are used for the whole year. 

(Figure 2.e)13.        

The first floor (former house) and the attic levels are utilized as 

storage space: paintings, statues and furniture are stored under 

uncontrolled hygrothermal variations (Figure 2.f).   

From the second level till the fourth is articulated the attic of the 

building. A part from the second level, used as office, the rest is used 

as storage space (Figure 2.g). 

Even if a remarkable temperature stratification has been observed 

through the different attic levels, due to the presence of large ceiling 

openings (Figure 2.h), is not possible to consider each level as 

independent thermal environment.      

      

Figure 2.h Connection between attic levels (fourth level)

Figure 2.e Exhibition at the ground level
Sculptures storage at fourth level Figure 2.g     

Paintings stored at first floor Figure 2.f
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Methodology for ITQ assessment 
In order to set up retrofitting strategies in a optimal indoor climate 

management14 perspective, a combined indoor climate assessment 

and certification becomes necessary.

With this purpose, in the proposed ongoing study, the level of thermal 

satisfaction is studied for both users and artworks. Although the 

building has been monitored in each level, the only results for the 

parts hosting museum activities are below discussed. 

In the proposed study, the summer monitoring (July-August 2013) is 

evaluated. Further investigations will be performed during the winter 

period. 

Methodology for ITQ assessment: users comfort
As already mentioned the building is not equipped with cooling or air 

mechanical ventilation system, therefore the comfort evaluation for 

users has been based on the adaptive theory15 30 in free running period 

as introduced by the EN 1525128. A free running building is one in 

which no energy is being used either for heating or for cooling.31  

The thermal classification proposed by the mentioned standard is 

based on the calculation of the operative temperature for three interval 

categories against the exponentially weighted running mean of the 

daily mean external air temperature qed in such a series and it is 

calculated from the formula:

	 																					q rm = (1 – a) + (qed – 1 + a qed – 2 + a2 qed – 3 ...)

Where:
qrm= Running mean temperature for today
qed-1= Daily mean external temperature for the previous day
qed-2= Daily mean external temperature for the day before, and so on.
q= constant between 0 and 1 (0,8 recommended value) in.28 

The EN 15251 states: ‘the level of (people) adaptation and expectation 

is strongly related to outdoor climatic conditions’16. Basing the comfort 

expectations on the outdoor temperature in its dynamic profile instead 

of a given interval, may lead to a less expensive energy management 

and additionally it might answers to the needs of indoor climate 

based on material acclimatization; Required by the EN 15757.  

Therefore the acceptable indoor temperatures have been calculated 

on a dynamic profile for the whole monitored period on the basis of 

the six equations in (Figure 3.1).  

It is important to highlight that the temperature ranges are expressed 

in operative temperature. However within the EN15251 the air 

temperature might be considered as design temperature17 when the 

surface components temperature doesn’t differ significantly from the 

air temperature18 (temperature difference lower than 4°C) and when 

the occupants are involved mainly in sedentary activities and they 

may adapt their dressing code19.

The standard is targeted to evaluate the indoor climate for new and 

existing buildings, providing a certification on the basis of calculation 

and simulations or on site measurements.

The indoor climate is certified in its long term by evaluating the com-

pliance with the range values and possible deviations20. The standard 

suggests to certify an indoor space within a certain category only if 

during the 95% of time, the measured or simulated indoor parameters 

are in compliance with the category interval (see Figure 3.1).

Category Explanation

I  High level of expectation and is recommended for  

  spaces occupied by very sensitive and fragile 

  persons with special requirements like 

  handicapped, sick, very young children and elderly  

  persons.

II  Normal level of expectation and should be used for  

  new buildings and renovations.

III  An acceptable, moderate level of expectation and  

  maybe used for exiting buildings.

IV  Values outside the criteria for the above categories.  

  This category should only be accepted for a limited  

  part of the year.

Note: In order standards like EN1379 and EN ISO 7730 categories are 

also used; but may be named defferent (A, B, C or 1, 2, 3 etc.)

Figure 3.a Basement floor data loggers position; b Ground floor data loggers position

  Constant  Category I Category II Category III

Upper limit q i max = 0,33qrm+ 18,8… +2  +3  +4

Lower linit q i max = 0,33qrm+ 18,8…  -2   -3   -4

Table 3.1  upper and lower limits for each category, EN15251

Figure 3.1 , ITQ categories for users comfort in EN 15251
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In order to perform the long term evaluation, basic statistical indexes 

have been introduced: Performance Index (PI) and Failure Indexes (FI). 

The Performance Index expresses the percentage in time in which 

the monitored parameter is within the acceptable interval; Pl (%)=St 

(t interval limits)/ St
0 (total time). The Failure Indexes expresses the 

percentage in time in which the monitored values are out of the 

acceptable interval Fl (%) = 1 – Pl.

The methodology proposed in this study follows a cascade order. The 

first step aimes at evaluating the overall ITQ category for the whole 

space. In case of unexpected low classification, it might be important 

to investigate the reasons for the occurred discomfort, by comparing 

the failure indexes. Since a discomfort might occurs for multiple reasons, 

specific failure indexes have been taken into account during the 

evaluation. For people discomfort assessment two specific different 

FI are introduced. 

Failure cool Index (FIc) expresses the percentage in time, in which the 

monitored parameters are below the lower acceptable interval limit; 

FIc (%)=St (t below lower limit)/ St
0 (total time).

Failure warm Index (FIw) expresses the  percentage in time in which 

the  monitored parameters are above the upper acceptable interval 

limit; FIw (%)=/ St (t above upper limit)/ St
0 (total time). 

If a discomfort occurs for a percentage of time higher than 5%, it 

might be necessary to evaluate the entity of each parameter deviance. 

To be in compliance with a certain class the PI percentage should be 

at least 95%, if it is lower (FI higher than 5%) the ITQ in that specific 

space cannot be classified within that category.

During the people comfort evaluation, specific failure indexes related 

to relative humidity are not considered since according to EN 15251, 

the effect of RH is not relevant on the thermal sensation and 

perceived air quality when people are involved in sedentary (or similar) 

activities21 31   

User’s comfort, results discussion
In order to evaluate the ITQ for visitors, the temperatures referred 

to the museum opening hours have been extrapolated. 

The acceptable indoor operative temperatures in Table 3.2.1 are 

plotted against the daily external mean temperature. It is possible 

to read the indoor intervals according to the outdoor temperature 

variation as already described in the Methodology section. The indoor 

thermal quality for the free running period in basement and ground 

floor will be classified according to the EN 15251 in four categories 

(three performance categories and one out of range).

In Table 3.2.2 the Performance indexes for the basement level (3 logged 

points) are plotted against the third category. Within this level, the 

temperatures have been in compliance with the third category for 

95% of time in each point. Hence the failure indexes, for this category, 

have been for 95% of time below 5% threshold value.

Furthermore, in order to understand why the basement level cannot 

be classified at the second or first category, it is possible to read the 

complete data in Table 3.2.3. Analyzing the second category data it 

can be motivated that only one measured point (-1.2.3) may be classi-

fied within the second category (PI ≥95%), while in the other points 

the PI values have been lower than 95%. The occurred discomfort 

was higher than the 5%. Indeed in point -1.1.1 (see the key plan in 
3.2.2) the PI is 35,78%, according to the second category requirements. 

It means that the temperature values achieved only for 35,78% of 

monitored time the category requirements. Therefore the registered 

FI was 64,22%. By comparing the general FI (FI 64,22%) with the 

specific failure indexes it is possible to figure out that the discomfort 

is totally correlated to the warm failure index (FIw 64,22%). Although 

with lower percentages, the same situation occurred in point -1.1.2. 
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Indoor thermal qualityin heritage buildings 37

Category PI (%)  FI (%)  Fic (%)  Fiw (%)

-1.1.1
III  97,30  2,70  0,00  2,70

II  35,78  64,22  0,00  64,22

I  0,58  99,42  0,00  99,42

-1.1.2
III  96,78  3,22  0,00  3,22

II  90,09  9,91  0,00  9,91

I  6,11  93,89  0,00  93,89

-1.2.3
III  100,00  0,00  0,00  0,00

II  98,78  1,22  0,00  1,22

I  28,64  71,36  0,00  71,36

Table 3.2.3  Performance index in the basement level; Category III

The results by category and by logging point is reported below in 

Table 3.2.3. The monitored temperatures have been too warm with 

regards to the second category for two logged points on three and for 

all the logged points with regards to the first category. Finally, according 

to the definition proposed by the EN 15251 (see Image 3.1.1) the 

ITQ in the basement level corresponds to an acceptable level of expec-

tation for existing buildings. 

The hourly temperatures registered at the ground level were slightly 

higher than the temperatures on the basement floor. An hourly mean 

temperature difference of 0,34° was found with regards to the entire 

day and 0,14° with regards to the working/visiting hours. Due to this 

slight higher temperature in the ground floor, the FI is out of the 

allowed percentage threshold (5%) even with regards to the third 

category. Therefore the ground floor can’t be classified within the 

three categories proposed by the EN 15251. In this case the Standard 

admits a temporary discomfort for short year periods: ‘Values outside 

the criteria for the above categories. this category should only be accepted 

for a limited part of the year.’ See image 3.1.1 
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Since the monitoring campaign was performed during the hottest  

year period, a weak indoor thermal quality was expected. Beside the 

missing of mechanical ventilation and cooling systems, in the two 

described museum levels, no windows or doors were constantly 

opened in order to reduce the air temperature. The two levels have 

not openable windows (See images 2.a,b,c) therefore the building 

envelope has been the solely contribution to avoid the overheating.

The ground floor cannot be classified within the three acceptable 

categories since the PI (for each category) has been below the 95%. 

The Failure warm index has been always the reason of discomfort. 

Temperatures out of the upper allowable range were found for more 

than 5% of time (9,01%-18,87%) in each logger position. If overheating 

occurs in buildings without mechanical cooling, the EN 15251 suggests 

to consider passive solutions in order to reduce the temperature 

before opting for mechanical ventilation or cooling systems22. 
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Table 3.2.4  Performance index in the ground level; Category III

Performance Index (%) Failure Index (%) Category III Ground level
 90,99

12,93

12,93

9,01

9,01

18,85

18,85

Category PI (%)  FI (%)  Fic (%)  Fiw (%)

Space 0.1.1
III  90,73  9,27  0,00  9,27

II  71,04  28,96  0,00  28,96

I  46,78  53,22  0,00  53,22

Space 0.1.2
III  87,07  12,93  0,00  12,93

II  90,09  9,91  0,00  9,91

I  6,11  93,89  0,00  93,89

Space 0.1.3
III  90,99  9,01  0,00  9,01

II  74,07  25,93  0,00  25,93

I  45,88  54,12  0,00  54,12

Space 0.1.4
III  83,20  16,80  0,00  16,80

II  59,27  40,73  0,00  40,73

I  20,59  79,41  0,00  79,41

Space 0.1.5
III  81,15  18,85  0,00  18,85

II  74,07  25,93  0,00  25,93

I  13,96  86,04  0,00  86,04

Table 3.2.4  Performance index in the ground floor level; Category III
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Methodology for ITQ assessment: artworks 
wellbeing
The microclimate management for museums and historical buildings 

may differ according to the building installations and indoor climate 

preservation requirements. Beside the approach foreseen by EN15757, 

based on the natural fluctuations assessment, or by UNI 10829, based on 

the temperature and relative humidity range and deviation assessment, 

there are other control strategies based on the RH evaluation. The RH 

becomes, therefore, the unique parameter that has to be controlled. 

In the latter case, temperature is adjusted in order to reach the 

required RH range23.32  

In Vleeshuis the heating system is activated only during the winter 

period, while portable condensing dehumidifiers and humidifiers are 

active for the whole year. Both in heated and free running period, the 

RH is the only controlled environmental index.

For the artworks preservation the hygrothermal indoor conditions 

should be ensured in the same time21 33 22. Is not possible to consider 

acceptable a certain indoor environment if only one parameter is in 

compliance with the given range. Indeed, the Performance index (Pi) 

in this case has to be considered as simultaneous index. Four different 

specific Failure Indexes (Fi) are taken into account. 

Two indexes for temperature: Failure cold (Fc) and Failure warm (Fw) 

and two indexes for relative humidity are considered: Failure inferior 

(Finf) and Failure superior (F sup) respectively if relative humidity is 

lower than the minimum threshold value and if it is higher than the 

upper threshold value.   

The acceptable indoor temperature and RH intervals to be maintained 

in the museum have been agreed with experts from the conservation 

and restoration collections management office24 of Antwerp 

Municipality in a cross disciplinary approach.24 Different international 

standards, guidelines and approaches have been evaluated.34 26  

The hygrothermal intervals have been selected on the basis of a 

moderate level of expectation acceptable interval (category II) and 

high level of expectation optimal interval (category I). A third interval 

has been introduced to classify the environment if it is out of the 

range: risk interval (category III). The intervals category are reported 

in Table 5.1. The daily maximum temperature (Δ Temp) and Relative 

Humidity (Δ RH) deviations have been inferred by the UNI 1082926  

                                Temp (C°)     RH (%)      Δ Temp (C°)       Δ RH (%)

I category       19-21               50-55          1,5                        6

II category     18-24               40-60           1,5                        6

III category    17-27               ≤40; ≥60     1,5                        6

Table 5  ITQ categories for artworks preservation 

Artworks well-being, results discussion
The aim of this assessment is to propose a simplified methodology in 

order to check the indoor quality when artworks are present; It is not 

an aim of this study to find an immediate relation between categories 

and deterioration typology (e.g. mould growth, risk of cracks etc.). 

This methodology might be supporting for the collection curator and 

might be fundamental for retrofitting strategies selection. It is impor-

tant to highlight that the proposed methodology has to be considered 

as first check, but it has to be combined with other specific inspection: 

e.g., although the indoor air temperature might be classified in an 

optimal range for artworks conservation, high surface temperatures 

may be detected by infrared assessment. In this case more specific 

analysis should be performed.

Table 5.1.1; Performance index in the basement floor level; 
Category II
In table 5.1.1 the results for each monitored point is reported 

against the second category. The simultaneous performance index 

(blue point) and the general performance indexes (thermal Pi and 

hygro Pi) have been plotted. It is possible to see that the whole 

basement level cannot be classified within the second category since 

the simultaneous Pi (HygroThermal PI) is extremely poor. Lower than 

the requested 95%. The hygro performance index has been maximum 

52,38% while the thermal performance index has been maximum 25%. 

Since the discomfort causes have been the same for both the levels; 

For brevity, only the results related to the ground floor are deepened 

in order to explain the methodology approach.
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Table 5.1.1  Performance index in the basement floor level; Category II



Table 5.1.2; Performance index in the ground floor level; 
Category II
On the ground floor, the global performance indexes are higher than 

on the basement floor. However the results are not enough to ensure 

the second category classification. Since the level is ranked at the 

third category (out of the acceptable range), the causes of discomfort 

should be investigated. The example of the point 0.1.1 is discussed. 

The simultaneous Performance index is 45,62%; The hygro performance 

index is 94,98% therefore it is in compliance with the second category 

interval, but the thermal performance index is 48%, hence the simul-

taneous Pi is lowered at 45,62%. The ground level, as a whole, can’t 

be classified within the acceptable intervals. In order to figure out 

the reasons for hygro and thermal failures, the specific failure indexes 

should be investigated.

Table 5.1.3 a Specific performance indexes in the ground 
floor level- Category II; b Specific Failure indexes in the 
ground level- Category II
By reading the specific failure indexes it is possible to infer the hygro-

thermal discomfort causes (see table 5.1.3.b) and the weight of 

their deviance. It is possible to figure out the reasons why each point 

cannot be classified in a certain category. On the basis of this results, 

it is possible to design more accurate investigations.

The point 0.1.1 had temperatures in compliance with the second 

category for the 48% of the monitored period, and relative humid-

ity for the 95% (94,98%). It’s clear that the main discomfort cause 

was the high temperature since the thermal failure index coincide 

perfectly with the thermal warm failure index (52%). For the 52% of 

time the temperatures have been out of the upper acceptable range. 

To assess the temperature deviance, the cumulated frequency has to 

be controlled.    
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Table 5.1.4; Temperature cumulated frequency for point 0.1.1 
The temperatures in point 0.01.1 have been between 22° and 24° for 

48% of time. This interval corresponds to the second category require-

ments. But for 52% of time temperatures have been between 24° and 

27°. And for 1% of time even between 27° and 28°.

Table 5.1.4; Relative humidity cumulated frequency for point 0.1.1 

The cumulated frequency with regards to the relative humidity is 

plotted in Table 5.1.4. As already discussed, the performance index 

for indoor relative humidity  is 95%. 

The relative humidity has been in between 52% and 60% for 95% of 

time. The maximum deviations have been monitored, for maximum 

5% of time. The values have been 1% or 2% higher than the upper 

acceptable value with regards to the second category (upper limit 60%). 

According to the data elaboration related to relative humidity, this 

point might be classified within the second category. However since 

the ITQ with regards to artworks preservation has to ensure 95% of 

simultaneous HygroThermal performance index, it is not possible to 

classify this point at second category.

Table 5.1.4  Temperature cumulated frequency for point 0.1.1
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Methodology for combined assessment: users 
and artworks hygrothermal comfort
By considering the indoor environment comfort for users in its dynamic 

instead of deterministic profile, it might be possible to ensure an 

interval able to satisfy artworks and users thermal comfort in the 

same time. As already described in the Methodology section, during the 

free running periods the people comfort is variable and it depends 

on the outdoor thermal conditions28. It seems reasonable to assume 

that it may be possible to have percentage of compatibilities between 

the upper and lower intervals for users and artworks categories.      

The time percentage for the hygrothermal simultaneous satisfaction 

for visitors and artworks, has been calculated for the whole monitored 

free running period. The results of this evaluation are in Figure 6.1.1.

 

Figure 6.1.1 Compatibilities between visitors and works of art categories

  1 cat W.Arts 2 cat W.Arts 3 cat W.Arts

1 cat Users  49%   70%   100%

2 cat Users 30%   50%   100%

3 cat Users   0%   30%   100%

Figure 6.1.1 Compatibilities between visitors and works of 
art categories
The acceptable indoor intervals, based on the free running mean 

outdoor temperature for each comfort category over the time, have 

been compared with the indoor intervals for artworks preservation. 

The potential compatibility has been calculated. 

The 100% of compatibility can be ensured only with regards to the 

third category for artworks; This option cannot be accepted since 

the mentioned third category is out of the safety range for materials 

preservation (see paragraph. 5). In the monitored period, the best 

compatibility index may be achieved by considering the first users 

comfort category. 

The first category is able to ensure up to 70% of compatibility with 

the second category intervals for artworks preservation. But since in 

the monitored spaces, the first user category, hasn’t been achieved, 

the percentage of compatibility between intervals for users and works 

of art wellbeing, is extremely low (max 30%).

Conclusion
The problem related to the indoor climate in historical buildings, 

especially in buildings with museum function has been discussed 

in this paper. The aspect of the hygrothermal acceptable intervals is 

considered an important discussion point when the double aim of 

ensuring thermal comfort for people and artworks has to be balanced 

with the energy saving issue.35   

Often temperature and relative humidity values in historical buildings 

are monitored but not elaborated, therefore it is not possible to proof 

an eventual correlation between the building thermal behavior and its 

potential influence on the exhibits deterioration. 

In this ongoing study, it has been proposed a simplified methodology 

which aims at checking and certifying the ITQ with regards to people 

comfort and artworks conservation needs. The partial outcomes from 

this study have highlighted the thermal behavior of a historical building 

in its free running period. A slight overheating in the museum 

spaces leads to a poor ITQ classification either for users or for 

artworks. 

The registered scan ITQ have leaded to a reduced percentage of 

compatibility between users comfort and artworks comfort. With 

regards to the monitored parameters, the compatibility percentage 

is maximum 30%. Beside the building monitoring and investigations 

with regards to the winter case, further studies will be performed in 

order to assess the potential increase of ITQ for users and artworks 

and their percentage of compatibility by assessing the contribution of 

the tower ventilation during the free running period.
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Michel van Trompert is eigenaar van Van Ruysdael 
Glas- en venstertechniek in Delft. Dagelijks wordt 
gezocht naar oplossingen voor het herstellen en ver-
beteren van glas en kozijnen in historische gebouwen. 
Comfort en energie zijn thema’s die aan de orde van de 
dag zijn. Bij Van Ruysdael staat het behoud van cultuur-
goed hoog in het vaandel: voor elke situatie is een 
oplossing op maat te vinden. Naast Nederland zijn ook 
historische gebouwen in andere landen voorzien van het 
monumentglas van Van Ruysdael. 
In de presentatie worden de ontwikkelingen sinds de 
jaren 70 van de twintigste eeuw beschreven en worden 
(internationale) voorbeelden getoond van glasop-
lossingen voor monumenten.

Glas in historische gebouwen: ontwikkelingen
Waarom doen we de dingen die we doen, en hoe is dit historisch 
ontstaan? Begonnen wordt bij de Romeinse tijd waar men al 
enkel glas gebruikte. Heel duurzaam want het gebruiken van 
enkel glas heeft honderden jaren bestaan. Gebouwen waren 
gezond. 

Dit veranderde in de jaren ’70 van de twintigste eeuw ten tijde 
van de oliecrisis. Om de energievraag te beperken werd dun 
dubbelglas met opdeklat geïntroduceerd. In veel situaties bleek 
dit na 5 tot 10 jaar kapot te gaan omdat de aanpassing niet 
goed paste bij het oude materiaal.
Een nieuwe ontwikkeling vindt plaats in de jaren ’80 van de 
twintigste eeuw. Kunststof kozijnen doen hun intrede, ze 
hebben tal van voordelen: ze isoleren beter (dikker dubbelglas, 
geen kieren) en hebben minder onderhoud nodig. De effecten 
waren onduidelijk, met uitzondering van het effect op de 
beeldwaarde. 

Na verloop van tijd bleek dat het glas van de kunststof kozijnen 
ook lek kon gaan. Ook werd een toename van vochtigheid in 
huizen, kantoren of scholen  geconstateerd, aangenomen werd 
dat gevels en voegen lek waren: vocht trekt naar binnen. 

Historisch venster vervangen (Nusselder)
Betere woningisolatie en dikke kozijnen met isolerende beglazing 
(HR+) bij voorkeur in hout werd het devies in de jaren 90. Voor 
het milieu soms belastende oplossingen: zowel in winning 
hardhout uit het tropisch regenwoud of de bauxietproductie 
voor aluminium kozijnen. Maar ook de productie van de 
dikkere beglazing.

Woningen werden dichter, maar het vocht bleef. Ongewenst 
omdat daarmee een ongezond binnenklimaat kan ontstaan. 
Doordat het vocht niet meer condenseert op het koude glas-
oppervlak hoopt het vocht zich op in de wanden waardoor 
bacterie- en schimmelvorming kan plaatsvinden. Om een 
gezond binnenklimaat te garanderen is het nodig om de venti-
latie te reguleren.

Ontwikkelingen in monumenten (Van Ruysdael) 
Isolerend enkelglas
Het is opmerkelijk dat gebouwen steeds beter geïsoleerd 
worden en dat we aan de andere kant met energie dit binnen-
klimaat moeten reguleren om een gezond binnenklimaat te 
bereiken. 
Vanuit zuinig omspringen met energie is isoleren een logische 
gedachte, maar het isoleren kan ook meer energie gaan kosten en 
risico’s opleveren voor de gezondheid. Dit is beter onderbouwd 
in een onderzoek dat we met de RGD hebben gedaan naar de 
beste soorten isolerende beglazing. Daarbij is drie jaar lang 
alles gemonitord: radon, gezondheid van mensen, gebruik van

Isoleren 
in balans
door Michel van Trompert (Van Ruysdael Glas- en venstertechniek, Delft)
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gebouw, weersomstandigheden, etc. Na drie jaar bleek dat er 
geen energie-besparing was gerealiseerd in gebouwen met 
glasisolatie ten opzichte van gebouwen met enkelglas. Terwijl 
de rekenmodellen 50% tot 60% energiebesparing suggereren. 
Er zit dus een groot verschil tussen theorie en praktijk. 
Opvallend was dat in situaties met ventilatietechnieken en 
een controlesysteem een ander binnenklimaat, ander gedrag, 
en andere vochthuishouding het ziekteverzuim soms schrik-
barend hoog wordt. Datzelfde komen we in steeds meer 
gebouwen tegen. 

Van Ruysdael glas heeft daarom het isolerend enkelglas 
ontwikkeld. Door een reflecterende laag (nanometaal) wordt 
warmte binnengehouden, het comfort verhoogd (door de 
warmte die terug straalt) en blijft het glas het koudste 
oppervlak in de wand. Het ontstaan van condens op glas is 
een voordeel; het voorkomt extra energieverbruik voor het 
verwarmen van de vochtige lucht, het heeft een signaalfunctie 
om te ventileren en houdt het leefklimaat gezond. Het gebruik 
van ventilatietechnieken met controlesystemen (en energie-
verbruik) kan daarmee worden beperkt of voorkomen. Wel 
adviseren we eenvoudige dak- en gevelisolatie.
Kortom de toepassing van isolerend enkelglas heeft niet alleen 
positieve effecten op de gezondheid en bewustzijn, maar ook op 
het behoud van cultuurgoed.

Isoleren in balans (Van Ruysdael) 
Voorbeelden van isolerend enkelglas
In de presentatie zijn diverse (inter)nationale voorbeelden te 
zien van historische gebouwen met isolerend enkelglas. Het 
concept beperkt zich niet tot houten kozijnen, ook kan het 
in stalen kozijnen worden toegepast, zoals in het stedelijk 
gymnasium in Arnhem en het Chabotmuseum in Rotterdam. 
Op basis van rekenmethodieken werden in de eerste plaats 
geïsoleerde aluminiumkozijnen voorgesteld. Echter ging de 
monumentenzorg hier niet mee akkoord. Op advies van monu-
mentenzorg en architect werd isolerend enkelglas toegepast. 
Alhoewel de rekenmodellen isolerend enkelglas niet konden 
meenemen is het wel toegepast. Het zit er ongeveer 5 jaar in 
en het werkt goed: in de verschillende gebouwen wordt goed 
aan de klimaateisen voldaan met ongeïsoleerde stalen kozijnen 
met isolerende enkelglas.

Isolerend enkelglas is stalen kozijnen Chabotmuseum 
(Nusselder) 
Conclusie
Met het isolerend enkelglas kan het simpeler, eenvoudiger 
en is het goedkoper. Daarnaast kan de beeldwaarde worden 
behouden, gaat het Van Ruysdael materiaal ten minste 50 jaar 
mee en kan het worden toegepast in bestaande kozijnen. We 
moeten ons afvragen of het hermetisch afsluiten van gebouwen 
gewenst is: het is technisch complex, zeer kostbaar (geld, energie 
en milieu) en het is de vraag of het verstandig is (gezondheid!).
Meer in de animatiefilm van Van Ruysdael. 
Zie www.vanruysdael.com.
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Roel van de Brug heeft een achtergrond als installateur 
en is werkzaam op het gebied van warmtepompen 
en grondsystemen. Met zijn bedrijf adviseert hij 
eigenaren van woningen over installatietechniek, 
vergunningaanvragen en subsidies. In monumenten 
wordt in toenemende mate gesproken over bodem-
warmte als verwarmingsbron, echter komt hier meer 
bij kijken dan een boring doen en een warmtepomp 
plaatsen. Niet alle andere betrokken installateurs zijn 
op de hoogte van alle ins-and-outs. Door de nauwe 
samenwerking met Bomar bronboringen wordt de 
beschikbare kennis integraal toegepast. 

Bodemwarmte systemen
Er kunnen twee bodemsystemen worden onderscheiden: open 
en gesloten. In een open systeem wordt grondwater opgepompt 
in een buis en een in een andere teruggepompt. Wanneer er 
gebruik wordt gemaakt van twee verschillende putten dan 
wordt het proces van op- en terugpompen in de winter of 
zomer omgekeerd. Dan is sprake van Warmte Koude opslag.

Gesloten systemen zijn er in twee types: horizontaal en 
verticaal. Deze presentatie gaat over verticale gesloten 
bodemsystemen. Dit systeem bestaan uit lussen in de grond 
tot 100-150 meter diepte (en soms dieper). Het water door de 
thyleen lus in de grond neemt warmte op van de omgeving 
van het boorgat.

Het bepalen van de COP van warmtepompen
De kneep zit in het goed afstemmen van de warmtepomp 
op het grondsysteem. Het grondsysteem bepaald namelijk 
in grote mate de COP, het rendement, van de warmtepomp. 
Deze COP moet worden bepaald aan de hand van de warmte-
behoefte en het grondsysteem, dit dient de installateur aan te 
leveren. Maar sommige installateurs bepalen de COP op basis 
van de wens van de klant. Veelal kan de installateur wel aan-
geven hoeveel capaciteit (KW) er nodig is, maar niet hoeveel 
draaiuren er gemaakt moeten worden. 

Deze presentatie gaat in op de drie bepalende aspecten voor 
het berekenen van een warmtepomp: de capaciteit (KW), het 
aantal draaiuren en de locatie.

De capaciteit en het aantal draaiuren 
Voor het bepalen van de capaciteit en het aantal draaiuren 
vragen we altijd naar een warmteverliesberekening. Dit is iets 
anders is dan de resultaten van een theoretische EPN berekening, 
een warmteverliesberekening benaderd de werkelijke situatie 
beter. In Nederland moet warmtepomp 1.650 uur kunnen 
opbrengen, dit is de jaarlijkse behoefte voor enkel verwarming 
van een woning. Met de hoeveelheid MJ uit de warmteverlies-
berekening kun je het aantal KW berekenen. 

Een belangrijk aandachtspunt is dat vloerverwarming tegen-
woordig steeds vaker geregeld wordt door ventielen. 
Leveranciers adviseren dan een iets kleinere warmtepomp, 
met een minimale draaitijd ten behoeve van het minimale 
olieniveau. Dit wordt in een bèta factor weergegeven. Echter 
als de warmtepomp kleiner is qua capaciteit zal deze meer 
uren moeten draaien om de woning te verwarmen. Dus meer 
dan 1.650 uur. Dan betekent dat bij warmtepompen met een 
kleinere capaciteit een bèta factor van 0.8 aangehouden moet 
worden, dat wil zeggen 2.000 draaiuren. Het gevolg is dat er 
meer uren warmte aan de grond wordt onttrokken. Afhankelijk 
van de regeneratietijd van de bodem (afhankelijk van de grond-
waterstromen) kan de gewenste warmte worden opgepompt.

De locatie 
Locatie is een geografisch gegeven. Onze bodem in (noord) 
Nederland is geen vulkanisch gebied, maar opgebouwd uit 
een delta. De grootste delta is opgebouwd door de rivier de 
Eridanos die liep vanuit Scandinavië naar het Nederlands 
gebied, de Elbe in Duitsland was erop aangesloten (zie ook 
www.kijkeensomlaag.nl). In onze bodem zit dus veel zand als 
resultaat van het afslijten van Scandinavië en het vulkanisch 
massief vanuit Duitsland. De huidige rivieren hebben pas 
de laatste 3 miljoen jaar invloed gehad op de bodem, met 
name de Rijn in zuiden. Kenmerkend aan een rivierdelta zijn 
slingerende rivieren. In buitenbocht is het water snelstromend 
daar worden grove materialen afgezet, in de binnenbochten 
is het water langzaam stomend waardoor fijne materialen, 
soms kleiig, worden afgezet.

door Roel van de Brug (Feba verwarming, Ureterp)
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Rivier Eridanos vanuit Scandinavië naar het 
Nederlands gebied 
Voor boringen betekent dit dat je tien meter verderop andere 
lagen kunt tegenkomen. Dat moet je van te voren weten. 
Afhankelijk van de grondsoort wordt geschiktheid voor het 
doorstromen van water bepaald: hoe grover, hoe beter. Fijne 
grondsoorten zoals klei hebben een grondwaterstroom van 0, 
daar kan nagenoeg geen energie uit water worden aangevoerd 
voor het systeem. Het kan wel, maar korrels geven langzamer 
warmte door waardoor het regenererend vermogen laag is: 
niet geschikt voor gesloten bodemsystemen.

Tijdens het Elster tijdperk zijn in de zandige bodem in Noord-
Nederland geulen geslepen die opgevuld zijn met potklei, tot 
boven de grond. Hier werd in middeleeuwen dankbaar gebruik 
van gemaakt door de stenenbakkerij van kloosters. Deze 
pakketten zijn soms 60 m dik, maar soms ook honderden 
meters. Daar kom je niet zomaar doorheen. Deze klei is zo 
zacht dat een gat weer dicht wordt gedrukt.
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Geulen in landschap tijdens Elster tijdperk 
Voordat een installateur dus een bodemwarmtesysteem 
voorstelt is het van belang dat die goed op de hoogte is van op 
welke locatie hij zit. Kan er wel geboord worden? Eerst moet 
het grondsysteem worden begrepen, dan kan worden gerekend 
aan het aanbrengen van een warmtepomp. Met inzicht in het 
grondsysteem wordt het ook duidelijk waar prijsverschillen bij 
grondboorders vandaan komen. De tabel  uit ISO 73 kan hierbij 
heel behulpzaam zijn, deze omvat alle relevante parameters en 
factoren. Ook kan deze tabel nuttig zijn voor een installateur 
om aan consumenten uit te leggen waarom bepaalde keuzes 
voor de warmtepomp en grondboring worden gemaakt 

Conclusie 
Duidelijk is geworden dat de samenhang tussen bron, warmte-
pomp en afgiftesysteem essentieel is om problemen met het 
verwarmingssysteem op de lange termijn te voorkomen. 
Ingrediënten voor een goed bodemwarmtesysteem zijn 
antwoorden op de vragen: Wat is de warmtetransmissie van 
het gebouw? Wat is het vermogen en aantal draaiuren van de 
warmtepomp? En hoe ziet de bodem eruit? 



Martijn Braunstahl is een van de vennoten van 
MTB architecten in Amsterdam en Apeldoorn. Zijn 
werkzaamheden als architect zijn het vertalen van 
de wensen en gedachten van opdrachtgevers in een 
ontwerp en oplossingen. Daarbij is het ontwerp 
meer dan een gebouw met esthetische kwaliteit; 
duurzaamheid, investeringskosten en exploitatie 
zijn onderdeel van het ontwerpproces. Twee as-
pecten zijn heel belangrijk. I) de bestaande omgev-
ing: je kunt niet om de bestaande gebouwen en het 
bestaande landschap heen. Dit moet je met veel 
respect behandelen. En II) de ambitie op het gebied 
van duurzaamheid: dit bespreken we altijd met 
onze opdrachtgever.

Spanningsveld bij het herontwikkelen van monumenten
Monumenten zijn er in alle soorten en maten. De meest 
bekende zijn de monumenten op de officiële lijst van gemeente 
en het Rijk, Deze monumenten zijn heel duidelijk beschermd. 
Maar er zijn ook veel gebouwen met monumentale waarden, 
die niet beschermd zijn. Misschien ligt daar wel de grootste 
opgave, omdat je voor het behoud van het monument afhan-
kelijk bent van de opdrachtgever en architect. Tijdens deze 
presentatie wordt een model gepresenteerd met vier verschil-
lende benaderingen over hoe omgegaan kan worden met een 
monument: monumentenzorg (conserveren); duurzaamheid 
(inpakken, nieuwe installaties); economisch rekenmodel (sloop 
en nieuwbouw), en reversibel bouwen (contrasterende toe-
voeging). Als separate oplossing zijn ze niet goed, maar dit is wel 
het spanningsveld waarin elke opgave zich bevindt. Hoe ga je 
met dit spanningsveld om als het monument geen beschermde 
status heeft?

door Martijn Braunstahl (MTB Architecten)
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Economische en culturele afweging: kazernecomplex 
Steenwijk
Voor het kazernecomplex in Steenwijk hebben we alle opties 
overwogen. Opvallend was dat het economisch gezien onge-
wenst was het complex te behouden, maar omdat iedereen 
de historische gebouwen wilde behouden konden de moge-
lijkheden voor hergebruik worden onderzocht. 

Comfort: leegstaand Joods badhuis in Amsterdam 
Badhuizen worden niet meer gebruikt, dus wat doe je ermee? 
Nadat het gebouw als badhuis in onbruik is geraakt heeft het 
onder andere gefunctioneerd als worstenfabriek en fietsen-
verhuur In dit gebouw zijn nu muziek- en concertruimten 
gemaakt, het realiseren van goed comfort ten opzichte van 
de het behoud van originele detaillering leverde een groot 
spanningsveld op. Dat is een heel andere situatie dan toen er 
fietsen werden verhuurd en iedereen het gebouw in en uit liep.

Regelgeving: Landgoed Duin en Kruitberg 
Dit landgoed is een rijksmonument.  Niet alleen het hoofdge-
bouw en het koetshuis maar ook de tuin, een ontwerp van 
Springer, is een rijksmonument. Het grenst aan  een beschermd 
natuurgebied, met de  hoogste beschermgraad (grijs duin: de 
hoogst mogelijke bescherming). Het gebied zit vol met aard-
kundige bodemmonumenten, kortom als je normaal je normale 
checklist doet om te kijken wat er kan, dan is het antwoord 
steeds: nee, het kan niet. Het gebouw staat er nu eenmaal 
en het is op dit moment lastig om een goede exploitatie te 
krijgen. Er moesten aanpassingen komen En de vier spelers 
hebben allemaal gelijk, dat is heel lastig acteren.
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Culturele waarden
Voor sommige panden is de culturele waarde helder omschreven, 
met name voor beschermde monumenten, maar als dit niet 
het geval is dan is dat lastig. Bijvoorbeeld het kazernecomplex 
in Steenwijk met een waardevolle poort, die volstrekt niet 
meer bruikbaar was. Een opdrachtgever kan dit soort elementen 
als ballast zien: “wat moet ik ermee, het kost alleen geld” 
(onderhoud). Een spanningsveld voor het behoud van karakte-
ristieke elementen.

Succesfactor: een nieuwe gebruiker 
De belangrijkste succesfactor is naar mijn mening het vinden 
van een gebruiker. Anders heeft praten over monumenten 
geen zin. Zonder gebruiker is er geen geld en raakt het gebouw 
(verder) in verval. 
Het kazernecomplex in Steenwijk is een interessant voorbeeld. 
Een van de 19 monumentale militaire complexen uit 1939. Veel 
mensen hebben hier warme gevoelens bij, ze zijn hier gelegerd 
geweest tijdens hun diensttijd in Steenwijk. In Steenwijk was er 
een voorkeur voor het omturnen van het complex tot woonwijk 
waarbij de meest bijzondere gebouwen moesten blijven staan. 
Het is een degelijk gebouw met een gesloten en afstandelijke 
uitstraling. Niet een ideaal vertrekpunt voor het realiseren van 
woningen (kleine raampjes en laag thermisch comfort). Door 
samen te werken met de woningbouwvereniging lukte het 
vijf gebruikers te vinden voor onder andere begeleid wonen 
(meerwaarde: dikke muren ten behoeve van geluidswering en 
gesloten binnentuin, de officiersmess werd woonkamer), een 
biljartvereniging (in de oude gymzaal) en het binnenplein is 
exercitieplein geworden (openheid).
Een ander voorbeeld is de oude verffabriek in Apeldoorn uit 
jaren ‘30 met waardevolle bouwkundige en interieuronderdelen. 
Je handen krijgen er jeuk van. Er was een bedrijf gevonden 
met interesse in het gebouw, maar twee weken voordat er 
getekend moest worden, moest een grondsanering plaatsvinden. 
Daar kwam de bulldozer en het project ging dus niet door. 
Dit is de weerbarstige realiteit, op het ene moment lukt het en 
op het andere niet. Het voordeel van de monumentenstatus is 
dat je tijd hebt om na te denken over dingen. 

Kazernecomplex Steenwijk

Joods badhuis Amsterdam

Landgoed Duin en Kruitberg



Succesfactor: alle expertise in huis halen 
Ooit het grootste woonhuis van Nederland Duin en Kruitberg 
had al een gebruiker, een hotelondernemer. Alles aan het 
gebouw en omgeving is beschermd als monument, het zit vol 
bijzondere verhalen. Echter er moest iets gebeuren zodat de 
opdrachtgever zijn hotel weer goed kon exploiteren, maar in 
principe mocht er niets. Hier hebben we alle betrokkenen die iets 
willen vertellen over het gebouw en de omgeving uitgenodigd 
om rond een grote maquette een oplossing aan te dragen. 
De uiteindelijke oplossing bij Duin en Kruitberg was de archi-
tectenoplossing: een uitbreiding onder de grond los van het 
gebouw. Voor het monument ook noodzakelijk omdat het een 
uitbreiding betrof voor wellness, dat is bouwfysisch gezien niet 
bevorderlijk in een gebouw met hoge monumentale waarden. 
Door iedereen te betrekken ontstond oplossingsruimte. 
Dit was ook het geval bij de functieverandering van de voor-
malige Bank van Lening in Amsterdam. Dit is een van de 
resterende historische gebouwen na de revitalisering van de 
wijk, met veel sloop en nieuwbouw. De achterzijde van het 
gebouw is bijzonder, maar niet meer bereikbaar. Het pand staat 
eigenlijk met de achterzijde naar de straat toe. Er moet een 
nieuwe functie in het gebouw, maar is het is ook beschermd 
als monument. Een horecaondernemer was geïnteresseerd, 
maar horeca vraag wel behoorlijk wat ingrepen. De eerste 
insteek was terughoudend zijn, maar er moest eigenlijk te veel 
veranderen aan het gebouw. Daarom zijn we met stadsherstel 
Amsterdam in gesprek gegaan: hoe kunnen we het hier op de 
beste manier een gebruiksverandering realiseren? Het begrijpen 
van het gebouw (achterzijde naar de straatkant) droeg bij aan 
het argument dat er ruimte moest zijn voor verandering van 
het straatbeeld.

Succesfactor: goodwill en creatieve financiering 
Dit project begon toen een drietal muzikanten met liefde voor 
een gebouw zich bij ons meldde: ‘we repeteerden vroeger altijd 
in de  IJsbreker, daar konden wij altijd onze muziek 
uitproberen voor 50 tot 100 mensen. We zouden dit graag 
realiseren in het Joods badhuis maar hebben eigenlijk geen 
cent te makken.’ We vonden het idee zo sympathiek dat we 

een no cure, no pay afspraak maakten: als het lukt zijn we de 
architect, anders hoef je niet te betalen. Dat is soms een manier 
om een herontwikkeling op gang te krijgen. In de zomer van 
2013 zijn ze feestelijk geopend.
Het joods badhuis stond lang leeg, daarvoor was het een 
rijwielenfabriek en daarvoor zat er een worstenfabriek in het 
pand. Het badhuis schijnt dus geschikt te zijn voor herontwik-
keling... Dit project begon niet vanuit duurzaamheid of met 
architectonische elementen, maar met de rekenmachine. 
Voor de financiering zijn we met de gemeente Amsterdam om 
tafel gaan zitten, zij waren de eigenaar van het gebouw. De 
gemeente gaf aan geen top huur te vragen, maar dat er wel 
een dekking moest zijn. Voor de bouw moest er €200.000,- zijn 
opgehaald. Dit geld werd opgehaald doordat de muzikanten  
leden gingen werven. Deze leden worden terugbetaald met 
concerten. Een vorm van crowd funding waarmee ze binnen 
no time het geld bij elkaar hadden!

Het voormalig badhuis was zowel van binnen als buiten 
beschermd als monument. Het was een uitdaging om van 
een gebouw waar mensen in en uit liepen (rijwielfabriek), in 
redelijk slechte technische staat (kleurstudies waren nodig om 
het oorspronkelijk karakter te achterhalen). Daarbij was de 
ambitie om het gebouw midden in een woonwijk tot muziek- 
en concertruimte om te turnen een uitdaging. Dit vraagt 
behoorlijk wat isolatiemaatregelen (akoestisch: 100 dB; ook 
duurzaamheid: energiezuinig) die esthetische en bouwfysische 
gevolgen hebben voor het monument. Het gebouw moet de 
muziekgrens niet overschrijden, maar je wilt ook geen vocht-
schade in de balkkoppen of achter het glas. Daarom hebben 
we een uitvoerige studie gedaan naar isolatiematerialen en 
uiteindelijk zes verschillende oplossingen toegepast: maatwerk 
per bouwcomponent. Transparantie over de ambities richting 
de gemeente droeg bij aan de bereidheid mee te denken. Duur-
zaamheid was een speerpunt, ook voor de gemeente waardoor 
een thema zoals isolatie en nieuwe verlichting beter bespreek-
baar was. Een ander voordeel van duurzaamheid als thema 
was dat extra budget beschikbaar kwam, dan kun je van een 
project ook echt een business case maken, ook bij overheden.
Op dit moment hebben we met de opdrachtgever afgesproken 
om het gebouw te monitoren. Zo kunnen we leren van de 
toegepaste technieken en of deze inderdaad de voordelen 
hebben die we vooraf vermoedden. Deze betrokkenheid van 
de opdrachtgever is ook een belangrijke succesfactor. Er moet 
bereidheid zijn om mee te denken. Met de traditionele harde 
manier in de bouwkolom van voorbereiden, bestek, aanbesteden 
en laagste prijs, ga je dit soort projecten gewoon niet realiseren. 
Je zult open moeten staan voor de expertise van  alle belang-
hebbenden en accepteren dat mensen ook fouten kunnen 
maken. Pas als je daartoe bereid bent geloof ik dat je een 
stapje verder kan komen met duurzame renovatie.
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Doorsnede Grote zaal en Oefenruimte 
Joods badhuis, Amsterdam

Grote zaal Joods badhuis, Amsterdam



Victor Ackerman werkt als architect bij DAAD 
Architecten. In zijn werk heeft hij veel ervaring met 
ontwerpen voor het duurzaam hergebruik van 
gebouwen. Zoeken naar energiezuinige oplossingen 
horen daar vanzelfsprekend bij. Het doel is om het 
klimaat op een bouwkundige manier zo prettig 
mogelijk te krijgen, zonder al te veel technische 
toeters en bellen. Het kantoor van DAAD is gevestigd 
in een oude ACM gebouw in Beilen; het is geen 
monument, maar wel een prettig gebouw met 
veel massa.

Kijken naar monumenten
Hoe wij als samenleving kijken naar een gebouw kan in de tijd erg 
veranderen. Een voorbeeld daarvan is de ijskoepel in Veenhuizen. 
Met de restauratie is er een raampje in gemaakt, omdat het 
publiek immers moet kunnen zien wat erin zit. Maar daarmee 
weerspiegeld het niet meer hoe het vroeger gebruikt werd. Een 
ander voorbeeld is de garenspinnerij in Veenhuizen. De overheid  
was eigenaar. Tot in 1991 oefende de ME hier met ontruimingen, 
met als gevolg dat het gebouw bijna een ruïne was toen de ME 
eruit trok. Een particulier was vervolgens bereid het gebouw 
te gaan opknappen en hij kreeg te maken met heel veel eisen 
vanuit Monumentenzorg, in feite dezelfde overheid die voor 
het verruïneren had gezorgd. Het resultaat is prachtig, het is 
heel goed uitgepakt voor de overheid.
Hergebruik is van groot belang voor monumenten, want als 
er een programma is kan het gebouw behouden blijven. Een 
voorbeeld is het Noorderbad in Groningen, dat was een zwembad 
en is verbouwd tot een bibliotheek. Inmiddels staat het weer 
leeg, dus nu kunnen we opnieuw gaan nadenken wat we ermee 
gaan doen.

door Victor Ackerman (DAAD Architecten, Beilen)
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Posities architect
Als architect kun je bij het transformeren van bestaande ge-
bouwen verschillende posities innemen, zoals het conserveren, 
dat je alles soms met heel veel moeite overeind probeert te 
houden. Je kan ook denken aan het terugbouwen, het oude weer 
nieuw namaken. Een andere positie is door te contrasteren 
met iets nieuws dat heel anders is, of juist een transformatie, 
een meer geleidelijke weg waarbij je nieuwe elementen 
toevoegt die een relatie met het bestaande aangaan. Al deze 
houdingen zijn mogelijk, afhankelijk van de situatie en de visie 
van de architect. Je kiest als architect je eigen weg daarin.
Voor hergebruik heeft DAAD architecten een methode ontwikkeld 
die wij het programma van mogelijkheden noemen. Van belang 
is dat je het gebouw zelf goed onderzoekt; wat kan er in het 
gebouw, wat is het verhaal van gebouw en van de plek.

Veenhuizen Shared Service Centre
Als voorbeeld wil ik wat vertellen over het Shared Service 
Centre in Veenhuizen. In opdracht van de RGD is dit verbouwd 
tot een kantoor voor Justitie. Op de begane grond was vroeger 
nog een karakteristieke binnenmuur, die vormde de grens 
tussen de binnen- en buitenwereld in de tijd van de gestichten 
met bewakers en bewoners. 
Het programma van mogelijkheden is gebruikt om het gebouw 
te onderzoeken: wat kun je aan indelingen bedenken, hoe 
verhoudt zich dat tot de bestaande structuur, kunnen we die 
mooie kolommen behouden en kun je die oude binnenwand 
weer terugkrijgen? Hoe kan je de zolder weer bruikbaar maken? 
Je kan niets doen, je kan ramen maken, of je kan plekken toe-
voegen in de contour van de dakkapel. Wij tekenen, rekenen, 
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en ontwerpen tot we een voorstel hebben dat past bij de 
wensen van de opdrachtgever en het beschikbare budget.
Op de zolder hebben we extra plekken gecreëerd.  Het technische 
deel van het programma hebben we in de gevel geplaatst, daar 
is dus is een extra dikke gevel ontstaan. We hebben voorzet-
ramen gebruikt, zodat de oude schuiframen bewaard konden 
blijven en het comfort op de eisen van deze tijd werd gebracht.
Dit is een Rijksmonument, er was dus goedkeuring van 
Monumentenzorg nodig voor de ingrepen. De ontstaans-
geschiedenis van een gebouw is dan wel van belang. In de loop 
van de tijd zijn er bijvoorbeeld ramen en deuren toegevoegd, 
de vraag is dan wat je als ijkpunt neemt voor je beoordeling.  
Tot welke periode ga je iets terug restaureren? Door een goede 
historische onderbouwing konden de eigentijds ingrepen 
overtuigend worden beargumenteerd. 

Het Paleis in Groningen
Het Paleis in Groningen was een scheikundig laboratorium van 
de universiteit van Groningen, met allemaal kleine kamertjes 
en middengangen. Het bestaat uit twee hoven, het linkerdeel 
is een oude uitbreiding, die inmiddels is gesloopt. In ons eerste 
onderzoek hebben we een aantal elementen aangegeven die de 
moeite van het behouden waard waren. Het gebouw werd be-
woond door een anti-kraak woongroep met veel kunstenaars. 
Zij hadden zich verenigd in een collectief particulier opdracht-
geverschap onder begeleiding van Kuub, met woningcorporatie 
Nijestee als financier. 
Het project viel onder beschermd stadsgezicht. We hebben er 
alles aan gedaan om de voorgevel intact te houden. We hebben 
in ons plan de twee binnenhoven met elkaar verbonden. De 
later toegevoegde bebouwing van de binnenplaats is weer 
verwijderd. De oorspronkelijke entree, is hersteld en groter 
gemaakt. De ontsluiting van de woningen is aan de buitenkant 
gelegd, met een galerij. De woningen zijn als een casco aan de 
bewoners aangeboden, die konden het dan verder afmaken. 
Dat had natuurlijk alles met geld te maken. 
Het gebouw is inmiddels tot op de laatste vierkante centimeter 
gevuld. Er zitten ateliers in, kleine bedrijfjes, een brasserie, 
een paar kantoren, een artist in residence verblijf, een 
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tentoonstellingsruimte, en natuurlijk de woningen. De oude 
collegezaal van vroeger is hersteld en wordt nu verhuurd voor 
bijeenkomsten. Door die gekke gebouwvorm en kapvormen 
ontstaan er hele bijzondere woningen. Op het dak zijn verdiepte 
terrassen gemaakt, met de dakrand als borstwering. Je kijkt er 
prachtig uit over de stad. 
De bewoners, de kunstenaars, hebben zich het gebouw ook 
echt toegeëigend, op diverse plaatsen zijn kunstwerken aange-
bracht. Het is een hele actieve gemeenschap, af en toe hebben 
ze een soort culturele zondag, dan kunnen alle bedrijfjes en 
mensen zich presenteren en kun je een rondleiding krijgen 
door het gebouw.

Rietmavo in Almelo 
In 2013 zijn we betrokken geraakt bij de Rietmavo in Almelo. 
Dit is een oude school, een gemeentelijk monument, die al 
een hele tijd leeg staat. Eerdere plannen bevatten vaak veel 
balkons aan de voorzijde en een extra verdieping. Dat vond 
de Monumentenzorg geen goed idee, die hebben dat soort 
plannen steeds tegengehouden. 
Dat er iets moet gebeuren dat mag duidelijk zijn. Er zitten een 
paar anti-krakers bovenin die het nog enigszins bewoonbaar 
houden, maar beneden was alles dichtgetimmerd. We vonden 
het belangrijk om het gebouw, met de oorspronkelijke voor-
gevel, zo veel mogelijk te behouden en in de oude luister te 
herstellen. 
We willen eigenlijk ook de structuur van het gebouw bewaren, 
maar dat is niet gelukt. Dat had met twee dingen te maken. 
Ten eerste had de coöperatie een substantieel aantal woningen 
nodig – 22 – om het hele project haalbaar te maken, we moesten 
binnen de schil werken en alle vierkante meters zoveel mogelijk 
benutten. Als uitgangspunt hebben we gehanteerd dat de 
maat van de schoollokalen nog wel in de woningen terugkomt. 
De ontsluiting is buiten aan de achterzijde gecreëerd. 
Ten tweede is het project gemaakt voor ouderen, de woningen 
moesten dus voldoen aan Woonkeur. Om daaraan te voldoen 
moeten gangen en deuren breder, dit leidde ertoe dat de 
structuur aan de binnenzijde niet behouden kon blijven. Maar 
we zijn al blij dat het project doorgaat en daarmee haalbaar 
is gebleken. 
De zolderverdieping die blijft eigenlijk helemaal leeg. De kap 
hebben we zoveel mogelijk intact gelaten door de isolatie op 
het plafond aan te brengen. Het is in feite een soort grote 
spouw geworden onder je dak.

Klimaatzones 
Klimaatzones of ruimtes tussen verschillende schillen hebben 
het voordeel dat je een nieuwe relatie tussen binnen en buiten 
krijgt. Dit wil ik illustreren aan de hand van een aantal boerde-
rijen die we hebben verbouwd. Het leuke bij een boerderij is 
dat je heel veel ruimte hebt, het probleem is dat het heel groot 
is…  Als je dat goed wilt isoleren dan kost dat heel veel moeite 
en energie. Je kunt dan beter onderzoeken wat je echt nodig 
hebt en dat goed gaan isoleren. 
In Niehove hebben we een woon-werkboerderij van een 
stedenbouwkundige verbouwd. De ruimte onder de kap blijft 
gewoon open, die wordt gebruikt als het mooi weer is. In het 
onverwarmde gedeelte moet je in de winter je jas aantrekken, 
maar in de zomer dan kan je daar prima zitten. In Oostwold is 
op een soortgelijke wijze gewerkt. In de tussenruimte aan de 
gevel kun je heel beschut zitten.

Embedded energy 
Een grote hoeveelheid energie wordt in een gebouw opgeslagen 
tijdens het bouwproces. Dat maakt het ook belangrijk om be-
staande gebouwen te behouden. Je kunt proberen een gebouw 
heel erg energiezuinig te maken, maar alleen al het bewaren 
van een gebouw levert energie op. Wij zouden daarvoor graag 
een soort rekentool gebruiken die het voor ons makkelijker 
maakt om dat te kunnen illustreren.
Daar wil ik dit voorbeeld voor gebruiken, het gemeentehuis 
in Hoogezand-Sappemeer, ontworpen door Jan Brouwer. Het
 is nog geen monument, maar wel heel typerend voor een 
bepaalde periode in ons land waarin veel gebruik werd gemaakt 
van geprefabriceerde gevels. Het gebouw is inmiddels te klein, 
niet efficiënt ingedeeld, ook klimatologisch is het niet sterk. 
Het gebouw had wel goede mogelijkheden, door bijvoorbeeld 
tussenwanden weg te halen en meer daglicht binnen te laten. 
Volgens mij had dat een spannende opgave opgeleverd. Maar 
daar stond een rekenmodel tegenover, waaruit nieuwbouw 
naar voren kwam als efficiënter qua kosten en energie. Hierin 
wordt de embedded energy niet meegenomen. De vraag kunnen 
we het bestaande gebouw gebruiken is vervolgens helemaal 
losgelaten. 
De vraag wat zo’n gebouw waard is, en hoeveel energie en 
grondstoffen je kunt besparen door het bestaande gebouw 
te gebruiken, maar ook hoe je dat op een heldere manier kan  
uitdrukken, zodat je een eerlijke vergelijking met nieuwbouw 
kunt maken, daar zijn de juiste tools nog niet voor ontwikkeld. 
Dat is jammer want er staan momenteel meer dan voldoende 
gebouwen leeg om aan alle ruimtevragen te voldoen.

Woon-werkboerderij te Niehove
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Research methodology 
A set of criteria to identify nZEB house renovations in the 
Netherlands was explored by desk research and a literature 
study to track the policy and market evolution of nZEB. In order 
to develop appropriate criteria, a closer look at the literature 
and national nZEB approaches which are already in place was 
necessary. This research was presented for discussion to a 
National Advisory Board (defined in the COHERENO project), 
consisting of eight contractors, six actors in the field of advice 
and information for owner-occupants and three government 
policy actors. 
A set of criteria was further defined to be able to identify a wide 
range of national nZEB renovations. These criteria were inte-
grated in a toolbox or ‘radar’. This toolbox for identifying nZEB 
housing renovation was further defined and detailed for the 
Netherlands through a dialogue between project partners and 

national stakeholders and review by selected experts/ policy 
developers and partners (six actors consulted in the Netherlands, 
including a person involved in the making of energy-related 
government policy programme ‘Meer met Minder’, a person 
from the government policy supported programme ‘Platform31’, 
and a person from the society for building research SBR).
The paper gives an overview of the status quo of nZEB policy 
and market definitions for housing renovation in the Netherlands 
anno 2013 that may identify nZEB renovation. The existing 
definitions and approaches for identifying nZEB renovation are 
further elaborated into criteria for identifying nZEB renovation 
in a toolbox named ‘nZEB radar’ which is proposed to track 
market actors implementing nZEB housing renovations. The 
research was limited to nZEB renovation of owner-occupied 
single-family houses. The research found only few examples of 
renovation of listed monuments that fitted into the proposed 
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T
Introduction

he existing housing stock is predominantly of poor energy performance and consequently in need of renovation 
work. Clear specifications for high energy and CO2 savings for renovations can play a pivotal role in achieving a 
sustainable, low carbon future and societal benefits, including fuel poverty alleviation, health benefits, increased 
energy security, increased employment, higher rental and resale values and air quality improvement.

This paper proposes a set of criteria to track nearly Zero-Energy Buildings (nZEB) renovation in order to identify market 
actors that implement nZEB renovation for housing sector in the Netherlands. The report is established as part of an 
Intelligent Energy Europe project, entitled ‘COHERENO - Collaboration for housing nearly zero-energy renovation’ 
(COHERENO, 2013). The main objective of this project is to strengthen the collaboration of enterprises in innovative 
business schemes for realizing nZEB renovation in owner occupied houses. 
Nearly zero-energy building has been introduced by the recast Energy Performance of Buildings Directive - EPBD (recast 
EPBD, 2010), which has set a very general framework and asked the Member States to elaborate their national approaches 
and implementation plans. nZEB is a very flexible government policy requirement and there is not a single and harmonised 
nZEB definition across Europe. In addition, the nZEB requirement addresses, so far, only new buildings that will be 
constructed from 2020 onwards and no clear plans or mandatory requirements have been introduced for nZEB renovations 
or historic buildings, such as listed buildings. 
Within COHERENO, a toolbox is needed to identify nZEB renovations in the market segment of owner-occupied houses. 
Defining nZEB renovations will lead to identify market actors providing nZEB house renovations in order to:
• map the ‘front-runners’ (i.e. experienced supply-side actors), and
• create a recognized list of these actors.
Hence, in order to identify actors and map the “front-runners” in nZEB house renovations it is necessary to develop a 
set of harmonised criteria, able to deal with national approaches and existing definitions and to provide a consistent 
evaluation framework.
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criteria for energy-efficient renovation. Although the criteria 
have been defined with great care, it seems that the criteria 
may not apply one-to-one to listed buildings. There still remains 
discussion about the criteria for these specific buildings (related 
to the restrictions imposed by governments) and the examples 
in this paper illustrate to what minimum energy level listed 
buildings can, in theory, be renovated when a major renovation 
is considered. The research did not look into non-residential 
buildings; neither did it look beyond the energy requirements 
towards other sustainability issues.

Literature study
EU policies for nZEB
The EU policies and strategies acknowledge the importance of 
building renovation as a key element in reaching the long-term 
energy goals, as well as having a positive economic impact. 
In order to reach the long-term decarbonisation goals, the EU 
Roadmap for moving to a competitive low carbon economy 
in 2050 (COM, 2011a) identified the need of reducing carbon 
emissions in residential and services sectors by 88-91% by 2050 
compared to 1990 levels. In addition, the Energy Roadmap 2050 
(COM, 2011b) concludes that ‘higher energy efficiency potential 
in new and existing buildings is key’ in reaching a sustainable 
energy future in the EU, contributing significantly to the reduction 
of energy demand, the security of energy supply and the increase 
of competitiveness. 
The Energy Performance of Buildings Directive (EPBD, 2002 & 
EPBD, 2010) introduced in 2002 and reinforced by the 2010 recast, 
has introduced the requirement of implementing energy 
efficiency measures in case of major renovation of a building1 
and all EU Member States transposed it into national legislation. 
According to the recast Energy Performance of Buildings Directive, 
a ‘nearly zero-energy building’ is ‘a building that has a very high 
energy performance’ and ‘the nearly zero or very low amount 
of energy required should be covered to a very significant extent 
by energy from renewable sources, including energy from 
renewable sources produced on-site or nearby’ (recast EPBD, 
2010). While the EPBD requirement for moving to nearly zero-
energy buildings by 2020 addresses new buildings, this may 
trigger a strengthening of energy regulations for renovation 
activities aiming to the same low-energy consumption levels. 
Therefore, there are increasing initiatives aiming to so-called 
nZEB renovation with the Intelligent Energy Europe Programme 
as one of the drivers. 
Moreover, the more recent Energy Efficiency Directive (EED, 
2012) (which replaces the Energy Services and Co-generation 
Directives) requires EU Member States to establish by April 
2014 a long-term strategy to mobilise investment in the reno-
vation of national building stocks. The existence of a long-term 
renovation framework will provide on the one hand the necessary 
investment predictability for building owners and investors and 
will increase on the other hand the macro-economic benefits 
and, eventually, lead to the transformation into a sustainable 
building sector.
Based on the EPBD requirements only a few countries already 
implemented a definition for nZEB renovation. For example, in 

its Energy Performance of Buildings Ordinance (MB, 2011) the 
Brussels Capital Region requires from January 2015 onwards 
for new residential buildings, amongst other:
•  a primary energy consumption for heating, domestic hot 
water and auxiliary energy below or equal to 45 kWh per m² 
per year;
•  a net space heating need below or equal to 15 kWh per m² 
per year.
The implementation of the EPBD recast in the Brussels Capital 
Region distinguishes major renovation and small renovations. 
Major renovations are defined as the renovation activities that 
cover at least 75% of the heat loss surface area and the HVAC 
system. For major renovations, all limits for requirements for 
new buildings are multiplied with a factor 1.2 (except for indoor 
temperature overrun). For small renovations requirements are 
used on thermal insulation (U-values and risk assessment of 
thermal bridges) and ventilation. The legislation also addresses 
possible alternative solutions taking account of specific urban 
characteristics such as a poor compactness and/or less solar 
gains, requiring thermal insulation (U-) values of the building 
skin, such as: 
•  average U-value 0.85 W/m²K for transparent parts; 
•  average U-value 0.12 W/m²K for non-transparent parts.
Other examples of EU policies for nZEB renovation have been 
reviewed in a recent report (BPIE, 2013).

Dutch policies for nZEB
The recast EPBD requires the Netherlands that all new buildings 
have to be nearly zero-energy buildings (nZEB) from 2021 onwards 
and to draw up specifically national nZEB approaches and 
national plans reflecting national, regional or local conditions 
(NPNZEB, 2013). In October 2012, the Netherlands sent its first 
version of the National Plan Nearly Zero-Energy Buildings 
(‘Nationaal Plan Bijna Energieneutrale Gebouwen’, in short 
‘BENG’) to the European Commission and to the Dutch house 
of Representatives (Agentschap.NL, 2013a).The plan sketches a 
strategy on how to achieve nearly zero-energy buildings at the 
end of 2018 (public buildings) and 2020 (other new buildings) 
respectively. 
In the Netherlands, a non-dimensional number is used as an 
indicator of the building’s energy performance, depending on 
how the building is used: the Energy Performance Coefficient, 
EPC. The EPC is determined by the use of the Dutch norm NEN 
7120: Energy Performance of buildings – Determination method 
(‘Energieprestatie van gebouwen – Bepalingsmethode’, in short 
EPG), which also allows using the prenorm NVN 7125 Energy 
Performance Standard Measures at District Level (‘Energie-
prestatienorm Maatregelen op Gebiedsniveau’, in short EMG). 
In 2013, the requirement for new houses and major renovations 
is EPC ≤ 0.6. In 2015, a strengthening of the requirement to EPC 
≤ 0.4 is foreseen.

The BENG describes the definition of an ‘energy neutral’ building 
as a building with an energy performance coefficient equal to 
zero (EPC=0). 
The Dutch policy goal is to include a requirement in the Building 
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Decree (‘Bouwbesluit’) which states that EPC should be close 
to zero from the end of 2018 for government buildings and 
from the end of 2020 for other buildings. This level is defined 
as ‘nearly energy neutral’ (‘bijna-energieneutraal’), but the 
exact value is still unknown (Agenschap.NL, 2013a).
The nZEB level is not specifically defined as such in the national 
labelling scheme related to the energy performance (EP) certi-
fication. While the EP-certificates classify buildings according 
to label A to G, further details of the EP-certificate indicate an 
energy index as a calculated number that represents the energy 
quality of the building and is related to a label A+ (0.51-0.70) or 
A++ (≤ 0.5) for highly energy-efficient buildings (see Figure 1). 
The range for a label A is 0.71 to 1.05 and for a label B 1.06 to 1.30.

The passive house approach for renovation 
There is no global definition for low-energy buildings, but it is 
widely recognised that a low-energy building must have a high 
energy performance, achieved by high levels of insulation and 
energy efficient windows, by high air tightness and by using heat 
recovery and on-site renewable energy generation for covering par-
tially, entirely or more than the energy demand of the building.
At the moment, there are many terms defining low-energy 
buildings. For instance, a survey carried out by the Concerted 
Action supporting EPBD (Erhorn & Erhorn-Kluttig, 2011) identified 
23 different terms in use to describe such buildings used across 
Europe, among which the terms low energy house, high-perform-
ance house, passive house or ‘Passivhaus’, zero-carbon house, 
zero-energy house, energy savings house, energy-positive house, 
3-litre house etc. In the relevant literature additional terms 
such as ultra-low energy house can be found. Among all these, 
Passive House voluntary standard is probably the best-defined 
low-energy building concept and already accepted in various 
countries and regions as being synergistic with net zero-energy 
developments and in line with the nZEB requirement from EPBD. 
The following criteria are widely accepted in various countries 
as requirements for a Passive House (PHI, 2013; Mlecnik, 2013):
•  The annual space heating demand may not exceed 15 kWh/
m2/yr, in accordance with the Passive House Planning Package 
(PHPP) (or alternatively: heating load ≤ 10 W/m²). This criterion 
originates from the scientific observation that under these 
conditions a comfortable indoor climate can be achieved 
without the need for a separate heating system next to a 
balanced ventilation system.
•  The criteria for thermal comfort must be met for all living 
areas during winter as well as in summer. Depending on local 
conditions this may result in local recommendations such as: 
 •  U-values of opaque exterior components must be less  
 than 0.15 W/m2K.
 •  U-values of windows and other translucent building 
 components must be less than 0.8 W/(m2K).

 •  Consistently uniform flow of air through all areas and 
 into all rooms must be ensured (ventilation efficiency). 
 Sometimes additional requirements are proposed for  
 the ventilation system, for example noise emission  
 from the ventilation system must be limited (≤ 25 dBA).
 •  Summer overheating should be avoided. Some countries  
 and regions propose using air flow strategies and solar 
 protection, other countries and regions a strict re 
 quirement on cooling demand.
 •  Specific building airtightness requirements.  
 •  The specific primary energy demand for all domestic  
 applications (heating, cooling, hot water, auxiliary 
 electricity, domestic and common area electricity) must  
 not exceed 120 kWh/m2/yr in total. 

However, when renovating towards passive house standard, 
practice has shown that is sometimes difficult to reach the 
requirement for space heating demand ≤ 15kWh/m2/yr (Mlecnik, 
2013). In practice many very ambitious deep renovations that 
aimed towards the Passive House standard ended up with a 
space heating demand of about 25-30 kWh/m2/yr. The German 
Passive House Institute suggested an ‘EnerPHit’ standard 
(EnerPHit, 2013) for renovations requiring a space heating 
demand ≤ 25 kWh/m2/yr, a definition which is now also 
considered in other European countries (EUROPHIT, 2013). 
The Intelligent Energy Europe project EUROPHIT (2013) aims 
to develop the EnerPHit certification system further to create 
certification criteria, a balancing tool, a handbook and training 
module syllabi for designers and craftsmen on the topic of 
step-by-step energy retrofits including renewable energy sources.

The limitation of the space heating demand to 15 kWh/m2/yr 
ensures that a post-heater in the ventilation system can cover 
the necessary space heating demand without burning dust in 
the air and without ventilation flow rates being higher than 
those required for hygienic ventilation. Thus a major advantage 
of the ‘15’ is that additional heating systems can be avoided 
because only a small post-heating in the ventilation system is 
required. When this requirement is loosened, additional heat-
ing systems will become necessary, which can lead to questions 
about the cost-effectiveness of the specific requirement ≤ 25 
kWh/m2/yr.

Alternatively, EnerPHit certification can also take place based 
on the requirements for individual building components, in which 
case evidence must be provided for various energy-relevant 
building components. For example, the component-based 
approach proposed by the German Passive House Institute 
results in minimum requirements, such as:
•  For opaque building components with exterior insulation in 
contact with the outdoor air: U ≤ 0.15 W/(m2K)
•  For opaque building components with interior insulation in 
contact with the outdoor air: U ≤ 0.35 W/(m2K)
•  For the window as a whole: Uw, installed ≤ 0.85 W/(m2K)
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These requirements may not fit all types of existing buildings, 
particularly listed dwellings. The presence of specific legal 
or additional (e.g. fire safety) requirements or construction 
reasons may lead to exemptions. For example, building regula-
tions may restrict the renovation of building components and 
listed architecture. The certification system does allow that 
limit values for the heat transfer coefficients of the exterior 
envelope building components may be exceeded if required by 
the historical building preservation authorities or if the cost-
effectiveness of a required measure is no longer assured due to 
exceptional circumstances or additional requirements.
Sometimes existing thermal bridges are also difficult to solve 
in a cost-effective manner. On the one hand, when thermal 
bridges are not treated, historic materials will continue to 
degrade. On the other hand, when thermal bridges are not 
treated with the utmost care, there is a risk of damaging 
historic materials as well. For example, beams that penetrate 
the thermal insulation and airtightness layer may risk moisture 
damage. For example, when inside thermal insulation is applied, 
outside brick layers should be tested if they can withstand lower 
outside surface temperature, which might lead to frost damage. 
A critical note should be observed: the component based approach 
requires all rooms within the heated building volume to be 
either connected to a supply air and extract air system with 
heat recovery or to be part of a transferred air zone (EnerPHit, 
2013). Compliance with a minimum requirement for ventilation 
heat exchange efficiency for the entire ventilation system is 
necessary. In practice, it is sometimes difficult to install ven-
tilation systems with heat recovery in renovations, particularly 
existing listed dwellings. 

International research initiatives
In parallel to the EU policy development, the Dutch policy 
development and the passive house approach, there are several 
other studies that can be related to defining nZEB renovation 
projects. 
There is a global working group at the International Energy 
Agency aiming to provide a harmonised approach for imple-
menting net zero-energy buildings. The objective of the IEA 
Task 40 Annex 52 (2013) is to study current net-zero, near net-zero 
and very low energy buildings and to develop a common 
understanding, a harmonized international definitions frame-
work, tools, innovative solutions and industry guidelines. 
Supporting sourcebook, guidelines and tools are viewed as keys 
to industry adoption. The scope includes major building types 
(residential and non-residential), new and existing, for the climatic 
zones represented by the participating countries. However, in 
practice there were only a few net zero-energy renovations.
A study for implementing the EPBD requirement on nearly Zero-
Energy Buildings (BPIE, 2011) proposes three general principles 
for nZEB claiming. It proposes a minimum primary energy 
requirement which should be between identified cost-optimal 
levels and levels defined by best available technology:
•  A minimum renewable energy share >50%;
•  A minimum CO2 requirement of 3kg CO2/m2/yr;  

•  A potential indication on the other electricity consumption 
in the building, likely to be subject of a further limitation in 
order to minimise the all energy consumption of building.

Based on the directive’s definition, the REHVA Task Force (2011) 
proposes that a nearly zero energy building is technically 
defined through the net zero energy building, which is a building 
using 0 kWh/m²/yr primary energy. Following the cost-optimality 
principle of the directive, nearly net zero energy building 
definition is proposed as national cost optimal energy use of 
> 0 kWh/(m2 a) primary energy. 

In order to identify existing definitions for deep renovation, 
Global Buildings Performance Network (GBPN, 2013) conducted 
in 2013 a study on current state of the play and looked at existing 
approaches worldwide. 
The report identifies a ‘window of possibility’ for a ‘deep 
renovation’. The minimum energy requirement will be set by 
the individual countries; The EPBD does not prescribe deep 
renovation but provides an opportunity to renovate with energy 
performance as a priority, including for building envelope 
elements that are retrofitted or replaced.

Based on these references a potential definition of nZEB reno-
vation of a house seems to be defined as having one or more 
of the following characteristics:
1.  The energy performance of the building after renovation 
fulfils the nZEB requirements for new buildings as they are 
defined at level of Member States or/and
2.  The primary energy consumption of the building after reno-
vation is reduced by 75% as comparing to the pre-renovation 
status or/and
3.  Potentially an additional primary energy minimum requirement 
of not more than 50-60kWh/m2/yr energy consumption (GBPN, 
2013) for heating/cooling, domestic hot water, ventilation 
energy consumption of auxiliary building’s systems and
4.  Potentially an additional minimum requirement for renewable 
energy share (proposed to be at least 50% of the remaining 
energy demand of the building as it is suggested in (BPIE, 2011) 
taking into account the nZEB definition from EPBD and
5.  Potentially an additional minimum CO2 requirement of 
no more than 3kg CO2/m2/yr as it is suggested in (BPIE, 2011) 
based on the needs to meet the long-term decarbonisation 
goals for residential and services sectors as resulted from the 
EU 2050 Roadmap for a low-carbon economy.

A ‘radar’ for tracking nZEB renovation projects
All references considered, it becomes evident that for the 
purpose of COHERENO project – to identify actors undertaking 
nZEB renovation in order to enhance their cooperation and 
to increase the number of nZEB renovations on the markets – 
and generally in order to track nZEB renovations and relative 
developments on a given market, it is suitable to work with a 
toolbox, that allows to cover a broader range of best practice 
examples and standards, which are all close to nZEB. Among 

Criteria to track nZEB renovations in The Netherlands 59



the national instruments, the most common are Energy 
Performance Certificates, nZEB demonstration projects, award 
winning refurbishments, government funded projects or high 
performance projects that have obtained a certificate (e.g. passive 
house), net zero energy buildings etc. In that way, it can be 
ensured that ‘marketable nZEBs’ will be identified. 

To this end, the project partners of COHERENO created and 
defined the ‘nZEB radar’, as presented on the diagram in 
Figure 2. The ‘nZEB radar’ depicts different methodologies 
to define nearly Zero-Energy Buildings. The circles define the 
ambition of tracking nZEB activities. The radar can be used 
with flexibility depending on the number of available projects 
for each circle in each country. A general rule applies: the closer 
to zero energy, the better. 
The concentric circles of the proposed ‘nZEB radar’ provide the 
opportunity to identify several levels of nZEB and ‘nearly nZEB’ 
renovations:
• Circle 1 (very dark green): This circle depicts the highest 
performance level of building renovation, i.e. very ambitious, 
exemplary renovations meeting at least the (assumed) require-
ments for new nZEB in a specific country and reaching almost 
zero-energy and/or zero-carbon levels after renovation. Moreover, 
the circle includes nZEB renovations that reach the highest 
available EPC class (above energy class A or energy class A with 
a primary energy consumption near to zero), energy positive 
buildings standards, net zero energy (or carbon) buildings 
standards or similar.
• Circle 2 (dark green): This circle includes still a very 
ambitious level for renovation, which does not necessarily 
fulfil all the principles presented on BPIE’s nZEB study, but 
reaches very low primary energy consumption after renovation. 
This category includes renovations at passive house levels 
(around 25kWh/m2/yr) or similar standards, certified as energy 
class A after renovation but still with a specific primary energy 
consumption at around 50-60kWh/m2/yr. 
• Circle 3 (light green): This circle allows collecting examples

 
of a wider range of projects, such as national data bases, awardees 
or similar, as well as buildings that reached an A or even B 
EPC class after renovation, but with higher primary energy 
consumption than in circles 1 and 2, i.e. with a specific primary 
energy consumption below 90-100kWh/m2/yr.
• Circle 4 (very light green): This circle includes projects 
that are on a good way to nZEB renovation, with at least 3-4 
measures such as in the following list:
 •  deep envelope insulation, U-value ≤ 0.24 W/m2K
 •  deep roof insulation, U-value ≤ 0.24 W/m2K
 •  triple glazed windows, U-value ≤ 0.80 W/m2K
 •  Update of an old heating system (including boiler,  
     pumps, etc.)
 •  Integration of RES, min. cover 50% of heat demand
 •  Correct ventilation for securing the air comfort inside  
     building 

Finally, for framing the nZEB radar into the nZEB national 
roadmaps towards 2020, a dot line ‘star’ (see Figure 1) is 
additionally introduced reflecting the interim nZEB definitions 
adopted or still under debate at the country level. Where 
there is no nZEB commitment, then the ‘star’ may reflect the 
anticipated upcoming buildings regulations in the country or 
at least the actual energy performance requirement for new 
buildings. According to the specific country context, the dot 
line star may reflect the 2020 nZEB definition. Alternatively and 
when possible, two dot line stars may be included in the radar, 
reflecting both 2015 and 2020 nZEB requirements for houses. 

Proposals for a Dutch nZEB renovation radar
The consultation of the National Advisory Board showed that 
a definition for nZEB renovation was not yet developed in the 
Netherlands. It appears unfeasible to use too high standards to 
track current market activities. Other well established means 
such as existing ambitious standards, EPC classes and other 
implemented measures should be used instead. 
In 2015 a strengthening of the EPC-requirement is planned to 

Example of nZEB target which was 
created to depict different methodologies 

and standards for defining nZEB buildings 
(Source: BPIE, 2013). Figure 2
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EPC ≤ 0,4. The Energy Performance Coefficient of ≤ 0,4 can 
therefore be used to identify still very ambitious renovation 
activities. However, EPC values are attributed to major reno-
vations requiring a building permit and therefore not often 
available for renovations. Therefore, as an alternative selection 
requirement, it makes sense to use a combination of objective 
requirements, such as: thermal insulation of roofs, walls, 
floors/cellars, glazing, thermal bridges; space heating demand; 
ventilation heat recovery efficiency, and so on. Typically, for 
EPC-values ranging from 0,4 to 0, the following values are 
taken as a reference:
 •  Maximum installed heating power 60 to 15 W/m2; 
 •  alternatively space heating demand 60 to 15 kWh/m2a

Alternatively, combining various thermal insulation requirements:
 •  Rc-value roofs minimum 5 to 7 m2K/W
 •  Rc-value facades minimum 3.5 to 7 m2K/W
 •  Rc-value floors and cellars minimum 3.5 to 5 m2K/W
 •  Outdoor glazing minimum HR++/triple glazing.

Renewable energy systems will play a more important role when 
Rc-values are lower. Alongside these criteria, it is necessary 
to strengthen comfort requirements for high performance 
buildings. For example, thermal insulation should not be 
applied without providing adequate controlled ventilation 
(either natural or mechanical). 
For the moment mostly housing associations regard a renovation 
to a certain label as a corporate strategy. These associations 
consider an improvement of two label steps or a renovation 
to label B already as ambitious, although frontrunners demon-
strated the feasibility of renovating towards label A+ or A++. 
Depending on the size of the samples and a possible strategy 
for gradual reinforcement, it would therefore be interesting to 
collect examples of nZEB renovations with labels A, A+ or A++. 
The labels are usually only established when houses are meant 
for rent or sales. Therefore, it cannot be expected that many 
owner-occupied renovations will have a label.

Whilst international prominence of the terms ‘net zero energy’ 
and ‘net zero carbon’, in addition to ‘low energy’ and ‘passive 
house’, is observed, in the Netherlands ‘passive house’ and ‘
energy neutral’ are currently preferred (Mlecnik, 2012). The 
non-profit organization ‘Stichting passiefbouwen.nl’ also issues 
passive house certificates for renovations towards the passive 
house standard (Passiefbouwen.nl, 2013). All certified projects 
are listed on their public web site. It can be remarked that for 
passive houses also additional quality assurance requirements 
such as building airtightness, efficiency for heat recovery of ven-
tilation and the avoidance of summertime overheating (solutions 
for awning) play a role. For passive house renovations, the 
space heating demand has to be limited to ≤ 25 kWh/m2.a.

In the Netherlands, the organization Platform31 carries out 
a policy programme entitled Energy Leap (EnergieSprong, 
2013) for the built environment. This programme addresses 
frontrunners with the development of experiments and deals, 
and can be an interesting source of renovation projects. More 
specifically, the Energy Leap action ‘House full of Energy’ (‘Huis 
Vol Energie’) provides a portal for owner-occupants to exchange 
information about ambitious home renovation. As a long-term 
objective, the Energy Leap programme prefers to use the ‘en-
ergy bill = 0’ requirement instead of ‘EPC = 0’. Within the Energy 
Leap programme the Platform31 Action ‘Locally all lights on 
Green’ (Lokaal Alle Lichten Op Groen; http://www.lokaalal-
lelichtenopgroen.nl) stimulates six municipalities to make at 
least 20 existing houses energy neutral. Within the programme 
‘Block by Block’ (‘Blok voor Blok’) (Agentschap.NL, 2013b) there 
is a list of actors that were involved in consortia for realizing 
demonstration projects of highly energy-efficient large-scale 
refurbishments (Agentschap.NL, 2013). The web site www.
huisvolenergie.nl lists dozens of performed and on-going nZEB 
home renovation projects. This policy related initiative explicitly 
does not use a strict requirement regarding the nZEB 
definition, since the main objective of this initiative is to create 
a growing community. 

Figure 3: The Dutch nZEB radar for defining 
nZEB home renovations (Source: BPIE, 2013). 

Figure 3
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The choice of establishing the Dutch nZEB radar, shown in 
Figure 3, has been done pragmatically and in cooperation 
with the national experts of the project consortium to ensure 
a sufficient number of identifiable projects. 

Until december 2013, various nZEB home renovation projects 
were detected. 13 were found from ‘Huis Vol Energie’, of which 
four could be attributed to the label A++ or a passive house 
certificate and one to a label A+. A local investigation in 
Amersfoort in the framework of ‘Lokaal alle Lichten op Groen’ 
showed that 34 owner-occupants engaged in a pathway to 
energy neutral. Of these 34, ten abandoned their idea and 
three already reached the target. Additionally, 12 renovation 
projects were certified as a passive house by Stichting 
Passiefbouwen.nl. Of these, only one project can be considered 
a renovation carried out by an owner-occupier.

Up to december 2013, level 2 appears to be the highest achievable 
for buildings with protected façades and roofs. The few Dutch 
examples of certified passive house renovations with historical 
features (see Figure 4) show that passive house renovations 
with protected façades usually require substantial renovation 
of the exterior wall from the inside of the building, which 
might not be feasible when for example interiors components 
are also protected.

The nZEB methodology and some example projects were 
presented during an expert workshop on energy renovation 
of listed buildings in Groningen on 19 September 2013. The 
experts addressed that there are no clear definitions of what 
can or cannot be considered a restoration. Although from an 
nZEB perspective projects can score relatively good, in practice 
some experts present during the workshop thought that by 
the nZEB renovation, the historic value of the buildings might 

be lowered. However, until now there are no scientific studies
that confirm this claim. On the one hand, the experts expressed 
their fear for the promotion of major renovations in which 
only the exterior appearance remains, which might indeed 
be the case in level 2 ‘box-in-box’ renovations. On the other 
hand, on the same occasion the organizers honoured the level 
2 listed project ‘Binnengasthuizen Zwolle’, a passive house 
certified renovation. Therefore the workshop did not provide a 
conclusion whether the proposed radar can be used for listed 
dwellings as well. 

Conclusion
Legal nZEB definitions have mainly been developed for newly-
built constructions. Few references aim to define nZEB for 
deep renovation and few countries have a legal definition for 
nZEB renovation. In general, Europe leaves it to the Member 
States to define ambitious standards in the framework of the 
Energy Performance of Buildings Directive (EPBD) and the 
Energy Efficiency Directive (EED). 
The recast EPBD has been identified as one of the most ambitious 
policies globally in terms of energy requirements for (renovation 
of) buildings. However, the EPBD does not specify the needed 
depth of renovations in general and of renovation of listed 
dwellings in particular. The amount of savings (energy or/and 
carbon) to be delivered through renovation of the building 
is not yet defined on the national level. The recast EPBD lays 
down the application of minimum requirements to the energy 
performance of existing buildings; building units and building 
element that are subject to major renovation. Based on the 
EPBD, energy label systems have been introduced, but nZEB 
renovations cannot easily be detected from them, as they 
often only refer to homes being sold or rented.
Deep/nZEB renovation is, however, mentioned in the Article 
5 of the EED. Article 4 in the EED requires Member States to 
establish a long-term strategy for mobilising investment in the 
renovation of the national stock of residential and commercial 
buildings, both public and private. This strategy must encompass 
‘policies and measures to stimulate cost-effective deep renova-
tions of buildings, including staged deep renovations’. 
The nZEB renovation market runs ahead of policy development, 
introducing new standards such as Passive House. The Passive 
House standard may provide an interesting ambitious energy 
saving target, but it can be difficult to achieve for renovation 
of listed buildings. A variety of other nZEB terms is also being 
used. Through an extensive survey all around the world, the 
GBPN study (GBPN, 2013) coagulated several more widespread 
definitions for deep/nZEB renovation that are worth exploring 
as possible requirements for contests and future case studies. 
It appears unfeasible to use too high standards as proposed in 
literature to track current market activities for housing reno-
vation in the Netherlands. Reflecting on the national circum-
stances with a national advisory board and during individual 
meeting with various experts, TU Delft proposed a toolbox, 
named ‘nZEB radar’ for tracking nZEB single-family home 
renovations in the Netherlands. Future policy plans and avail-
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Two Dutch examples of renovations with 

historical features, which have achieved 

a Dutch Passive House certificate 

(source: Passiefbouwen.nl). Figure 4

Sleephellingstraat, Rotterdam

Level 2 (Quality assurance number 

09.WR.0001)

Contractors: BAM Woningbouw Volker 

Bouwmaatschappij Rotterdam

Co-makers: Ferrolli, Niveau Kozijnen, 

RockwoolBenelux, Sito Isoned

Architect: Villanova Architecten Rotterdam

Consultant: Trecodome Roosendaal

Lombardstraat Middelburg

Level 2 (Quality assurance number 10.WR.0001)

Contractor: Bouwgroep Peters Middelburg

Architect: RDH Architecten en Stedebouwkundigen Middelburg

Consultant: DHV Amersfoort



able long term requirements have been taken into account 
wherever available. Other selected criteria reflect the national 
circumstances, such as governmental support schemes with 
clear benchmarks or ambitious energy performance classes. 
However, the current toolbox does not reflect specific ambition 
levels for listed buildings, which can be considered an issue for 
future research.
Regarding listed monuments, the discussion remains on-going 
whether such buildings fit the proposed nZEB radar or if 
additional criteria should be considered or prioritized. Clearly 
there are additional concerns such as policy protection, preser-
vation or conservation of historic material, historic qualities 
(in registers for buildings of world/UNESCO, national, regional 
and local importance as well as protected sites), the impact of 
visible changes such as increased wall and window thicknesses, 
ventilation issues, difficulties with thermal bridges, and so on. 
Therefore at this moment the radar does not suggest to classify 
listed monuments in this radar, although examples show that 
some projects might easily fit in it. All things considered, energy 
bills and environmental issues are equally important in this 
specific group of buildings. Sometimes the energy measures 
are even more urgent in listed buildings since correct building 
physical improvement leads to better conservation. 
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Built in 1922, this public housing block is internationally 
renowned because of its courtyard structure and novel elevated 
gallery. This walkway provides public access to the houses 
above-terrain for visitors but also for suppliers as baker, 
milkman and grocer. 

The second half of the 19e century the town of Rotterdam 
was prospering because of the recently completed ‘New 
Waterway’ to the north sea, which generated more trade. The 
housing development of Rotterdam however had little to do 
with representation and aesthetics and was mostly a result of 
speculation and little planning. The prospering new harbour 
elite, familiar with other grand (and more planned) harbour 
cities, wanted to make Rotterdam beautiful. Furthermore they 
realised that speculative housing for the working class also 
inhibited social risks. Years earlier, in 1901, the Housing Law 
was made to stimulate the making of good housing and develop 
a beautiful city based on new urban schemes and ideals. In 
Rotterdam this law started to fit the growing awareness of 
this developing city’s elite.

In 1916 the Municipal Housing Service Rotterdam was established. 
In 1919 it commissioned architect Michiel Brinkman to design 
a double perimeter block in a newly developed residential 
neighbourhood in Spangen. The town plan prescribed two 
blocks on both sides of the Justus van Effen street, with the 
then traditional duplex housing with steep narrow stairways. 

Brinkman however designed the double site as one block, 
ingeniously crossing the Justus van Effen street and arranging 
the houses in an intricate structure with individual front doors 
to the intimate court yard, either on street level or at the 
elevated public street-in-the-air. The open courtyard was intro-
duced by Brinkman for reasons of aesthetic and practical and 
hygienic aspects. It was formed by ‘cutting’ the two planned 
perimeter blocks and re-arranging the pieces, resulting in a 
wide, pleasant space that yielded longer sunlight for more 
houses and gave more houses a south oriented living room. 
Also a number of revolutionary communal facilities were 
incorporated like the central heating system with one (!) 
heater per apartment, a centrally located bath house / laundry, 
individual refuse chutes and two service elevators. Brinkmans 
design was thoroughly thought out both functionally and 
aesthetically. State-of-the art materials and technologies were 
employed like cast-in-situ concrete. Aesthetics were important 
to the initiators and designer as can be seen in many intricate 
brick work details and decoration in balustrades and garden 
walls. The houses are organised within a two bay module. Two 
apartments, two bays wide, on ground floor and above and 
two duplex houses, one bay wide, with their front doors at the 
elevated walkway. All houses had a compact 50m2 plan with 
a small kitchen, toilet, a living room and three bedrooms. The 
function of the rooms could be recognized from the outside by 
the different window types.

Justus van Effenstreet (SpringArchief)

Baker on the gallery (Moolenaar en Co)
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by Willem-Jan Paijmans (Molenaar & Co architecten)

In  the seventies the inhabitants started complaining about 
the facilities, who didn’t comply anymore to the by then raised 
living standards. Loggias were already illegally being converted 
into showers. Furthermore wall mounted heaters were added 
in the unheated rooms. The protests caused municipal politics 
to join and at last in the 1980’s a high level renovation was 
decided upon. This greatly affected its original state. The gallery 
was in a bad state and was replaced by a prefabricated concrete 
structure which more or less resembled the original structure. 
The yellow brick facades were painted white to solve the 
problem of the ‘patchwork’ caused by discolouring brick 
repairs and the uneven greasy patina that probably was, at the 
time, too difficult to remove. The white however later proved 
very susceptible to pollution stains. The façades were insulated 
from within and as an extra prevention to moisture problems 
the façade was given a water repellent treatment. Unfortu-
nately the façades behaved poorly: moisture built up from 
the in- and outside, which quickly caused serious problems as 
extensive growing of mould. The apartment plans were drasti-
cally changed, independent of the original zoning and structure 
and incorporating new housing standards as a bathroom, 
individual heating etc. Aesthetics were considered less relevant. 
The material and looks of the windows were completely 
changed, communal staircases got a ‘fresh’ new look and half 
also had their stair runs changed. Furthermore the existing social 
structure was ignored by outplacing all of the inhabitants 
before the renovation. The social cohesion among the new 
inhabitants after renovation therefore did not exist and did not 
develop because of a high tenant changing rate. The growing 
mismatch between renovated housing types and changing 
(also cultural) demands as well as the social decline of Spangen 
at the time, caused major problems related to poverty and 
drugs. In spite of the work in the eighties, already in 2000 it 
was evident that something drastic needed to be done.

In 2000 the competition for ideas was won by the combination 
Molenaar & Co architecten / Hebly – Theunissen architecten. 
The philosophy was to fully restore the outside to its former 
glory and introduce high standards of comfort and energy. 
With some delay the restoration planning started in 2006. By 
September 2012 the intensive 30 million euro restoration was 
completed, including the surrounding public space and the 
collective, energy efficient power supply.  The restoration, in 
combination with careful management, targeting candidate 
tenants that make a positive choice for living here among a 
variety of housing types in the complex, and well organised 
planned maintenance, will have an important role in the 
success and long term life of the Justus van Effen block. 

The restoration planning posed many fundamental questions 
about monumental, functional and financial aspects. A set 
of rules was formulated. If materials of the original structure 
were still present, they were restored to their original splendour, 

Refreshed facades 1970 (Moolenaar en Co)

Refreshed staircases 1986 

(SpringArchief)
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for instance by removing the paint layer and also largely 
the old pollution patina from the façade and restoring or 
reconstructing the brickwork. If the original materials had 
disappeared but the new materials were not detrimental to 
the total design, they would be retained and, if necessary, 
partly adjusted. An example is the prefabricated concrete 
gallery. Its main shape resembles  the  original  gallery  
sufficiently, and  therefore it is retained in shape and position 
with only one slight correction: ingeniously integrating pre-
fabricated concrete planters. If the original materials had 
disappeared and the current materials were seriously detrimental 
to the total appearance, the latter were removed, and the 
original form, structure and materials were reconstructed. The 
window frames are a good example. They very closely match 
the wooden frames from 1922, but have been assembled with 
modern techniques, insulation glazing, hidden ventilation 
facilities, and added steel lintels. Another example is the roof 

edge. The old plastic material has been replaced by a wooden 
one in the right proportions. For that reason the roof insulation 
at the edges consists of a thinner, but higher grade, type. 
Totally new elements like the sound proofing and installation 
components were integrated by using the innate  possibilities of 
the original design in terms of available space, available con-
struction types, zoning etc.

The net building related energy consumption is designed to be 0, 
achieved by a low energy demand, good thermal insulation 
and efficient ventilation. The façades are insulated on the 
inside with a 180mm metal stud dry wall construction (Rc=4) 
in combination with the mentioned hydrophobic treatment 
of the brick façades, a RH dependent vapour barrier (at higher 
temperatures vapour can pass both ways to more quickly dry 
the façade) and flax fiber insulation that is moderately capable 
of buffering moisture without causing mould etc.. The new 

Restored bathhouse (Jan van der Ploeg) 

Restored façade (Moolenaar en Co)
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wooden window frames incorporate, hidden from view, the  
modern wind pressure regulated ventilation elements of the 
CO2-regulated ventilation system. The roofs are insulated 
(Rc=5) and prepared for cylindrical PV-units with a more 
reflecting white roofing material.

Seasonal thermal heat and cold storage delivers water for the 
collective low temperature floor heating and -cooling. Warm 
tap water is collectively produced by collecting solar heat in 
550m2 glycol filled ‘energy roof’ and adding to it with a modest 
gas furnace. 

The careful restoration and significant improvement makes 
this complex serve as an example for sustainability, which is 
expressed by high sustainability scores ‘GPR©Gebouw’.

Based on various publications during planning and execution 
phase and on the building experience at Molenaar & Co archi-
tects. Among others the article ‘Modern living in the Justus 
van Effen block’ in Articolo; Data and information on building 
physics and installation by Cees Leenaerts of W/E consultants.

Participants:
Woonstad Rotterdam (commissioner)
Molenaar & Co architecten / Hebly Theunissen architecten
W/E adviseurs (consultant sustainability, installation and 
building physics)
Van Dijke (consultant structure)
Michael van Gessel Landscapes (court yard design)
Bureau Bouwkunde (cost estimation)
Jurriens Bouw (contractor)

Restored bathhouse (Jan van der Ploeg) 

Renewed staircases (Moolenaar en Co)

The Justus van Effen block Rotterdam 67



‘GPR-gebouw’ scores 

(W-E adviseurs)

Energy measures 

(W-E adviseurs)
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The SECHURBA Approach: 
Modeling Feasibility for Reducing 
Energy Consumption in Listed Buildings

Abstract
ffective adaptation of existing buildings to 
meet modern requirements for energy is an 
important way of creating a more sustainable 
society. The buildings that we live and work in 

consume almost half the energy produced in Europe. 
Becoming more energy efficient could help slow down 
climate change, and will also save householders money. 
This paper aims to highlight the experiences encoun-
tered during the lifetime of the European Project 
‘Sechurba’ when trying to engage with local communities 
and also outlines what actions have been made to 
improve the energy efficiency and sustainability of a 
range of historic buildings studied. Understanding the 
barriers, how to overcome them and identifying op-
portunities is the key to enabling historic buildings 
to become more sustainable and a valuable resource.

Introduction
In the European urban planning processes, the priority given 
to the preservation and protection of historic towns and 
buildings of cultural interest in conjunction with the complex 
legislation framework have restricted the possible applications 
offered by the discoveries of technological development in 
the direction of environmental sustainability to be applied to 
heritage buildings.
The exclusion of buildings of historical importance in the Energy 
performance in Building Directive (EPBD) gave a strong pull 
in this direction. First published in 2002, the EPBD introduced 
incentives and obligations for the public and private sector to 
save energy and reduce running costs, to put in legislation and 
methodology to calculate energy use in buildings, and to issue 
energy performance certificates. This was very challenging, and 
represented a great opportunity to reduce the Union’s energy 
dependency and greenhouse gas emissions. However there were 
certain key exclusions in the directive - these requirements 
did not have to be met if buildings were specifically protected 
because of their special architectural or historic merit, nor if 
they were places of worship, such as churches, cathedrals and 
temporary buildings.
Nevertheless, efficiency, energy saving and environmental sus-
tainability have been the strategic objectives of the European 
Union for years, and issues about which it has launched and 
promoted numerous research programs. The new strategies of 
urban regeneration expressed through the “Declaration of 

Toledo” and endorsed by the European Ministers in June 2010, 
point out that European cities need to be socially inclusive, smart, 
economically competitive and environmentally sustainable. In 
this context, the great potential for the development of energy 
saving measures in historic buildings and areas of excellence 
should be emphasized. 
On these themes, the Built Heritage Lab (BHLab) of the Institute 
for Technologies Applied to Cultural Heritage (National Research 
Council-CNR), has been conducting research for many years, 
aimed at a deeper understanding of the characteristics, context, 
places, architecture and construction techniques related to local 
tradition, to enable a critical choice of compatible solutions 
which would be able to improve the energy efficiency of buildings 
of high historical value without affecting the quality of their 
original appearance.

The European Dimension of the Research
In 2009, the ITABC was the promoter and Italian project leader 
of the European project SECHURBA, which was funded by 
the Intelligent Energy Europe program. This program aimed 
to demonstrate that old towns and ancient buildings play 
an important role in contemporary society, since they can 
contribute significantly to reducing both the consumption 
of resources and the production of waste and emissions in a 
broader ecological and environmental regeneration of the city. 
SECHURBA – which stands for Sustainable Energy Communities 
in Historic URBAn Areas - was developed with a consortium 
of 13 organisations with partners from the seven EU member 
countries representing countries from a range of different social, 
economic and climatic environments. The project aims to study 
the barriers and prospects of various historic urban communi-
ties and buildings with diversity in local and national cultural 
framework.
A critical target was to develop Historic Community Climate 
Change Strategies and route maps for intervening in such 
culturally sensitive areas to be used as models of integrated 
approach for cutting carbon emissions in those communities. 
The case studies ranged from capital cities such as Athens and 
Copenhagen to small historic centres like Shrewsbury – a 
beautiful town close to the Welsh border with medieval buildings 
with wooden structures and Georgian and Victorian style 
houses – and Szentendre, the second most famous tourist 
destination in Hungary after Budapest. 
The key aim of the project was to demonstrate energy efficiency 
and renewable energy intervention in historic urban areas 

by Elena Gigliarelli (Institute for 

Technologies Applied to Cultural Heritage, 

of the Italian National Research Council)
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and buildings, while respecting their culture, heritage and local 
character. The project has developed strong links with other 
organisations working in the area of sustainability and cultural 
heritage, which have helped to promote the project’s findings.

Constraints and Barriers
During the lifetime of the project three main barriers that exist 
in terms of in historic buildings have been identified, including 
funding mechanisms, as well as many restrictions which stem 
from a lack of knowledge of the possibilities offered by simple, 
low cost, low impact renovations.
The main barriers for each nation with regard to improving the 
energy efficiency of historic buildings can be summarized as 
relating to three factors. The first factor is planning restrictions 
through legislation and not understanding how these technologies 
can fit within the legislations. The complexity and rigidity of 
legislation, which due to elaborate procedures, often discour-
ages owners and building designers who would like to adapt 
architectural heritage to contemporary needs. Besides the fact 
that buildings are defined differently in different countries in 
terms of heritage (in UK they could be listed, in Bulgaria protective, 
in Denmark worthy of preservation, in Italy restricted), legal 
constraints show that the most critical aspect is the inability to 
change the internal and external appearance of an establishment 
without an authorization from the competent authorities. 
The second major barrier identified as a hindrance to integrating 
sustainable technologies into historic buildings was financing. 
It is crucial to look at what support is available in each country. 
There are a number of different ways to finance RES (renewable 
energy systems) and RUE (rational use of energy) renovations 
in historic buildings including grants, Feed-In-Tariffs, ESCOs, 
Community Share Schemes and European Investment Bank 
funding. There are some grants available specifically for making 
historic buildings more sustainable, but unfortunately these 
existing grants do not take into account the extra costs of 
working on such buildings. It is of interest to note that all the 
countries involved in the project have feed-in-tariff for electricity 

3D Model of the Zena Castle architectural complex, a view of the courtyard. Figure 1

produced from RES; however, these vary widely from one 
country to another and that is a wide range of tariffs ranging 
from just 6 cents in Denmark to 48 cents in UK. The main issue 
we found with Feed-In-Tariffs is the disadvantage that such 
financing schemes require up-front capital, which many 
community groups cannot afford. 
Some partners have tried to take advantage of alternative 
funding methods using the Energy Service Companies (ESCO). 
ESCO’s are proving to be very successful in Hungary, UK and 
Bulgaria. Our partners from the Province of Chieti are hoping 
to implement innovative funding mechanisms using an ESCO 
to distribute funding from the European Investment Bank, in 
order to integrate sustainable technologies into public buildings. 

The third barrier we found was a lack of knowledge in the 
wider community in terms of awareness of Rational Use of 
Energy technologies and different forms of Renewable Energies. 
To explore the problem, a questionnaire was developed to 
gather information about local residents, their knowledge of 
historic buildings and climate change, and the renovations 
that could be made. The results of the questionnaires collected 
from our case study communities show that there is support 
for renewable technologies, and that people feel that historic 
areas should play their role. Many people also consider that 
their properties would be worth more with RE installations, 
and that they are also more likely to buy properties with RES 
installations. This survey found that there are many miscon-
ceptions about installing sustainable energy technologies in 
historic properties, but the biggest perceived barrier is the 
associated cost, which is also likely to be the case for non-
historic properties. Furthermore, due to the property owners’ 
awareness about the potential impacts these technologies may 
have on their properties, they are keen to make changes to 
their properties, yet they are mindful that these changes 
must not be detrimental to the historical characteristics of 
the building. 
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Over the last few years, progress in legislation has been made 
in the UK, such as the last document of interest Planning Policy 
Statement no.5, which looks more favourably at renovations 
that improve environmental sustainability, and encourage the 
use of natural materials, which outline the benefits for human 
health and for the building (breathability, health for the people, 
safety in case of fire). Significantly, the main barrier to inter-
vention in all communities studied is lack of capital to invest 
in long term solutions and it is accepted in all communities 
that behavioral changes and rational use of energy (RUE) can 
lead to more economically effective carbon reduction than 
renewable energy systems (RES).

Focus areas and Case Studies of the project
Project partners have developed methods to encourage energy 
efficiency and use of renewable energy systems within the 
historic communities of different countries, identifying the 
best technologies for improving the energy performance of the 
historical buildings. 
One of the key objectives of the project was the identification 
of possible corrective actions. A target of at least 40% of the 
energy consumption of the building stock examined was in-
tended to be realised. To achieve this goal, energy audits were 
performed on 30 buildings which fall within the study area in 
order to assess how much energy can be saved through the 
implementation of energy efficiency procedure in compliance 
with the limitations and legislations of each country.
One of the Sechurba partner, Shropshire Council in UK, during 
the project has worked to understand the particular issues that 
historic properties in Shrewsbury face in improving energy 
efficiency and explores ways of overcoming these issues

District Heating System
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Geo Thermal Power
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Biomass Plant

Nuclear Power (fusion)

Nuclear Power (fision)

Hydro

Solar PV (electricity)

Solar Thermal (hot water)

Wind Energy
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No opinion
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Figure 2 The graph shows the support for various sustainable energy technologies, showing that these systems are becoming more 
commonplace across Europe and that there is general knowledge about a wide range of technologies. Source: “Progetto Sechurba. Una Guida per 
la sostenibilità energetica in edifici e centri storici, MEA, ITABC (2011), Gangemi Editore, Roma (Results of the questionnaire developed within 
the Sechurba project from the study areas across Europe, to try and gather information about local residents, their knowledge of historic buildings 
and climate change and the interventions that could be made. A full report on all the data collected can be found on the project website.)

through a range of interventions that can be showcased and 
repeated elsewhere. Shropshire has nearly 7,000 listed buildings 
and more than 120 conservation areas. These include historic 
townscapes and gardens, castles to mansions. 
Throughout the project recommendations of typical actions 
to be made by the owners of different types of case study 
buildings in Shrewsbury have been produced, highlighting the 
approach historic communities can take to become more sus-
tainable. A guidance on the steps residents can take to reduce 
the energy demand of their properties was also provided. 
With most of the properties studied, the majority of heat loss 
from the building was through the walls – and as with many 
properties pre-1919 these walls are solid and therefore insulation 
has to be added to the walls internally, or externally, rather than 
filling cavities. If enough space (and money) is available and 
there is no loss to historic fabric or special features, internal 
walls can be dry-lined with solid wall insulating boards. A key 
point is to make sure the material still allows the walls to 
breathe and so a natural product, such as wood, hemp, wool 
or calcium based products were recommended. 
Example of solid wall insulation was given by the first case Study 
Recommendation: Albert Street properties (Victorian terraced 
house). As shown in the thermal image (Figure 3), the 
property was losing heat through its solid brick walls. As the 
properties are situation in a Conservation Area, external wall 
insulation would not be acceptable therefore the recommendation 
is to install 60 mm of Diffutherm insulating board which would 
improve the u-value from 2.1 to 0.55 on the treated walls. 
There would be some loss of internal space due to thickness of 
the material, but If the whole house were treated, it is estimated 
this would result in savings of about £90 per year on fuel bills 
and 0.7 tonnes of CO2. 
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Another key area of heat loss from buildings is through the roof. 
As with wall insulation, natural materials are recommended to 
enable the buildings to breathe, and which can help to alleviate 
issues of damp. The case study recommendation was St Alkmund’s 
Church – Grade II* listed building. The roof structure in this 
church is not typical of church buildings. Below the weather 
covering, there is a second suspended ceiling, constructed of 
timber cladding (Figure 4). This was added at a later date 
after the nave was constructed. The upper surface of this 
timber cladding is accessible from the tower, and is at present 
not insulated. It would be a relatively simple job to put loose 
insulation onto this suspended ceiling. Heat loss modelling 
suggests that about 21% of the heat goes through the roof at 
the moment. If 250mm of insulation were added, this heat 
loss would reduce to about 1%, and would result in savings of 
about 6000 kWh, and would result in savings of £150 per year 
and 1.2 tonnes of CO2. The second Case Study Recommendation 
was 14th Century listed cottage in Greyfriars, Shrewsbury. 
Internally the lounge currently has an exposed stone wall, which 
appears cold and could benefit from some form of insulation. 
As the exposed stone work inside was originally rendered or 
plastered, it could be plastered again with an insulating plaster 
material such as Hemp and Lime, or Eco Render Plus. Applying a 
20mm coat of Eco Render Plus would reduce the u-value of the 
wall from about 1.89 to 1.56 and save about £2 per year in gas 
and 13kg of CO2. Although the monetary and carbon savings from 
this are quite small, there would be an aesthetic improvement 
in rendering the wall, and make it feel less cold to touch. 
Another key area in making a house more weather-tight that is 
often not given consideration is underfloor insulation. Even if 
it may not reduce a large amount of energy loss, it can im-
prove the occupants’ thermal comfort by cutting out draughts. 
Case Study Recommendation for this kind of intervention was 
Albert Street properties (Victorian terraced house). Two of 

the Victorian terraced houses studied had suspended timber 
floors, so insulating under these was recommended. Savings of 
about £20 per year and 0.1 tonnes of CO2 from the improvement 
in u-value were estimated, but higher savings and improved 
comfort would result from reduction in draughts.
Draught-proofing buildings is a simple measure to improve 
energy efficiency and retain thermal stability in a room. Sealing 
gaps around windows and doors can make a significant 
difference (Figure 5). Unused open chimneys and flues 
can be partially sealed reducing draughts. However solid wall 
buildings need circulation of air to allow evaporation of 
moisture to prevent condensation and mould growth. The 
Energy Saving Trust recommends an average natural ventilation 
rate of between 0.5 and 1.0 air changes per hour. Case Study 
Recommendation: Albert Street properties (Victorian terraced 
house). Unused chimney flues can be sealed using a chimney 
balloon, in this case potential savings after fitting are £50 a 
year and 0.4 tonnes CO2. 

The main source of draughts in old houses is often from badly 
fitting windows and doors, usually made from timber. House-
holders are frequently led to believe that such windows are 
not capable of being energy-efficient and that they should be 
replaced with modern materials, such uPVC. However timber 
window frames have comparable thermal characteristics to 
uPVC, it is the use of single glazing and lack of draught proofing 
that reduces their efficiency. In many cases repairing and 
upgrading existing timber windows, through introducing 
secondary glazing, draught-proofing strips, shutters, or even 
thick, insulated curtains will be more sustainable – and 
cheaper – than a replacement. 

 < < Thermographic image showing heat escaping 
from Victorian terraced house  

(Façade of Albert Street properties, Shrewsbury, UK) Figure 3

< St Alkmund’s roof space, Shrewsbury, UK. Figure 4

Draughts from single glazed windows 
Albert Street properties (Victorian terraced house).  
Applying draught proofing round windows and doors 
could create whole house savings of £48 a year and

  0.3 tonnes of CO2 (Photo from Shropshire Council). Figure 5

Damaged glazing bars and repaired glazing bars (Photos courtesy of 
Traditional Carpentry and Joinery Ltd, Yockleton, Shropshire) Figure 6

<

<
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These actions will also help to preserve the character of the 
building. It should be noted that uPVC has a complex manufacture 
process which uses chemicals and produces toxic by-products, 
is difficult to recycle and does not biodegrade when it becomes 
waste and they usually need replacing every 20 years. Another 
way to improve the performance of original windows is to 
have them refurbished and draught sealed. For windows where 
this is not possible there is often the option of installing 
shutters, many of which were removed from the original 
fittings (Figure 6). 
Secondary glazing can be added to traditional and sash windows. 
There are a variety of systems available ranging from clear 
acetate sheets attached with magnetic strips, to glass vertical 
sliding secondary glazing units in aluminium runners designed 
to complement sash windows. If secondary glazing is installed, 
it is sensible to also draught proof the windows. The savings 
that would be achieved would be similar to that achieved via 
double glazing panels, i.e. £36 per year and 0.3 tonnes of CO2. 
The first case study is Albert Street properties (Victorian terraced 
house), a house with single glazed sash windows, which account 
14% of the heat loss from the property, with general air leakage 
accounting for a further 37%. However, standard double glazing 
would not be acceptable as the windows face the street in a 
Conservation Area. Add close fitting curtain or insulated and 
reflective roller blind to windows. This would improve the 
u-value for each window from 4.3 to around 2.5 (while the 
curtains or blinds are closed). This would result in whole house 
savings of £26 per year and about 0.2 tonnes of CO2 per year. 
The second case study recommendation on secondary glazing 
regards 14th Century listed cottage, were single glazed tradi-
tional windows can be improved through heritage double 
glazing (Figure 8). This would improve the u-value to 2.1 
or below. These products are double glazed units that fit into 
the existing windows (including sash). They can be obtained 
with either standard flat “float glass” or with slightly irregular 
heritage effect glass. Calculations with regards to this singled 
glazed heritage style window estimate whole house savings of 
£36 per year and 0.3 tonnes of CO2. However similar savings 
can be made from secondary glazing where it is not possible 
or necessary to change the current glazing.
Once the easy to achieve energy savings have been made, 
building owners may wish to consider the more complex 
efficiency measures and renewable energy technologies to 
enable them to make the further desirable savings. Throughout 
the project we have encouraged responsible installation of 
renewable energy technologies on listed and historic buildings 
and in conservation areas, many examples already exist that 
do not impact on the appearance of the individual buildings or 
general area.
Large solar or photovoltaic units mounted on walls or roof 
slopes can have a detrimental impact on the character of old 
buildings. Where possible these types of energy source should 
be sited away from the main façade of the building, positioned 
where they cannot be easily seen, or position the unit away 
from the main building altogether as a stand alone unit in the 

Figure 7 Best practice examples of RES Installations: 
PV Panels installed on St Alkmund’s church – not visible 
from ground – and garden mounted PV’s, 
in Shrewsbury, UK (Photo from Shropshire Council).  

Figure 8 Single glazed traditional windows of a 
14th Century listed cottage, Shrewsbury, UK.

Figure 9 Grade II listed Georgian house. This property 
in Shrewsbury that has solar thermal collectors fitted in 
roof gulley so not visible from highway.

< <    < 

<

<
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garden, or on an outbuilding or garage. Permission may be 
granted but take advice on siting initially from the conservation 
officer. We found two existing solar case studies, one is a 15th 
C listed building, were the owners wanted to put PV on their 
roof, but due to listing and over shading of surrounding roofs 
it was not practical. The solution was to install it in the garden 
on a pergola. Permission for this was approved by local conser-
vation officers and a 1kWp system now provides them with 
approximately a third of their electricity requirements. The 
second case is St Alkmund’s Church, were the vicar wanted 
to install photovoltaic panels in the building “Grade II listed”, 
in the Conservation Area in the centre of the town 
(Figure 7). However, as there is a parapet around the edge 
of the roof, when installed the panels are not visible from the 
ground and therefore permission was granted.

Solar thermal units mounted on roof slopes can be unsightly 
and have a detrimental impact on the character of old buildings. 
These types of energy source should be sited away from the 
main façade of the building, positioned where they cannot be 
easily seen. Permission may be granted but take advice on siting 
initially from the conservation officer. Evacuated tube solar 
thermal collectors A flat plat solar thermal collector. The case 
study recommendation regards again Albert Street properties 
(Victorian terraced house) – rear south facing roof. Although 
the property is in a Conservation Area, it is the back of the 
house that is south facing, and as a panel would not be visible 
from the public highway, planning permission would most 
likely be granted for a solar thermal panel. However, due to 
dormer windows in the rooms in the roof, there is no available 
roof space for the panels. 

Historic buildings in the communities studied have shown 
that it is possible for them to become part of a low carbon 
emissions solution in a sustainable environment. Many of the 
barriers identified are only perceived, not actual. With creative 
thought innovation solutions can be found. This was true of all 
communities studied and it is therefore assumed to be a similar 
situation in wider European countries. The potential energy 
savings for all buildings examined is a range between 21% and 
80% with an average of 46% with a priority given to energy 
efficiency interventions like envelope improvements (window 
replacement or repair, draught proofing of doors and openings, 
roof insulation & floor insulation, internal walls insulation 
and insulation of non-heated areas, atriums and roof openings 
reutilization, attic renovations) and internal environment (reflective 
panels behind radiators, heavy curtains & blinds for lower 
thermal losses, chimney air ventilation management, roof fans 
installation, internal atriums for microclimate improvement). 
The proposed renovations were classified as low/medium/high-
cost, and low/medium/high impact. Production systems from 
renewable energy were considered as ‘complementary’ to the 
measures for energy saving, and among them the choice was 
directed towards photovoltaic panels, biomass and solar thermal 
systems. Photovoltaic panels are the preferred technology 

for the production of electricity. The majority of European 
countries have stated that these systems can be installed on 
historic buildings if they are outside of the visual field and if 
they can be removed without damaging the original structure. 
Moreover, biomass boilers and heat pumps have been analyzed 
since they can be visually less intrusive. In some countries such 
as Italy, legislations may prohibit the use of biomass boilers in 
urban areas due to air pollution, or due to the lack of storage 
and supply in some urban housing units.
The calculated total energy requirement per unit varies from 
70 to 500 kWh/m2 per year. These significant differences in 
requirements and energy consumption in the buildings examined 
is apparent, and is due mainly to the use and activities carried 
out in them. The level of maintenance and restoration work 
carried out during the life of the building have a strong impact 
on their energy savings potential.

Energy Audits of Historical Buildings
The energy performance of a building can be assessed by dif-
ferent types of analyses. Actually, the use of energy models is 
widespread and has considerable consequences for undertaking 
retrofit measures. However, building energy performance soft-
ware does not provide exhaustive data concerning the energy 
behavior of traditional buildings and there is a lack 
of knowledge regarding typological and structural data of 
traditional buildings in stock modeling. 

The assessed buildings were constructed between the 11th 
and 20th century, although the majority date back to the 17th 
century. The built surface of the buildings varies significantly – 
from 60 sqm to 17,000 sqm, which made it possible for us to 
make observations on buildings of many different types and 
sizes. Interesting data which emerged from energy audits 
carried out using a thermal camera (Figure 10) – are the 
almost complete lack of thermal bridges. The reason behind this 
is the fact that historic buildings have developed and constantly 
obtained good construction quality with great thermal mass. 
A number of common characteristics of historic buildings that 
correspond to bioclimatic perspectives have been identified. 
For example, the high volumes which characterize historic 
buildings may seem disadvantageous for the amount of energy 
required to heat them, but in warm climates they keep the air 
fresh and cool inside. Historic buildings can be said to embody 
bioclimatic principles and were designed to maximise the 
benefits that can be achieved from the environment around 
them with minimal artificial input. If these buildings are used 
as designed then they can perform sustainably. 
In most of the case studies, different methodologies were tested, 
from the XClima platform including DOCET (a tool developed 
by the CNR Institute ITC), which has implemented the procedures 
complying with and supporting the EPBD requirements, to a 
privately developed software from TerMus-G from Acca. All of 
these assessment tools, definitely quick and immediate, high-
lighted critical issues and limits when applied to old buildings, 
especially when pointing out the bioclimatic characteristics, 
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the mass properties and the benefits arising in terms of comfort 
and improvements in energy consumption. The project has 
highlighted that new methods for assessing energy performance 
of historic buildings need to be designed, as current software 
does not take conditions, materials and other factors pertaining 
to such buildings into account. This means that many buildings 
are recorded as performing at a much worse level than they 
actually are, which gives a negative impression of historic 
properties in a sustainable community. 
An experimental research project carried out in partnership 
with English Heritage also produced interesting results. This 
was conducted on houses in Shrewsbury, where the analysis of 
the U values of the brick walling using thermal flow meters in 
loco reported lower (and therefore better) results than those 
expected from evaluations and industrial standards. 

The Italian Case Study: the Castle of Zena
Sechurba has worked with 10 case study communities and on 
30 case study buildings to demonstrate how through identifying 
and overcoming barriers, such historic areas can contribute to 
cultural, social, economic and environmental objectives and 
enable governments to exceed their statutory climate change 
requirements.
The Italian building case study of the project was the Castle 
of Zena, located in the province of Piacenza, a medieval fortress 
situated in the Po Valley, which was turned into a manor 
around 1650. Not only is it a castle, but an architectural 
compound that includes six ancient buildings, for a total 
surface of 4,000 sqm, located in a highly suggestive landscape. 
The castle was the subject of a detailed fact-finding stage, 
which included diagnostic investigations to identify the main 

problems, especially those regarding its functional and energy 
features, and requirements. The goal was to understand more 
about the building from a historic, architectural and artistic 
point of view, in order to comprehend its evolution, improve 
its usability and suggest which proposals would be the best to 
enhance its performance and efficiency. Historic and evolutionary 
investigations made it possible to identify the architectural 
stages of the construction development of Zena castle, through 
a stratigraphic analysis of its walling integrated by the data 
found in the documents archive and the results of the analysis 
of the construction materials.

A complete survey (topographic, laser scanner and direct) was 
carried out on the Castle, with a geo-referenced and metrically 
correct description of the building.
The information obtained was integrated into a 3D model 
(Figure 1) which allowed us to manage all the data collected 
(geophysical surveys, chemical and geological analyses, structural 
tests). A detailed survey of all the architectural components, 
such as internal and external fixtures, roofs, chimneys, stairs, 
portals and gates was performed, studying their state of 
preservation for a possible functional integration of inserting 
new systems into the existing building (Figure 12). The 
assessments carried out on the castle highlighted the most 
critical and urgent problems (Figure 11). The energy 
requirements were much higher than those currently produced 
by the systems in place; low levels of insulation were present 
in the outer walls of the building, which leads to constant heat 
loss and high levels of energy consumption for heating and 
cooling due to inefficient and obsolete systems. 
The renovations planned for technological and energy efficiency 

Figure 11 Thermographic 
analysis of the masonry 
used for the audit and 
energy certification of the 
building (Diasis, Palermo).
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Figure 12a Castle of Zena. Tables of the detailed survey of the functional and decorative 
architectural components: internal and external doors and windows, fireplaces, vaults, stairs, 
floors, roof trusses, technological plants (made by author) 
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Figure 12b Castle of Zena. Tables of the detailed survey of the functional and decorative 
architectural components: internal and external doors and windows, fireplaces, vaults, stairs, 
floors, roof trusses, technological plants (made by author) 
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adjustments consist substantially of increasing the seal and 
insulation in the building’s outer walls, reducing the heating 
requirements, reusing some of the attic spaces that meet the 
necessary sanitary and hygienic requirements for occupancy 
as living quarters, restoring accessibility and functionality to 
the eastern wing that was abandoned after the collapse of 
the intermediate floors, due to increased structural fragility, 
recovery of the basement areas from both a conservative and 
functional standpoint, and design of an innovative energy 
production system for the entire architectural complex through 
the use of renewable sources to reduce energy consumption. 

The precarious conditions of the load bearing trusses and 
the roof covering require the disassembly of the roof, which 
allowed the creation of a ventilated roof to offer maximum 
comfort and durability of the structures. 
A feasibility study on the production of energy from renewable 
sources and opportunities for energy saving of the properties 

of Viveca was carried out by the Politecnico of Milan, Facoltà 
di ingegneria, Dipartimento di Energia, in order to estimate the 
energy consumptions and needs for the planned different use 
of the property (Consonni S., et al. 2008). These analysis and 
comparison between the heating systems which are opera-
tional in the castle, have led to the possibility of creating an 
interesting solution aimed at making the traditional system 
functional with the addition of innovative technology. 
An interesting example of a “traditional” type of intervention 
was performed on a monumental chimney, which improved 
energy performance while maintaining its structural, 
decorative and functional features (Figure 13). The operation 
involved adding a “boiler” system which was appropriately 
insulated and incorporated into the brickwork. The boiler system, 
made up of 3 modules, does not modify the aesthetic appearance 
of the chimney, but it does improve its performance by 75%. 

Figure 13 3D Model and con-
struction phases of the fireplace 
(Realization S. Bani. Photos and 
renderings D. Cremonesi). 
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Energy Efficiency Tool for Historically Sensitive Buildings 
One of the key results of SECHURBA, achieved by our research 
group, was the Intelligent Energy Application Tool, a software-
based tool for aiding decision-makers regarding renovations 
in historical building. The tool was developed with the aim of 
evaluating the potential for RUE and RES integration by the use 
of a MultiCriteria Analysis (MCA) that can address aesthetic 
and historic features, energy saving systems, financial and 
administrative frameworks (Figure 14).

The tool was used to assess the different proposals made by 
experts in two illustrative cases: the first, choosing photovoltaic 
systems for the roof and the second, choosing the best heat 
insulation system of the vertical walls. A checklist was developed 
to be used by all partners to suggest new technologies and 
materials, and these are summarised in a RES and RUE 
Database, (www.database.sechurba.eu). The data collection 
sheet was organised in different sections containing information 
about sustainable energy technologies and building materials. 
At the end of the process, when an expert team completed all 
comparisons, the software automatically calculated the best 
alternative, so it was possible to get the final scoring and ranking 
of alternatives for each criterion. The tool was also tested at 
Copenhagen Town Hall (Denmark) and at the Chapel of the 
Soul in Santiago de Compostela in Spain.

The Participation of Local Communities with 
Demonstration Activities  
In collaboration with companies which produce energy saving 
materials and products, some tests were performed during the 
project, and specific renovations carried out aimed at increasing 
visibility and raising awareness. One of these took place at 
Shrewsbury Library, a building of iconic value as it is where 
Charles Darwin studied. This building presented serious heating 
problems with its numerous single glazing glass surfaces. 
Thanks to an agreement with the company which produces 
silica gel, the heat performance was improved, by applying the 
gel, a dehydrating product made synthetically from sodium 
silicate which is not toxic and can absorb humidity very well, 
around the window frames. Furthermore it is invisible and allows 
the library to remain fully operational. Shropshire Council paid 
for a pressure test (Figure 15) carried out before and after 
installation and initial results showed between a 5% and 30% 
reduction in air leakage, in 3 different rooms (better perform-
ance than double glazing).
Another device made available for case studies by the manu-
facturing company was Tadpole Heating Efficiency. Three of 
these devices, which reduce the air in the heating systems thus 
enhancing performances, were installed in our buildings to 
test their efficiency.

Conclusions 
Historic buildings in the communities studied have shown that 
it is possible for them to become part of a low carbon solution 
in a sustainable environment. Many of the barriers identified 
are perceived, not actual, and with creative thought and inno-
vation solutions can be found. This was true of all communities 
studied and is therefore assumed to be a similar situation in 
wider European countries. With the project we aimed to en-
courage residents across partner countries to adopt behavioral 
changes, to create a more resilient and adaptable lifestyle, that 
can cope with future changes in climate before spending their 
resources on small scale power generation technologies. 
Our target to reduce the amount of fossil fuels used and reduce 
the carbon emissions we all produce as a society during the 
next decade is based on us becoming much more energy 
efficient in our lifestyles and how we use all our buildings, in-
cluding historic buildings. This reduction can only be achieved 
through behavioral changes, and investment in cleaner, more 
efficient technology. It also relies on us increasing the amount 
of energy we generate from renewable sources, the trick is to 
do so sensitively. Across Sechurba community groups and local 
residents have worked collectively and as individuals to reduce 
carbon emissions. We  supported  these activities to ensure the 
needs of historic properties are taken into account in trans-
forming them in to warm and comfortable, low energy homes 
with a place in the future as well as the past.

Figure 15 
Pressure test carried out before
and after installation of silicone gel 
draught-proofing, approved for use on 
listed buildings (Photo from MEA) 
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Introduction
The two-year project on energy efficient restoration focused in 
general on finding solutions for reducing energy consumption 
and improving thermal comfort while preserving historic 
qualities of historic buildings. One of the research teams was 
called Energy efficient redevelopment of historic buildings. During 
sessions this research team discussed the urgency of reducing 
energy consumption. Instead of reducing energy consumption 
compared to 1990-levels, as enshrined in international agreements, 
the Dutch have increased their energy consumption by 10% in 
the last ten years (CBS 2013). Even so, it was questioned why 
we should improve the energy efficiency of historic buildings, 
since they only make up a small percentage of our built envi-
ronment. Or is it an urgent matter in the context of preserving 
heritage qualities? Also, it was questioned if and why owners 
are (not) willing to modify their historic building.

Methodology
First the perceived need for reducing energy consumption in 
historic buildings was researched by doing a survey among 40 
committees that manage the use of historic churches. About 
21 committees responded. In addition archival research into 
these churches was carried out.
Data was collected on the size of the building, the operating 
expenses (energy costs, rental charges/mortgage costs) in the 

years 2009-2012 and the number and character of activities 
that took place in these years. 

Secondly, the willingness of owners to modify their historic 
building was inventoried by conducting interviews. Topics 
included motives for acquiring and using a historic building, 
and willingness and plans to modify the building. Based on a 
study by Brand (1994) it is expected that differences might 
occur based on the interests of the type of owner.2

Urgency and 
motives to 
reduce energy 
consumption in 
historic buildings

Maarten Vieveen does research 
on adaptive reuse and energy 

efficiency in historic buildings 
at Area Development Research 

Centre NoorderRuimte of the 
Hanze University of Applied 

Sciences. His presentation 
focuses on the urgency of 

reducing energy use in historic 
buildings and why 
owners of historic 

buildings are (not) 
willing to modify their 

historic building.

1. Architects, energy consultants, real estate managers, 

and other experts like a lawyer and a psychologist. 

2. Commercial organisations, non-profit organisations, and 

individual private owners of historic buildings. Commercial 

organisations might be interested in making money or improving 

the image of the company. Non-profit organisations might have 

a common interest in preserving heritage qualities. Private house 

owners might be interested in living quality such as beauty 

and thermal comfort.
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Urgency for reducing energy consumption in 
historic buildings
In order to answer the question whether reducing energy 
consumption in historic buildings is seen as urgent, data from 
35 historic buildings was collected (2012-2013). We present the 
preliminary results of the first analysis of 27 historic buildings, 
including 21 churches in the province of Groningen, and 6 other 
buildings in the provinces of Groningen, Drenthe and Fryslân.

To position the urgency of reducing energy consumption in 
historic buildings we compared the energy consumption costs 
and rental/mortgage costs of common Dutch residential buildings: 
in non-historic buildings 33% of the total costs for energy and 
rental/mortgage is spent on energy costs (CBS 2013). For historic 
buildings the analysis shows that on average 41% was spent on 
energy. When dividing the cases into churches and other build-
ings, in churches 57% was spent on energy, as opposed to 22% 
in historic buildings. In some churches the energy costs were 
about 65-90%. The absolute amount of money spent on energy 
use (in euros) for other historic buildings is 3.5 times higher than 
for churches. Some owners of these other historic buildings 
mentioned that continued use (and preservation) of the historic 
building was uncertain due these high energy costs.

Conclusion (A)
Based on these findings it was (preliminary) concluded that 
reducing energy consumption in historic buildings is an urgent 
matter.

Motives of owners for (not) willing to modify their historic building
To provide insight into the motives for (not) being willing 
to reduce energy consumption about 15 owners of historic 
were interviewed. Starting with a network session the first 

interviewees were approached for an interview. The other 
interviewees were approached by snowball sampling. Based 
on Brand (1994) we assumed that there might be differences 
in motives among different types of owners since they might 
have different interests, for example a different scope for the 
Return of Investment. Therefore a comparable amount of 
different types of owners were interviewed.

Motives for acquiring and using a historic building
It was found that for all types of owners heritage qualities and 
a safe investment over time were important motives to acquire 
and use a historic building. For commercial organisations and 
individual private owners location was also important and 
non-profit organisations stated that the acquisition of a historic 
building was also prompted by the wish to contribute to society 
by preserving a historic building.

Opinions regarding modification of historic buildings
Opinions about modification of commercial and non-profit 
organisations were comparable. The current activities of the 
organisation were slightly more important than preserving 
heritage qualities. Heritage qualities were described as an 
added value: for commercial organisations because of the 
image of the company, for non-profit organisations because of 
their contribution to society, and for individual private owners 
because of the beauty and history.

Motives for considering energy measures
When asked about the motives for energy measures all types 
of owners stated that reducing energy expenses was an urgent 
matter. The non-profit (and some commercial) organisations 
and private owners added that image was an added value, for 
example because of their internal policy to be more sustainable. 

Leegkerks’ church 
www.dagvandearchitectuur
groningen.nl 2014; 
Bijzondere Locaties Groningen 2014.
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Motives for nót considering energy measures
Motives for not taking energy measures partly originated in 
uncertainties about the effects of energy measures, for example:
• Heritage vs. Use: How are values like heritage qualities  
 and user quality weighed by the authorities? (Insight  
 in values/transparency and refined detailing). 
• Investment: What is the Return of Investment of   
 energy measures? An owner of a commercial 
 organisation brought forward that his accountant was  
 of the opinion that the amount of money spent on  
 energy consumption could lead to questions if the  
 operation of enterprise was future proof. 
• Image for preservation: A commercial organisation  
 brought forward that the image of the company   
 (internal policy) also leads to not taking energy 
 measures, our main goal is to preserve heritage 
 qualities of historic buildings. Modifying these 
 buildings contradicts our main goal so owners accept  
 high energy costs. 
• Trust in companies: a private owner addressed 
 uncertainty about guarantees and services of 
 companies. What are best practices? What if the 
 proposed measures do not work out as the company  
 presented? Will I be accepted as a serious participant  
 in the design process?
• Insight financial support: a private owner assumed  
 that insight in subsidies for energy measures of 
 sustainable monuments might get him more 
 motivated for taking energy measures.
• Reducing energy consumption is not considered as a  
 priority: One private owner stated that he did not  
 implement energy measures, but it turned out that 
 he had implemented a large variety of possible energy  
 measures, simply to improve thermal comfort. Also  
 other interviewees addressed improving thermal 
 comfort as an important motive to start exploring 
 possibilities to reduce energy consumption.

Conclusion (B)
Based on the (preliminary) results of the interviews we 
conclude that motives for living in a historic building basically 
originate in the heritage qualities. Modifying the historic 
building is legitimate when adding value or improving the use 
of the historic building. However, preserving heritage qualities 
is important since these were the main motive for acquiring 
and using a historic building. In the first place it turned out 
that taking energy measures was based on sustainable 
development and lowering energy costs. Secondly it seemed 
that by focusing on themes like trust, financial support and 
raising thermal comfort, (especially individual private) 
owners may become more motivated to consider energy 
measures.
During the interviews, all owners pointed out that transparency 
in weighting of values by heritage specialists, the return on 
investment and refined detailing were important aspects that 
influenced their decisions regarding energy measures.
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My presentation is about critical factors in energy-
low restoration of historic buildings. First I will 
introduce the OGFG-model, which is a practice-based 
model developed by an architect. My research focused 
on the ambitions of actors, which is part of the O-factor 
in this OGFG-model. The data presented today was 
gathered from 18 entries in our prize contest 
‘Energieke Restauratie’, in which 36 commissioners 
of restoration projects with high-energy ambitions 
took part. 
In my presentation I want to define terms, identify 
critical factors, categorize energy ambitions and 
propose improvements for the OGFG-model.

Research problem
The research problem was further described after a brainstorm 
session with experts working in the field of energy efficiency

 and restoration. They stated that energy characteristics of 
buildings are relatively unimportant for the result of a resto-
ration, whereas unknown critical factors could have a great 
influence on the result of a high-energy restoration plan. In my 
research I define energy characteristics as building or object 
bound factors that influence energy use, for example: size, 
crack density, or orientation of the building.

My central question is ‘what are the critical factors for energy-
restoration’. After identifying these critical factors we can 
make recommendations to improve the OGFG-model.

My approach is that actors’ energy ambitions limit the possibilities 
for energy restoration projects, and not the characteristics of the 
historic buildings. I categorize energy ambitions from unaware 
(low) to extraordinary (high). Therefore, the main focus is on 
the ambitions of actors: what do people want?

by Bate Boschma (Hanze University of Applied Sciences, Groningen)

 
  

Bate Boschma works as a researcher at the Hanze University of Applied Sciences. In the past two years he was active as 
project manager and researcher in the project Energieke Restauratie. In his presentation he investigated whether the chances 
of success in energy-low restorations are determined by ambitions of owners or by building characteristics.

Principal  O 

(opdrachtgever)

situation

Building  G

(gebouw)

situation

Function  F

(functie)

Use   G

(gebruik)

Main factors

Tabel 1 OGFG model: factors of influence on a restoration project

Sub factors Examples of  factors

• aim   O

• ambition

• budget

• status   G

• technical state

• monumental values ext.

• monumental values int.

• existing  F

• future

• live   G

• intensive or incidental

• programme

• private, company or social work   O

• composition, monumental values, energy

• budget, subsidies and conditions, exploitation

• listed monument yes or no    G

• fabric

• existing definition and heritage survey/exploration

• existing definition and heritage survey/exploration

• fitting the building aesthetically   F

• fitting the building aesthetically

• comfortlevel      G

• consequences for interior values

• pve, fitting within structure and/or size  yes or no
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Energy ambitions in restoration
The OGFG-model was developed by an architect who has a lot 
of experience in restoring historic buildings. During the brain-
storm session other actors confirmed the suggested model. 
The model has four basic development factors, which are 
checked in developing a plan, each with different sub factors:
•  O pdrachtgever (principal)
•  G ebouw (building)
•  F unctie (function)
•  G ebruik (use)

The OGFG-model was used to analyse the data of 18 entries 
into the prize contest. In the presentation two examples were 
discussed: Villa Schouwenburg in ‘t Harde and Kiemschuur in 
Frederiksoord. 

Results
My conclusion from this analysis is that ambitions of stake-
holders, principals and/or architects, turned out to be of 
greater influence in the restoration than the assumed 
limitations of the cultural heritage buildings.
My conclusion regarding to energy characteristics is that fixed 
characteristics do not exist: every building type (church or 
farm) is unique, and there are always possibilities to improve 
the building, also with regard to energy interventions.
The critical factors derived from the analysis are the following:

•  Energy ambitions of actors; they are vital and decisive;
•  Understanding, trust and cooperation among actors is 
    likewise vital;
•  Knowledge of technical energy measures.

Conclusions
So the results for high-energy or low-energy performance have 
everything to do with the ambitions of actors (principals and/ 
or architects) during the restoration process, not only with the 
energy characteristics of the building. These ambitions can be 
categorized in the following way: 
•  Extraordinary, for example Witte Roos, in Delft
•  Complex, for example St. Ignatius Gymnasium, Amsterdam
•  Intrinsic, for example: Villa Schouwenburg, ‘t Harde 
•  Detailed, for example:  Binnengasthuisstraat, Zwolle  
•  Inadvertend/unaware, for example: Soap factory, Amersfoort

Recommendations towards the OGFG model
Regarding the OGFG-model I propose some improvements. 
From my perspective architects should focus primarily on the 
O-factor, which is about the principals’ ambitions. Secondly, 
the theme energy is not given a lot of attention in the model. 
By giving it more attention energy restoration may happen 
more easily. Thirdly, knowledge about energy measures can be 
important to explore the feasibility of high-energy ambitions.

Figure 1
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Figure 1 Binnengasthuisstraat Zwolle
Figure 2 Villa Schouwenburg ‘t Harde
Figure 3 St. Ignatius Gymnasium Amsterdam
Figure 4 DaVinci School Amsterdam
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Introduction
The main research question discussed in our article is: 
‘How do local characteristics influence decisions by Dutch local 
governmental bodies regarding sustainable interventions in 
heritage buildings?’ 

The reasons for this research we found in our experiences with 
two Dutch Networks for Sustainable Architectural Heritage 
Management: the ‘Network Sustainable Architectural Heritage 
Management for Governmental Bodies’ and the ‘Network 
Sustainable Architectural Heritage Management for Companies 
and Foundations’. In the first one (initiated by Nyenrode Business 
Universiteit) nine local, regional and national governmental 
bodies are participating, including seven municipalities and 
one region with many listed monuments and the State Service 
for Cultural Heritage Management. They all contribute their 
expertise in the disciplines of both architectural conservation and 
sustainability. The second one (initiated by Nyenrode Business 
Universiteit, Bureau Fusion, Delft University of Technology 

and the Dutch Institute for Building Biology and Ecology NIBE) 
includes companies as well as SME’s and foundations.1 For both 
networks several meetings per year were organized. The 
network for governmental bodies combined their network 
meetings with ‘learning meetings’ where also external guests 
were invited. 

In June 2011 a ‘learning meeting’ was organised with thirteen 
individual owners of heritage homes, representing owners of 
different types of houses in all parts of the Netherlands. During 
this it emerged that individual owners struggle with the 
question ‘What does the government consider as a quality?’ 
This question also emerged at several meetings of the network 
for companies and foundations. We believe it is impossible to 
give a clear answer to this question. This is based on a hypothesis 
we formulated in response to several discussions with the 
participants of the network for governmental bodies. Our 
hypothesis is:

Abstract
ow do local characteristics influence the decisions of Dutch local governmental bodies regarding 
sustainable interventions in heritage buildings? In this article it is postulated that ‘the’ government is not 
a coherent body but is manifested on different levels: international, national, regional and local. 
Local bodies have their own room for interpretation of national and international regulations, and 

can speak with separate voices. Local characteristics influence the possibilities and limitations for interventions in 
heritage buildings and express local cultural identity. Insights from theory on cultural identity were used to 
research the role of cultural identity in both architecture and local policies. Also Dutch local guidelines for 
architectural conservation were analysed. 
It was concluded that international and national guidelines can provide a framework and basic principles 
for sustainable architectural heritage management, but local governmental bodies need their own room 
for interpretation. However, in order to take away the feeling of arbitrariness by other stakeholders and 
create active relationships and emotional investments intensive communication about the specific local 
characteristics is necessary.

by Birgit Dulsk (senior researcher at Nyenrode Business 

Universiteit) and Anne Marij Postel (assocatiated expert 

at Nyenrode Business Universiteit)
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‘Government’ is not a coherent body, but is manifested on 
several levels: international, national, regional and local. Local 
bodies have their own room for interpretation of national and 
international regulations, and can speak with separate voices. 
Local characteristics influence the possibilities and limitations 
for interventions in heritage buildings and express the local 
cultural identity. 

The desire of owners of heritage buildings and companies to 
get more clarity regarding the decisions of local heritage experts, 
combined with the experiences in the network for governmental 
bodies, triggered us to examine the main research question as 
mentioned above. In order to answer this question we formu-
lated eight sub questions:
1.  Can architectural heritage contribute to the 
 expression of local cultural identity of regions, 
 cities, towns and neighbourhoods?
2.  Of which components a local approach for sustainable  
 architectural heritage management should be made  
 up, aiming at the support of local cultural identity?
3.  Which opportunities exist and what are the causes  
 for concern when the responsibility for architectural  
 heritage management is shifted from national to local  
 governmental bodies? 
4.  What differences in local policies can be identified  
 regarding sustainable architectural heritage 
 management? 
5.  How do these differences influence possibilities and  
 limitations for sustainable interventions in heritage  
 buildings?
6.  Can local guidelines provide more insight into what 
 local governmental bodies consider as ‘quality’ 
 regarding energy saving techniques and products for  
 heritage buildings?
7.  Why solutions which are accepted in a specific 
 situation are not acceptable in another situation? 
8.  What kind of local characteristics affect the choice 
 for sustainable solutions in heritage buildings?

Questions 1 and 2 are discussed in paragraph 2: ‘Heritage 
Buildings expressing Local Cultural Identity’). Question 3 
we discuss in paragraph 3: ‘Shift of responsibilities in The 
Netherlands: From national to local level’, followed by 
questions 4, 5 and 6 in paragraph 4: ‘Analysis of Dutch Local 
Guidelines for Architectural Conservation’. Questions 7 and 8 
are discussed in paragraph 5: ‘Impact of the Local Context for 
Sustainable Architectural Heritage Management’.
Discussing these sub-questions we aim to test our hypothesis 
as mentioned above and to answer our main research question: 
‘How do local characteristics influence the decisions of Dutch 
local governmental bodies regarding sustainable interventions 
in heritage buildings?’ 

1. Information available online: www.praktijknetwerkdumo.nl 

(accessed 23rd January 2014).

Heritage Buildings expressing Local Cultural Identity
We started our research with desk research focused on above 
mentioned sub-questions:
1. Can architectural heritage contribute to the expression of 
local cultural identity of regions, cities, towns and neighbour-
hoods?
2. Of which components a local approach for sustainable 
architectural heritage management should be made up, 
aiming at the support of local cultural identity?

In order to answer these sub-questions we analysed several 
issues. As we live in an era of international policy guidelines 
and agreements, which also concern architectural heritage 
management and sustainability, we take a closer look at the 
relation between global and local influences, a relationship 
that is discussed in numerous publications on cultural identity. 
We address this question in our subhead ‘Global versus Local’. 
Furthermore, before we can get the components of a local 
approach for sustainable architectural heritage management 
aiming at the support of local identity, we describe how to 
define cultural identity. We discuss this issue in our subhead 
‘Cultural identity as a Form of Collective Identity’. 
We identify three components. Two ingredients ‘Goals and 
Ambitions’ and ‘Active Relationship’ are discussed in the 
following subhead: ‘Goals and Ambitions Combined with 
Active Relationship’. The third ingredient ‘Emotional Investment’ 
is addressed in our last subhead.

Global versus Local
Due to new global challenges, like climate change and scarcity 
of raw materials, there is an increasing need for international 
policy guidelines, also resulting in international agreements and 
strategies in the field of architectural heritage management and 
sustainability. Examples of international policy guidelines and 
agreements concerning sustainability are the Kyoto Protocol 
(ratified in 2003), the European Climate Change Program (ECCP) 
and the EU Sustainable Development Strategy (SDS). Examples 
of international strategies and petitions combining aspects 
of both architectural conservation and sustainability are the 
United Nations Framework Convention on Climate Change (1992), 
the ‘Strategy to assist States Parties to the WH Convention to 
implement appropriate management responses’ by UNESCO, 
the ‘Petition to the World Heritage Committee: The Role of 
Black Carbon in Endangering World Heritage Sites Threatened by 
Glacial Melt and Sea Level Rise’ (2009) and the ‘Policy Document 
on the Impacts of Climate Change on World Heritage Proper-
ties’ (2008). 

But it is also due to the increasing international influences and 
policies that we become more and more aware of the values 
of local differences which express the local cultural identity, 
for example in architecture. Architectural heritage lets us 
experience local customs and traditions of previous generations, 
while in modern buildings characteristic local elements are no 
longer taken for granted and often internationally used elements 
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and styles are adopted. At the same time, as the practice of 
building and architecture internationally is subject to stand-
ardization and globalization, the unique quality and identity of 
cities, towns and neighbourhoods is under pressure. 
In this context heritage buildings get a new meaning in defining 
local identity, literally ‘making a difference’. Heritage buildings 
help (re)construct local identity, for example when profiling 
(inter)nationally. [Rieger-Jandl, 2009].

Rieger-Jandl: ‘Seit ungefähr einem Jahrhundert bringt allerdings 
ein Phänomen, das unter dem Schlüsselbegriff ‘Globalisierung’ 
zusammengefasst wird, eine nie da gewesene Dynamik in de 
Kreislauf der permanenten Erneuerung und Identität. Es ist in 
erster Linie die extreme gesteigerte Geschwindigkeit von Erneuerungs-
prozessen, die zur Folge hat, dass die Suche nach Identität zu 
einem permanenten Zustand und die damit verbundene Verun-
sicherung zum Dauerbegleiter wird. In vielen Regionen der Erde 
werden über Jahrhunderte aufgebaute, auf Überlieferung und 
Tradition beruhende, Lokalkulturen innerhalb kürzester Zeit einer 
‘Globalkultur’ untergeordnet. Verbindende Werte und Ideologien 
werden damit untergraben, mangelnde Legitimation führt zu 
Unsicherheit und fehlenden Identifikationsmerkmalen. Solche 
Identifikationsmerkmale stellen nicht zuletzt die Bauwerke dar, 
die eine Kultur hervorgebracht hat. Diese Bauwerke, so sie noch 
existieren, werden zu Relikten einer vergangenen Zeit, die nicht 
mehr Teil der Alltagskultur sind sondern bestenfalls musealisiert 
und touristisch vermarktet werden. Während auf der einen Seite 
Anhaltspunkte wie Kultur und Tradition für die Identitätsfindung 
immer mehr abhanden kommen, steigt auf der anderen Seite der 
Druck einer Profilbildung nicht nur im Sinne des inneren Zusammen-
halts, sondern vor allem, um sich im internationalen Wettbewerb 
zu positionieren.’ [Rieger-Jandl,2009: 70-71]

Culture is determined by the local context. ‘Cultural identities, 
first and foremost, have local roots. They are attached to local 
contexts, such as values, symbols, and language, and specified 
historically.’ [Hauser, 2004]. This also applies for the built 
environment. Regions, cities, towns are rediscovering their 
local historic roots and defining their local future visions, 
looking for their own local cultural identity. 

Cultural identity as a Form of Collective Identity
Theories about identity do not originate in the disciplines of 
architecture or urban planning but in social sciences. Psychol-
ogists, sociologists and anthropologists distinguish between 
‘personal identity’ and ‘social identity’. While personal identity 
refers to a person’s perception and expression, social identity 
refers to group affiliations, such as religious identity, ethnic 
identity or national identity. The social identity theory (SIT) 
was originally formulated by Henri Tajfel and John Turner, who 
introduced the concept of a social identity to explain intergroup 
behaviour. ‘Social identity is the portion of an individual’s self-
concept derived from perceived membership in a relevant social 
group’ [Tajfel, Turner, 1979; Tajfel, Turner, 1986]. 

Figure 1
Different city landscapes 
Utrecht, 
Parijs, 
and Jerusalem
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In 1989 Alberto Melucci introduced the idea of a ‘collective 
identity’ [Melucci, 1989]. He considers collective identity as a 
process that consists of three components: 
1. cognitive definitions (the formulation of a cognitive  
 framework concerning goals, means and environment  
 of action), 
2.  active relationship (the activation of relationships  
 among participants) and 
3.  emotional investments (emotional recognition 
 between individuals). 

Individuals who share a cultural identity feel they belong to 
the same culture. They share cultural features, like language, 
religion, political ideas, music, fine arts, architecture, etc. 
Cultural identity as a form of collective identity means that 
several interacting individuals recognize that they share thoughts, 
behaviours, values and goals, and (inter)act accordingly. They 
recognize each other as similar, being distinguished from other 
individuals. ‘The idea of identity implies a sense of meaning and 
a sense of categorisation and difference: We mark out our identity 
and sameness with some by highlighting the differences between 
ourselves and others. It implies a necessary ‘other’ who is not ‘us’ 
[Macionis, Plummer, 2012]. Identity is both ‘belonging to the 
similar’ and ‘differ from others’ [Gingrich, 2004]. 

Buildings and the built environment do not have an identity, 
but they may express the identity of people who use these 
buildings, neighbourhoods, towns and cities. They do so espe-
cially if they feature local characteristics, which makes them 
different from the built environment in the rest of the world: 
they ‘differ from others’. 

In our globalised world modern architecture does not 
necessarily possess local characteristics, which makes them 
different from buildings in other regions. Most heritage 
buildings do: they are realized by previous generations with 
local techniques and local materials, and their design and 
structure is based on local customs and traditions. Heritage 
buildings thus have a close relation to their local context. 
They represent local history and express local identity, being 
different from the rest and thus giving meaning to a place. 

Only a local approach, taking into account local characteristics, 
is able ‘to mark out the identity and highlight the differences’ 
of architectural heritage and its built environment. But identity 
is only partly a result of an orientation to the past. The common 
goals and actions of the individuals who share a collective 
identity also result in a vision for the future. ‘Cultural identity 
almost always has problematic connotations because it must first 
be searched for (in the past), then must be found and developed, 
respectively (in the present), or because it threatens to be lost 
(in the future).’ [Grauman, 1999]

The local approach thus should not only express current local 
cultural identity but allow future developments of meaningful 

places. Such a local approach is thus not only concerned with 
the history but also involves a local vision for the future. 
Conserving the local identity, which is different from the rest 
of the world, must be combined with the needs and ideas of 
future generations. ‘In jedem Fall ist für die strukturelle Analyse 
eines zukunftorientierten Identitätsbildes die Beschäftigung mit 
dem bestehenden baukulturellen Erbe unumgänglich. Es kann 
nicht sein, dass Baukulturen erst aussterben müssen, um sie dann 
künstlich wieder beleben zu können. Ebenso wenig ist allerdings 
eine ausschliesslich auf Tradition, Herkunft und Vergangenheit 
basierende Identitätsforschung heute in einer hochindividualisierten 
Gesellschaft noch sinnvoll. Identität kann nicht nur auf Geschichte 
basieren – sie muss auch Visionen haben.’ [Rieger-Jandl, 2009] 

Goals and Ambitions Combined with Active Relationship
Based on Melucci’s idea of collective identity common cognitive 
definitions are defined by individuals sharing the same identity. 
Regarding sustainable architectural heritage management 
cognitive definitions may for example concern the future use 
of heritage buildings, but also local goals and strategies to 
conserve the architectural heritage, reduce greenhouse gases, 
use renewable energies, etc. The need to take into account 
the local context is also included in international guidelines, 
like the Historic Urban Landscape (HUL) Recommendation, 
published by UNESCO in November 2011. The HUL Recom-
mendation gives the following steps: 1.Map resources, 2. Reach 
consensus, 3. Access Vulnerability, 4. Integrate, 5. Prioritize, 6. 
Establish Local. The steps of the HUL Recommendation can be 
used for local analysis and implementation, being aware that 
solutions we find for a situation in a specific region, city, 
town or neighbourhood cannot be applied elsewhere without 
taking into account the specific situation of the other context. 
International and national policy guidelines thus can create a 
framework for sustainable architectural heritage management, 
but must be brought into practice on local level, by local 
people, as mentioned in step 6 of the HUL Recommendation 
‘establish local’.

The same is true for the sustainability goals. On national and 
local level measurable ambitions are defined to reduce green-
house emissions and use renewable energy sources. For example 
the Dutch government specified the EU goals of reducing the 
greenhouse emissions by 25% in 500,000 houses in the period 
2008-2011 and in 300,000 more each following year. For non-
residential buildings, a reduction goal of 50% was defined by 
2017.Many local governmental bodies have higher ambitions 
than the 20% reduction by 2020 and 80-95% by 2050, as given 
by the EU directive. The city of Amsterdam for example aims 
to reduce her greenhouse gas emissions by 40% by 2025, 
Rotterdam even 50% by 2025, Delft 50% by 2039. Haarlem and 
Utrecht aim to be carbon neutral cities in 2030, Nijmegen in 
2032, Arnhem and Den Haag in 2050 [Urgenda, 2009]. How 
these ambitions are realized locally is the responsibility of local 
governmental bodies, who develop their own policies and 
strategies, based on the specific local situation. The ambitions 
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and the strategies to reach these ambitions differ. They can 
become part of the local identity of a community that shares 
the same goals and visions, based on the local characteristics 
and tradition, representing the local culture, and acting 
together in an ‘active relationship’ with local stakeholders. 

Emotional Investment
Architects and urban planners speak about ‘place identity’ 
[Proshansky, Fabian, Kaminoff, 1983] [Hague, Jenkins, 2005], 
the ‘sense of place’ [Steele, 1981] and the ‘genius loci’ [Norberg-
Schulz, 1980] describing places with meaning and significance. 
This meaning and significance can cause ‘emotional investments’, 
which is according to Melucci the third component of 
‘collective identity’. In contrary to meaningless places, there 
are places that are highly valued by inhabitants and users, e.g. 
because of their specific history, special architecture, and/or 
the involvement of local communities. Some architects and 
urban planners use participatory approaches to transform 
existing places into attractive locations or create new ones.

One of the forerunners who advocated for the involvement of 
local communities was writer Jane Jacobs who had completely 
other ideas about designing cities than most architects and 
urban planners of her time. Her most influential book ‘The 
Death and Life of Great American Cities’ was published in 1961. 
She introduced, among others, the involvement of local 

inhabitants and users: ‘Cities have the capability of providing 
something for everybody, only because, and only when they are 
created by people.’ [Jacobs, 1961]. The ideas she introduced later 
on became popular in urban design and sociology and it seems 
that her ideas nowadays get a revival, as can also be illustrated 
by recent Dutch initiatives.
In several neighbourhoods in the Netherlands local communities 
initiate and realize the transformation of heritage buildings 
and sites. Just two examples are Seinwezen in Haarlem and the 
former Soda factory in Schiedam. In Haarlem an advertising 
company took the initiative for the sustainable transformation 
of the historic railway building Seinwezen, a listed monument. 
Meanwhile the local community of the adjacent neighbourhood, 
a residential area built in the 1920’s, is involved in the transfor-
mation of the industrial site and in addition look for opportu-
nities for collective sustainable initiatives in the area. The former 
Soda factory in Schiedam, including two characteristic store-
houses, is currently transformed into a business complex 
for small enterprises. Different local companies develop their 
own future working places, studio’s, office rooms, etc. Both 
projects, Seinwezen and the Soda factory, are examples for a 
local approach to transform heritage buildings, initiated by 
local people who emotionally invest in the projects and involve 
other local stakeholders, resulting in the conservation of local 
characteristics and a vision for future use and aims concerning 
sustainability.

Figure 2
Seinwezen in 
Haarlem
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Conclusion
In this paragraph we examined our first two sub-questions: 
1.  Can architectural heritage contribute to the 
 expression of local cultural identity of regions, cities,  
 towns and neighbourhoods?
2.  Of which components a local approach for sustainable  
 architectural heritage management should be made  
 up, aiming at the support of local cultural identity?

Our desk research reveals that architectural heritage indeed 
can contribute to the expression of local cultural identity. 
Architectural heritage allows us to experience local customs 
and traditions of previous generations. At the same time due 
to standardization and globalization the unique quality and 
identity of cities, towns and neighbourhoods is under pressure. 
The local characteristics of heritage buildings express the 
cultural identity of local communities and help regions, cities 
and towns to profile themselves in both the national as inter-
national context, literally ‘making a difference’. However, a 
local approach aiming at the support of local cultural identity 
is not only concerned with history but also involves a vision 
for the future. The expression of current local identity must be 
combined with the needs and ideas of future generations. 

Local cultural identity, as a form of collective identity, consists 
of three components: cognitive definitions, active relationship 
and emotional investments. The cognitive ambitions may for 
example concern ambitions regarding the future use of heritage 
buildings, the conservation of buildings and the reduction of 
greenhouse gas emissions. These ambitions can be defined in 
local policies and strategies but in order to contribute to a 
local cultural identity they must be shared in an ‘active rela-
tionship’ of local stakeholders, with ‘emotional investments’. 
We presented two recent examples of transformation of 
heritage buildings, initiated and realized by local people who 
emotionally invest in the projects and involve other local 
stakeholders, sharing ambitions regarding the conservation of 
local characteristics, future use and sustainability. These local 
approaches for sustainable architectural heritage manage-
ment, include the three components a local approach for 
sustainable architectural heritage management should be made 
up aiming at the support of local cultural identity: cognitive 
ambitions, active relationship and emotional investments.

Shift of responsibilities in The Netherlands: 
from National to Local Level
In this paragraph sub question 3 is examined by desk research 
and during discussions with participants of the Network 
Sustainable Architectural Heritage for Governmental Bodies 
and with individual owners of heritage homes:
3.  Which opportunities exist and what are the causes  
 for concern when the responsibility for architectural  
 heritage management is shifted from national to local  
 governmental bodies? 

Local characteristics of the built environment are worth to 
be conserved and express cultural identity. Thus it seems only 
logical that local governmental bodies should be responsible 
for architectural heritage management. They are expected to 
know more about the local context and its characteristics and 
can integrate them into their policies. And due to the impact 
of the local context there are limits in what can be determined 
in international or national agreements. It fits perfectly with 
these findings that in the Netherlands the responsibility for 
architectural heritage management is recently shifted from the 
national to the local level: in January 2009 the ‘Monumentenwet 
1988’ was modified and the advisory role of the Minister of 
Education, Culture and Science (OCW) became limited regarding 
permissions for interventions in heritage buildings. Since 2009 
the minister only recommends if a listed monument is demol-
ished, is substantially altered, gets a new destination or will 
be reconstructed. All other interventions in heritage buildings, 
are now the responsibility of local governmental bodies. Dutch 
municipalities have the legal responsibility to develop a local 
policy regarding their cultural heritage, including architectural 
heritage. The State Service for Cultural Heritage still provides 
information in publications and during presentations and 
meetings, and even launched a five year programme about 
Sustainability, starting in 2014. But all this information is 
offered to support the local governmental bodies. In fact, the 
principles and ideas presented by the State Service, may be 
considered as suggestions that can be overruled by local 
governmental bodies. 

In order to focus on specific local characteristics and respond 
to them in local policies, knowledge about the local architec-
tural history is needed. But according to the Dutch study 
‘Erfgoed in goede handen?’ the lack of knowledge is currently 
cause for concern in some municipalities [Erfgoedinspectie, 
2013]. Another cause for concern is that other stakeholders 
may feel that local regulations and decisions are arbitrary. 
This feeling was described for example by individual owners of 
heritage homes during a ‘learning meeting’ organized by the 
‘Network Sustainable Architectural Heritage Management for 
Governmental Bodies’ in June 2011. Illustrating the frustrations 
of individual owners, three quotes by individual owners as 
mentioned during the learning meeting:

‘I was not allowed to replace my windows, while in a similar home 
in Maastricht the owners were allowed to. Why is it one owner 
gets permission and the other does not?’

‘It took me months to prepare my plans. They were dismissed 
within two minutes. It was said: ‘There are better alternatives.’ 
But these were not described.’

‘I have a naughty idea: I will do my next renovation without a 
permission.’
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The wish for more clarity was also repeatedly mentioned by the 
participants of the ‘Network Sustainable Architectural Heritage 
Management for Companies and Foundations’, for example 
during a network meeting in May 2012 when the following 
statements were made by a representative of a company:

‘The way in which interventions in heritage buildings are judged 
by governmental bodies is very diffuse and not transparent.’

‘For the development of assessment tools for sustainability, 
experts were brought together. They discussed until they agreed 
about the way they want to assess the sustainability performance 
of buildings. We should also do so with heritage experts!’

Furthermore, there was a discussion about ‘the strange 
moods’ of local heritage experts in Dutch media. The Dutch 
newspaper ‘De Volkskrant’ published a large article about the 
‘strange moods’ of heritage experts in a Saturday edition in 
March 2013. The article was a follow up of the TV-programme 
‘De Slag om Nederland’ some weeks before. In both media 
the lack of understanding within the society regarding the 
requirements of local Architecture and Heritage Boards was 
described. One of the cases described is a heritage building 
in the centre of Amsterdam: the owner does not understand 
why he gets no permission for the restoration back to the 
18th century situation, including the addition of a new cornice 
in rococo style. The heritage experts emphasize the value of 
later interventions, among them the in the 19th century added 
cornice, resulting in historic layers that should be conserved. 
[Volkskrant, 2013]

This debate illustrates that different stakeholders (individuals) 
have their own view on which interventions are suitable in 
a heritage building and which building elements should be 
conserved and may express local cultural identity. Ambitions 
defined by local heritage experts are obviously not always 
shared by all other stakeholders. The result is a lack of 
understanding for each other instead of an active (positive) 
relationship. There is certainly some emotional investment by 
the various stakeholders, but this is not necessarily based on 
shared convictions. 

In (inter)national guidelines basic principles can be defined but 
even in a small country like the Netherlands national guidelines 
cannot take into account all the local characteristics. According 
to the heritage experts in Amsterdam the interventions done in 
the 19th century in 18th century buildings are of high value as 
they demonstrate the historic layers, which are characteristic 
for the historic centre of Amsterdam. In another city or 
neighbourhood with another architectural history, a similar 
intervention may be assessed differently. It is due to these local 
characteristics that (inter)national policy guidelines can only 
create a framework for sustainable architectural heritage man-
agement, but must be brought into practice on the local level.
However, in order to realize active relationships between local 

stakeholders who are emotionally involved and share the 
same ambitions the local characteristics must be recognizable 
and comprehensible. As illustrated above, this is not always 
the case, although many Dutch municipalities have defined 
their own policy regarding (sustainable) architectural heritage 
management. Which interventions ‘can’ or ‘should’ be realized 
is particularly evident in specific situations: when applying 
for permission in a specific municipality. The local policy of 
the municipality is based on basic principles regarding the 
conservation of heritage buildings, which are (inter)nationally 
accepted. But within these principles municipalities are free 
to define their own local priorities. This results in a situation 
where a sustainable intervention which is allowed in heritage 
buildings in a certain municipality, may be denied in another 
municipality. 

Conclusion:
In this paragraph we discussed our third sub-question: 
3.  Which opportunities exist and what are the causes  
 for concern when the responsibility for architectural  
 heritage management is shifted from national to local  
 governmental bodies? 

The shift of responsibilities regarding architectural heritage 
management from national to local level in The Netherlands 
provides the opportunity to focus on local characteristics and 
integrate them in strategies and polices. However for owners 
of heritage buildings and companies involved in the conservation 
of heritage buildings the shift to local responsibilities may 
cause uncertainty. To them it is not always clear how to fulfil 
the requirements and wishes of local governmental bodies. 
Some complain about arbitrariness. Another cause for concern 
is the lack of profound knowledge about local characteristics 
in some Dutch municipalities. 
Due to local characteristics (inter)national policy guidelines 
can only create a framework for sustainable architectural 
heritage management. They must be brought into practice on 
a local level. But ambitions regarding sustainable interventions 
in heritage buildings as defined by local heritage experts are 
not always shared by other stakeholders, resulting in a lack of 
mutual understanding instead of an active positive relationship. 
If there is some emotional investment by the various stake-
holders, this is not necessarily based on shared convictions. In 
order to realize active relationships between local stakeholders 
local characteristics must be recognizable and comprehensible. 
As this is not always the case it is a cause for concern.

Analysis of Dutch Local Guidelines for Architectural 
Conservation
The participants of the network for governmental bodies 
wondered how big the differences are in local policies regarding 
sustainable architectural heritage management and how these 
policies are described by different municipalities. They expected 
that the analysis of different local policies could provide more 
insight in the possibilities and limitations for energy saving 
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interventions in heritage buildings, addressing the need for 
grip on this matter by stakeholders like owners of heritage 
buildings and companies providing materials and solutions 
for these buildings. To define differences, local guidelines on 
interventions in heritage buildings were analyzed, as they were 
assumed to reflect local policies. 

In the analysis of local guidelines sub-questions 4, 5 and 6 are 
addressed:
4.  What differences in local policies can be identified  
 regarding sustainable architectural heritage management? 
5.  How do these differences influence possibilities and  
 limitations for sustainable interventions in heritage  
 buildings?
6.  Can local guidelines provide more insight into what 
 local governmental bodies consider as ‘quality’ regarding  
 energy saving techniques and products for heritage  
 buildings?

When the authors analyzed local guidelines they followed 
these steps:
• Inventory of Dutch local conservation guidelines. 
• Analysis of these guidelines regarding the possibilities  
 and limitations for energy saving interventions in 
 heritage buildings. 
• Explaining the differences found in the local guidelines.

Some interventions in heritage buildings require planning 
permission, others don’t. When applying for planning permission, 
owners of heritage buildings will experience the way regulations 
are implied. The way local governmental bodies communicate 
their regulations to owners of heritage buildings considering 
interventions differs. Some prefer a low key approach and prefer 
communication during the process of planning permission. 
Others publish their regulations for example on their website. 
Some decide to define and publish guidelines for building 
owners that explain regulations and the way these regulations 
should or can be carried out when intervening in heritage 
buildings in their community. Some of these guidelines are 
explicit considering energy saving measures, others aren’t.

In this research we analysed communicated local guidelines, 
and their differences and similarities, in order to define what 
this means to stakeholders concerning interventions in heritage 
buildings. 
Nine Dutch local guidelines were analyzed: they were collected 
from the municipalities of Amsterdam, Delft, Ede, Elburg, 
Haarlem, Naarden, Nijmegen, Utrecht and Stichting Dorp Stad 
en Land, and were submitted by participants of the network or 
found by internet research. The guidelines were 3 to 10 years old 
and ranged in length from 7 to 54 pages, which is a tentative 
indication of the precision with which the possibilities and 
limitations for energy saving measures in heritage buildings 
are described. Also, there was a large variation in information 
density. In some of these guidelines it is mentioned for which 

interventions a permission is needed. However, this is not 
always the case. In some of the more extended versions there 
is a reference to guidelines that were previously developed by 
the municipalities of Amsterdam or Delft. 

Based on the analysis of the nine local guidelines we conclude 
that in general four conservation principles are described: 
1.  Conservation is preferred to restoration and renovation.
2.  The architectural history has to be respected.
3.  Interventions are preferably reversible.
4.  Interventions should match with the heritage 
 building, they have to be compatible.

Furthermore, the nine cases reveal that in the Netherlands, 
the variety of local guidelines regarding het conservation of 
heritage buildings indeed is high, varying from very brief to 
extensive. We distinguish three main variants:2

1.  Basic/traditional: focus on restoration and conservation  
 of the hull (e.g. municipalities of Utrecht, Nijmegen).
2.  More elaborate: examples are described, like inter-
 ventions at windows and in the interior (e.g. munici- 
 pality of Elburg). Also criteria used by the local 
 Architecture and Heritage Board, fire safety require- 
 ments, etc. are included. 
3.  Plus Variant: More focused on improvements (like  
 comfort, energy saving, roof terraces). Notes and 
 sections about installations and the implementation  
 of energy saving measures are added (e.g. munici- 
 palities of Amsterdam, Haarlem, Delft, Ede, Stichting  
 DSL, Naarden).

The ‘Plus Variant’ is written for a wider public, responding to 
questions from citizens and businesses. In the guidelines that 
belong to this category more explanations and more specifica-
tions are given, e.g. by describing principles and how to imple-
ment them, and indicating for which interventions a permission 
is needed and for which is not. Perhaps the more basic guidelines 
are primarily intended for the municipalities own staff, taking 
care that everyone within the organization uses the same 
regulations and only secondarily for the companies and 
owners/users of heritage building who apply for permission.

The analysis of the nine local guidelines revealed, that:
• There are no great differences in the general principles  
 that are described in the guidelines.
• There are differences in the information density and  
 the specification level. Some guidelines are not at 
 all discussing the possibilities or limitations for 
 energy saving measures in heritage buildings, or they  
 only mention possible structural interventions but 
 not the possibilities for energy saving installations.  

2. Note: these are the analyzed guidelines of mid-2012, new 

guidelines may be communicated now.
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 Also, some guidelines only mention the restrictions  
 while others describe suggestions for interventions.
• Some of the municipalities include more information 
 than others regarding implementation directives. 
 And some do not integrate these directives in the 
 guidelines for the conservation of heritage buildings  
 but describe them in other documents. For example,  
 rules regarding the installation of pv-panels are in  
 some municipalities found elsewhere.
• The analysis of local guidelines is certainly a snapshot:  
 some guidelines are older than others and some 
 municipalities are currently working on new 
 guidelines (including more attention to sustainability  
 issues).
• The accessibility of information varies widely: some  
 local guidelines are online, but even then they are not  
 always easy to find.
• The local guidelines provide only limited information  
 for which interventions a permission is required or not.
• There is no guarantee that the available documents  
 provide a representative picture of the possibilities  
 and limitations for energy saving interventions in  
 heritage buildings in a municipality. For example, the  
 guidelines of the municipalities of Nijmegen and  
 Utrecht belong to the category ‘Basic guidelines’.  
 Although energy saving interventions are not strongly
  reflected in these documents, it is known from   
 practice that both municipalities indeed are very 
 active in the field of sustainable architectural herit 
 age management. To get a realistic impression of the  
 practice of local sustainable architectural heritage  
 management the analysis of guidelines thus does 
 not seem to provide sufficient information, but has 
 to be complemented with an analysis of local 
 practices. Finally, it all depends on how the application 
 for a permission is judged, and the criteria for the 
 assessment often remain implicit (which is may be  
 inevitable). Indeed, interventions in heritage buildings
 often require customized solutions. Even the most  
 extensive and explicit local guidelines will never give  
 a full answer and the owner/user of the heritage   
 building will always have to consult the heritage  
 experts of the municipality. However, easily found,  
 regularly updated and carefully prepared local 
 guidelines provide more clarity for citizens and 
 businesses and is expected to significantly improve 
 the communication between stakeholders.

Feedback from the participants of the network revealed that 
the analyzed guidelines are representative for the range of 
local guidelines in the Netherlands.

Conclusion:
In this paragraph we address sub-questions 4, 5 and 6:
4. What differences in local policies can be identified  
 regarding sustainable architectural heritage management? 
5.  How do these differences influence possibilities and limit-
 ations for sustainable interventions in heritage buildings?
6.  Can local guidelines provide more insight into what 
 local governmental bodies consider as ‘quality’ 
 regarding energy saving techniques and products for  
 heritage buildings?

Regarding sub-question 4: in the Netherlands basic principles 
for interventions in heritage buildings are applied in most 
municipalities. In local guidelines prescriptions and restrictions 
for interventions are described, based on these principles. 
However, in one municipality these guidelines may describe in 
more detail than others. Some guidelines even include detailed 
implementation guidelines and suggest alternatives for inter-
ventions. The local guidelines may provide little information 
whether a permission is required for a certain intervention. 
Local guidelines also are sometimes hard to access by stake-
holders. And existing guidelines may not be up to date, as 
many municipalities are currently developing new guidelines 
giving sustainability more attention. 
Answering sub-question 5: it can be concluded that analysis of 
local guidelines helps to get an impression of the main principles 
of architectural heritage conservation. Locally implementation 
guidelines can be available for specific sustainable interventions, 
illustrating how these principles can be brought into practice. 
Regarding sub-question 6: sometimes local guidelines do not 
necessarily reflect all (current) local policies. Not all consid-
erations can be summarized in local guidelines and in some 
cases the local guidelines seem not to represent the practice. 
Interventions in heritage buildings always require customized 
solutions. Finally, dialogue between owners/users of heritage 
buildings, contractors, supplying companies and local heritage 
experts is indispensable. Local guidelines can provide insight 
into what local governmental bodies consider as ‘quality’ 
regarding energy saving techniques and products for heritage 
buildings, but appear to do so to a limited extent. And some 
local governments provide more insight than others. 

Impact of the Local Context for Sustainable 
Architectural Heritage Management
The analysis of the local guidelines was followed by a research 
aiming to identify criteria for differences in the local practices 
of granting permissions for sustainable interventions in herit-
age buildings. The results of this research are described in this 
paragraph, where the following questions are discussed: 
7.  Why solutions which are accepted in a specific  
 situation are not acceptable in another situation? 
8.  What kind of local characteristics affect the choice for  
 sustainable solutions in heritage buildings?
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In order to answer these questions in-depth interviews and 
conservations with five heritage experts working for the 
municipalities of Delft and Hilversum and for the State Service 
for Cultural Heritage were conducted. Also these questions 
were raised during participants a ‘learning meeting’ of the 
network for governmental bodies in February 2012. During this 
‘learning meeting’ three sustainable concepts for heritage 
buildings were presented by architects who each applied one of 
the concepts at least at one heritage building in the Netherlands. 
It turned out that although the local heritage experts who were 
participating at this meeting agree with the same basic con-
servation principles, they differed strongly in opinion whether 
these concepts are suitable in heritage buildings or not.
Companies and owners/users of heritage buildings are able to 
sum up examples of interventions in heritage buildings permitted 
in one municipality and rejected in another. Explanations can 
be found in the buildings themselves: the buildings in these 
municipalities may be considered as similar by owners of 
heritage buildings and by companies, but may represent a 
completely different situation for the heritage expert involved. 
The heritage experts explained that as interventions in heritage 
buildings often require customized solutions, even the most 
extensive and explicit local guidelines will never give a full 
answer and the owners of heritage buildings always have to 
consult local heritage experts when planning an intervention 
that requires permission. Furthermore developers of sustainable 
solutions should evaluate why their solutions are chosen in 
specific situations.
But this seems to be only part of the story: the interviews and 
conservation with the four heritage experts and the discussions 
with the participants of the Network Sustainable Architectural 
Heritage Management for Governmental Bodies revealed that 
the local context has its impact, too. Concepts and technologies 
aimed to be applied in heritage buildings have to meet the 
specific requirements not only of the heritage building itself 
but also of the local context. That means that developers of 
sustainable solutions as well as owners of heritage buildings 
need to be aware that a solution that once is used in a heritage 
building possibly can’t be applied in a similar building at a 
different location. It also means that sustainable concepts and 
technologies should have a high degree of flexibility. But above 

all it means that developers of sustainable solutions have to 
evaluate why their solutions are chosen in specific situations. 
For what reasons this solutions in this specific situation was 
considered as quality? This article illustrates how local conditions 
may affect the choice for and development of sustainable solutions.
Based on the interviews and conservations with heritage experts 
and discussions during network meetings, we identify the 
following criteria regarding differences in policies, guidelines, 
implementation directives and in the communication between 
different municipalities.

Local historic situation
There are several reasons why not all municipalities have the 
same priorities and why they do not consider all the same 
(sustainable) interventions as acceptable for heritage buildings. 
Some of those reasons are found in the local historic situation:
• Historic layers: Some municipalities have historic 
 areas that were subject to change century after 
 century (e.g. the historic centres of Utrecht or Delft).  
 Under certain conditions here it is considered not 
 to be invasive when a new historic layer is added  
 to both areas and buildings. In these situations, this  
 can be considered as less sensitive than in a municipality
 with a more recent building history (and fewer 
 historic layers) where specific more recent buildings  
 stand out as ‘young monuments’, often from a specific
 period. In these ‘young monuments’ little or no 
 interventions have been realized in the past, which  
 means the buildings are intact and authentic, there  
 are no historic layers and it would not be acceptable  
 to add a new layer (e.g. buildings from the period of  
 architect Dudok in Hilversum). 

The examples of Hilversum and Delft could lead to the impression 
that the municipality of Hilversum is very ‘strict’, not allowing 
pv-panels on the roofs of young heritage buildings. 

Hilversum
Other municipalities

Delft

‘strict’ ‘flexible’

Figure 3
fewer historical layers in the ’young monument’ 
Minckelersschool in Hilversum by architect Dudok 

Variety is the Spice of Life 97



• Archaeological areas: Interventions underground  
 are not preferred in these areas. This may for example  
 cause problems for thermal storage in the ground 
 (e.g. in the historic centre of Utrecht and Delft). 

As there are archaeological findings expected in the historic cities 
of Utrecht and Delft heritage experts may be ‘stricter’ regarding 
thermal storage in the ground, while heritage experts in Hilversum 
might be more flexible.

Scarcity: In municipalities where there are only few buildings 
with historic values, they will be cherished more than in other 
municipalities. Maybe similar heritage buildings or building 
elements are not so unique elsewhere and intervention is 
therefore regarded as less sensitive. 
Icons: Architectural and historic icons are even more cherished 
than other heritage buildings. There will be invested in very 
careful restorations and resulting in more restrictions than 
for other heritage buildings. This may for example be a reason 
to refuse a permission for pv-panels on the roofs, even if the 
panels are not visible from the street or public places. 

• Focus: A large number of heritage buildings in a   
 municipality will encourage focus. Municipalities  
 with many religious heritage buildings, industrial  
 heritage buildings, or farmhouses might give more 
 priority to these categories in their policy making. 
 This is especially true when a large amount or category  
 of buildings lose their function and vacancies are  
 expected. Depending on the type of the buildings, 
 their location and their number concessions may be  
 necessary to avoid vacancies, which may offer more  
 possibilities for sustainable interventions than in other  
 heritage buildings. 
• Conservation areas: The presence of conservation 
 areas (e.g. historic centres or garden cities) may lead  
 to sustainable heritage management on district level,  
 based on a study of the local cultural and historic values. 
• Organisational history: Municipalities who have a long  
 tradition with architectural heritage management and  
 where several heritage organizations are active were  
 already forced to formulate their principles in the past. 
• Knowledge and experience: There are municipalities  
 where a lot of knowledge and experience regarding  
 sustainability and architectural heritage management  
 are available (, and there are municipalities where 
 this is not the case (mostly these are the smaller 
 municipalities). A lack of knowledge and experiences  
 can lead to ‘stricter’ rules: better safe than sorry.

Hilversum
other municipalities

Delft

‘strict’ ‘flexible’

Figure 4 Paushuize in Utrecht (Birgit Dulski). After lowering 
the floor a lot of valuable archaeological objects were found 
resulting in extra archaeological research and changing the 
design (and rising investment costs). 

Figure 5 
Oud Amelisweert 
in Bunnik.
This well 
preserved 
villa holds
unique 
original 
Chinees 
wallpaper.
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Figure 6 Garden city neighbourhood 
Vreeswijk in Rotterdam 
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Local communication policy
There are also several reasons why information about the local 
policy regarding sustainable interventions in heritage buildings 
are not always easy to find. Mentioned reasons are:
• There are not enough employees to organize good  
 communication.
• The organization is too big or too small. It sounds 
 contradictory, but good communication and finding  
 the information may be a result of both situations.
• The municipality is currently working on new 
 guidelines and does not want to share (almost) 
 outdated information. 
• There is a preference for separation of policy fields,  
 which means that heritage management and 
 sustainability issues are not associated with each other.
• The heritage experts and/or sustainability experts 
 of the municipality are convinced that ‘more is not  
 better’. They are afraid that the more detailed the  
 shared information, the more chance of misunder- 
 standing – as finally all interventions in heritage 
 buildings have to be customized. Their message is:  
 ‘Please contact the local heritage expert to discuss 
 possible interventions in your heritage building.’

Local geographical situation:
Beside the historical situation, also geographical differences 
are determinative for interventions in heritage buildings. The 
potentials of the geographical situation are not always clear to 
all stakeholders. They may include: 
• The presence of water, like rivers or canals, which for  
 example may offer possibilities for (collective) cooling  
 or heat pumps. 
• Differences in height, which have impact on the 
 possibilities for wind energy.
• Leafy neighbourhoods, as the shadows of trees may  
 reduce the efficiency of PV-panels.
• Locations near the sea, as there are possibilities for  
 wind energy and may be even tidal energy.

Other local policies/Governance:
The priorities in local policies also depend on the parties rep-
resented in the council, possibly changing with each election 
(every 4 years). While many Dutch municipalities have defined 
long term goals for sustainability (in most cases a certain 
reduction of CO2 emissions within a certain period), there are 
generally no long term ambitions for heritage management. 
There are basic principles for heritage management, but how 
to implement these principles may be discussed with each new 
council. These discussions may be influenced by the following 
aspects:
• Local priorities: The number of employees that are  
 related to each discipline (heritage management and  
 sustainability). The importance, including budgeting,  
 that is given to these topics. The extent and the way of  
 cooperation between departments and the efforts for  

 harmonization of policies for both disciplines and their  
 common communication.
• Priorities in national policy: The priorities, including  
 budgeting, that are given to heritage management,  
 energy policy, decentralisation and other aspects  
 related to sustainable architectural heritage 
 management. A recent example is the Dutch ‘Energy
 Agreement for Sustainable Growth’ [SER , 2013] an  
 agreement by several parties, including central, region 
 al and local governmental bodies, employers’ 
 associations and unions, nature conservation and 
 environmental organisations, and other civil-society  
 organisations and financial institutions
• Local organization: The organization in cities differs  
 from the organisation in small towns, resulting in  
 other opportunities and other challenges. In cities  
 there usually is a lot of experience and knowledge  
 available in both disciplines of sustainability and 
 heritage conservation (e.g. there may be specialists 
 in the conservation of historic churches, or industrial
 heritage). But there also is a risk of fragmentation. In  
 small towns there may be a lack of knowledge and  
 experience, as employees work in different fields 
 (e.g. housing, tourism or culture combined with 
 heritage management), not being able to focus on a  
 special topic.
• Local interpretations/visions regarding architectural  
 heritage conservation: In architectural heritage 
 conservation maintaining the visual quality and 
 the conservation of materials both are important  
 principles. In most Dutch municipalities priority is  
 given to material conservation, which means that  
 the reversibility of interventions is highly appreciated. 
 This vision will e.g. result in the preference for PV 
 panels that are placed on the existing roof tiles, so 
 that the tiles are conserved. However, there are also  
 municipalities who give priority to the visual quality.  
 They will prefer PV panels that are integrated into the  
 roof surface, although the existing tiles have to be removed.
• The embedding of local policies in international 
 guidelines: European guidelines like the EPBD or
 international guidelines like the HUL (UNESCO 
 Recommendation) may have their impact on local 
 policies. For example, as the centre of Amsterdam is
 a World Heritage of UNESCO the local policy has to  
 fulfil the requirements associated with this status. 
 In the case of Amsterdam the roof landscape of the  
 centre is one of the reasons why the status was given,  
 so local policy has to be clear and consequent regarding 
 interventions on roofs of heritage buildings.
• Individual views: The way policy is defined and 
 communicated also depends on individual views of the  
 staff involved. Employees who formulate policies are  
 not the same as the ones who advise the town council  
 about the permission for planned interventions in  
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 heritage buildings (these are the participants of the  
 Heritage Boards). Individual views may be influenced  
 by education (e.g. heritage experts may have studied  
 architecture or art history).

Conclusion
We discussed in this chapter sub-questions 7 and 8: 
7.  Why solutions which are accepted in a specific 
 situation are not acceptable in another situation? 
8.  What kind of local characteristics affect the choice 
 for sustainable solutions in heritage buildings?
Regarding sub-question 7: an explanation why solutions are 
accepted in a specific situation are not acceptable in another 
situation can be found in the buildings themselves: the buildings 
may be considered as similar by owners of heritage buildings 
and by companies, but may represent a completely different 
situation for the heritage experts involved. But this seems to 
be only part of the story: the interviews and conservation with 
heritage experts and the discussions with the participants of 
the Network Sustainable Architectural Heritage Management 
for Governmental Bodies revealed that the local context has its 
impact, too.
Answering sub-question 8: examples for local characteristics 
that affect the choice of sustainable solutions for heritage 
buildings are the local historic situation, the local geographic 
situation, local communication policies and other local 
policies/governance. 

Conclusions
In this article the following question was examined: ‘How do 
local characteristics influence the decisions of Dutch local 
governmental bodies regarding sustainable interventions in 
heritage buildings?’
It was stated that heritage buildings are part of the local 
culture: they represent local history and may contribute to the 
expression of local identity. But only if policies and strategies 
are developed, shared and realized in an active relationship 
and with emotional investment of local stakeholders they may 
result in a local approach for sustainable architectural herit-
age management, supporting local identity and thus helping 
regions, cities, town or neighbourhoods to profile themselves 
in the (inter)national context .
The recent shift of responsibilities for architectural heritage 
management in the Netherlands offers the opportunity that 
local governmental bodies can focus on local characteristics 
and respond to them in their policies. Therefore knowledge 
about, among others, local architectural history is needed, 
which is currently a cause of concern in some Dutch munici-
palities. Another cause for concern is that other stakeholders 
may feel local regulations and decisions are arbitrary. Due to 
local characteristics (inter)national policy guidelines can only 
create a framework for sustainable architectural heritage 
management, but must be brought into practice on local level, 
by local people.

In the Netherlands basic principles for interventions in heritage 
buildings are applied in most municipalities. In local guidelines 
prescriptions and restrictions for interventions are described, 
based on these principles. However, in one municipality these 
guidelines may describe in more detail than in others. Some 
guidelines even include detailed implementation guidelines and 
suggest alternatives for interventions. The local guidelines may 
provide little information whether a permission is required 
for a certain intervention. Local guidelines also are sometimes 
hard to access by stakeholders. And existing guidelines may not 
be up to date, as many municipalities are currently developing 
new guidelines giving sustainability more attention. 
Local guidelines do not necessarily reflect all (current) local 
policies. Not all considerations can be summarized in guidelines 
and in some cases local guidelines seem not to represent the 
practice. Interventions in heritage buildings always require 
customized solutions. Finally, dialogue between owners/users 
of heritage buildings, contractors, supplying companies and 
local heritage experts is indispensable. An explanation why 
solutions that are accepted in a specific situation are not 
acceptable in another situation can be found in the buildings 
themselves: the buildings may be considered as similar by 
owners of heritage buildings and by companies, but may 
represent a completely different situation for heritage experts 
involved. But this seems to be only part of the story: interviews 
and conservations with the heritage experts and the discussions 
with the participants of the network for governmental bodies 
reveal that local characteristics have their impact, too. Examples 
for local characteristics that affect the choice of sustainable 
solutions for heritage buildings are the historic situation, 
the geographic situation, communication policies and other 
policies/governance.

Discussion
We see our hypothesis confirmed: ‘Government’ is not a coherent 
body but is manifested on different levels: international, national, 
regional and local. Local bodies have their own room for interpre-
tation of national and international regulations, and can speak with 
separate voices. Local characteristics influence the possibilities 
and limitations for interventions in heritage buildings and express 
the local cultural identity. 

Discussing our eight sub-questions we are convinced that 
international and national guidelines can provide a framework 
and basic principles for sustainable architectural heritage 
management, but local governmental bodies really need their 
own room for interpretation. However, in order to take away 
the feeling of arbitrariness by other stakeholders and create 
active relationships and emotional investments intensive com-
munication about the specific local characteristics is needed. 
More communication and involvement of all stakeholders 
requires willingness to listen to each other and to invest time 
in both the development of knowledge and communication. 

Variety is the Spice of Life 101



If we want to use the potential of our heritage buildings to 
express local identity, more communication and involvement 
will be indispensable to define cognitive goals and realize 
active relationships and emotional investment – all of them 
components of a collective identity. How to organize the 
communication and involvement still needs to be explored, 
but promising initiatives can already be found.

Acknowledgements
The authors would like to thank prof. dr. ir. Anke van Hal 
(Nyenrode Business Universiteit), prof. dr. ir. Michiel Haas 
(Delft University of Technology), M.Sc. Maarten Vieveen, 
(researcher Hanzehogeschool Groningen and PhD candidate 
Delft University of Technology) en drs. Tineke van der Schoor 
(researcher HanzeResearch NoorderRuimte and PhD candidate 
University of Utrecht) for their comments on the draft version 
of this paper.

References
Erfgoedinspectie (2013), Erfgoed in goede handen? Focus op de 
gemeentelijke verantwoordelijkheid voor rijksmonumenten, besch-
ermde stads- en dorpsgezichten en archeologie, 
Erfgoedinspectie Ministerie van Onderwijs, Cultuur en 
Wetenschap.
Gingrich, A. & Baumann, G. B. (2004), Grammars of Identity/
Alterity: A Structural Approach, Berghahn.
Hague, C. & Jenkins, P. (2005), ‘Place identity, planning and 
participation’, Routledge.
Hauser, R. (2004), Cultural Identity in a Globalised World – A 
theoretical approach towards the concept of cultural identity, 
http://www.zak.kit.edu/downloads/Hauser-Cultural_Identity_
in_a_Globalised_World_final_2.pdf (accessed: 10-2-2014).
Jacobs, J. (1961), The Death and Life of Great American Cities, 
The Modern Library.
Macionis, J. J. & Plummer K. (2012, 5th edition), Sociology, 
A Global Introduction, Pearson Education Limited.
Melucci, A. (1989), Nomads of the Present. Social Movements and 
Individual Needs in Contemporary Society, Temple of University Press.
Melucci, A. (1995), The process of collective identity, Temple 
University Press.
Norberg-Schulz, Ch. (1980), Genius Loci: Towards a 
Phenomenology of Architecture, Rizzoli.
Rieger-Jandl, A. (2009), Architektur und Identität – Die neue Suche 
nach dem Eigenen, Institut für vergleichende 
Architekturforschung (IVA).
Praktijknetwerk Duurzame Monumentenzorg, www.prakti-
jknetwerkdumo.nl (accessed 23-1- 2014).
Proshansky, H. M., Fabian, A. K. & Kaminoff, R. (1983), 
‘Place-identity: Physical world socialization of the self’, in: 
Journal of Environmental Psychology, Vol.3, Elsevier.
Seinwezen: www.seinwezen.nl (accessed 10-2-2014)
Sociaal Economische Raad SER (2013), Energy Agreement for 
Sustainable Growth, SER, http://www.ser.nl/~/media/files/
internet/talen/engels/2013/energy-agreement-sustainable-
growth-summary.ashx (accessed 10-2-2014).

Soda Factory: www.sodafabriek.nl (accessed 10-2-2014).
Steele, F. (1981), The Sense of Place, Cbi Pub Co.
Tajfel, H. & Turner, J. (1979), ‘An integrative theory of 
intergroup conflict’, in: The social psychology of intergroup 
relations, Sage Journals.
Tajfel, H. & Turner, J. (1986), ‘The social identity theory of 
intergroup behaviour’, in: The social psychology of intergroup 
relations, Sage Journals.
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) (2001), The General Conference of 
UNESCO, Article 1 of the Universal Declaration on Cultural 
Diversity http://portal.unesco.org/en/ev.php-URLID=13179&URL_
DO=DO_TOPIC&URL_SECTION=201.html (accessed 10-2-2014).
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) (2005), Preparation of the Expert Meeting of the World 
Heritage Convention on the Impacts of Climate Change on World 
Heritage, ‘The impacts of climate change on world heritage 
properties’, http://whc.unesco.org/en/climatechange/ (accessed 
10-2-2014).
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) (2008), State Parties Responsibilities under the World 
Heritage Convention in the Context of Climate Change – Absolute 
Minimum Temperature Rise Necessary for Compliance with the 
World Heritage Convention, http://whc.unesco.org/en/climate-
change/ (accessed: 10-2-2014).
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) (2007), Strategy to assist States Parties to the WH 
Convention to implement appropriate management responses 
http://whc.unesco.org/documents/publi_wh_papers_22_en.pdf 
(accessed 16-3-2014).
United Nations Educational, Scientific and Cultural Organization 
(UNESCO) (2009), Petition to the World Heritage Committee: 
The Role of Black Carbon in Endangering World Heritage Sites 
Threatened by Glacial Melt and Sea Level Rise http://whc.unesco.
org/en/climatechange/ (accessed 16-3-2014)United Nations 
Educational, Scientific and Cultural Organization (UNESCO) 
(2008), Policy Document on the Impacts of Climate Change on 
World Heritage Properties, http://whc.unesco.org/en/news/441/ 
(accessed 16-3-2014).
United Nations Framework Convention for Climate Change 
UNFCCC, (1992), Article 2, http://unfccc.int/essential_background/ 
convention/background/items/1353.php (accessed 10-2-2014).
Urgenda (2009), Klimaatneutrale Steden in Nederland. Een 
Urgenda Inventarisatie, http://www.urgenda.nl/documents/Uit-
draaiinventarisatie.pdf (accessed 10-2-2014).
Van de Keuken, T. & Salemink, J. (2013), ‘Verander of Verdwijn’, 
in: ‘Volkskrant Vonk’ (16-3-2013) http://www.volkskrant.nl/vk/
nl/2844/Archief/archief/article/detail/3410214/2013/03/16/
Verander-of-verdwijn.dhtml (accessed 10-2-2014).
VPRO, 2013, ‘De Slag om Nederland’, tv-programma Nederland 
2, 18th February 2013, http://www.uitzendinggemist.nl/
afleveringen/1327050 (accessed 10-2-2014).

102 Variety is the Spice of Life energiek restaureren



Variety is the Spice of Life 103



Reductie van de 
fossiele voetafdruk
door Ramon Alberts, Hanzehogeschool Groningen

Ramon Alberts is docent werktuigbouwkunde en duurzame energie aan de Hanzehogeschool Groningen 
en was de afgelopen twee jaar betrokken als onderzoeker ‘Energieke Restauratie’ bij het kenniscentrum 
NoorderRuimte. In zijn presentatie introduceerde hij een rekenmodel waarmee de potentie van maatregelen 
voor de reductie van CO2 in historische gebouwen inzichtelijk kan worden gemaakt.

Figuur 4 en 5 
Modellering van twee case studie gebouwen, 
Faculteit Letteren
Paleis van Justitie 
(Alberts 2013)

>>
>

Gebouw

Status Quo
Scenario B

Status Quo
Scenario A
Scenario B
Scenario C

Fossiele Energie
[MJ/m2(GFA).y]

 510 (100%)
 165 (33%)

970 (100%)
194 (20%)
  26 (3%)
   10 (1%)

Primaire energie
[MJ(pri)/m2(GFA).y]

  824 (100%)
  344 (42%)

1961 (100%)
  477 (24%)
      45 (2%)
     31 (2%)

CO2-uitstoot
Kg(CO2)/m2(GFA).y

 39 (100%)
 10 (26%)

 86 (100%)
 23 (27%)
6,3 (7,3%)
5,7 (6,6%)

Faculteit Letteren, Rijksuniversiteit Groningen

Palace of Justice

Figuur 6  Simulatie resultaten voor de reductie van energie en 
omgerekend naar de reductie van CO2-uitstoot (Alberts 2013)
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Inleiding
Aan het thema Innovatieve Energieconcepten en -systemen 
voor historische gebouwen van het onderzoek Energieke 
Restauratie hebben veel bedrijven en meer dan vijftig studenten 
deelgenomen. Samen hebben we een aantal casestudie gebouwen 
uitgebreid geanalyseerd, gemodelleerd en daar simulaties op 
uitgevoerd. Tijdens deze presentatie staan twee gebouwen 
centraal: het instituut voor Slavische talen aan de Boteringestraat 
in Groningen (onder deel van de Faculteit Letteren van de 
Rijksuniversiteit Groningen) en het Paleis van Justitie in 
Leeuwarden. Daarnaast hebben we ook onderzoek gedaan 
naar een aantal afgeronde Energieke Restauraties als referentie 
voor het energieverbruik in de praktijk. Dit is gedaan voor 
landgoed Schouwenburg in ’t Harde en een landgoed in Zeist.

Methode
Onder onze definitie van innovatieve energieconcepten en 
–systemen vallen alle energiemaatregelen met uitzondering 
van een traditioneel cv-systeem op gas. Dit systeem heeft een 
grote impact op het gebruik van fossiele brandstoffen en is in 
de meeste gebouwen toegepast. Daarmee vormt dit systeem 
ook ons referentiepunt. Op basis van de Trias Energetica zijn 
de bouwkundige en installatietechnische energiemaatregelen 
geclassificeerd:

1. Trias Energetica 1 (reductie energieverbruik)
 • Muur, dak en vloerisolatie 
  (70-100-150 mm PUR/Rockwool)
 • Glasisolatie (enkel, dubbel, folie, HR+/++/+++)
 • Zonweringsystemen, luiken, gordijnen
2. Trias Energetica 2 (produceren duurzame energie)
 • Zon (geïntegreerd, PV, zonnecollectoren)
 • Warmtepomp (lucht-lucht, lucht-water, 
  water-water, gas absorptie)
 • Gecombineerde warmtepomp
 • Pelletkachel 
  (in combinatie met centrale verwarming)
3. Trias Energetica 3 (efficiënt gebruik van fossiele energiesystemen)
 • Vloerverwarming
 • Koeling, fan coil units, condensor
 • Zôneren (verwarming, ventilatie, koeling)
 • Verlichting (TL, LED)
 • Domotica (aanwezigheidsdetectie, 
  regelsysteem, monitoring)

Vervolgens hebben we de onderzochte gebouwen met hun 
huidige energiesysteem gemodelleerd in gebouwsimulatiesoftware 
zoals HENK1, VABI Elements en BINK.  Hierbij waren we ons 
bewust van het feit dat rekenmodellen trachten de werkelijkheid 
te benaderen. Nadat we de huidige situatie in de software hadden 
gevalideerd  ontstond een status quo van de energiesituatie. 

Met deze startsituatie hebben we een drietal scenario’s 
doorgerekend voor de onderzochte gebouwen:
a.  Terugverdientijd < technische levenscyclus 
 minimale reductie CO2-uitstoot 
b.  Terugverdientijd • technische levenscyclus 
 reductie CO2-uitstoot
c.  Terugverdientijd > technische levenscyclus 
 maximale reductie CO2-uitstoot
 
Resultaten
In ons onderzoek hebben we een aantal scenario’s uitgewerkt 
voor het Letterengebouw en het Paleis van Justitie. Deze 
scenario’s zijn in Figuur 6 weergegeven. Opvallend 
is dat bij het toepassen van diverse energiemaatregelen 
aanzienlijke besparingen kunnen worden behaald. Daarmee 
hebben we ook een theoretische indicatie gegeven van het feit 
dat ook historische gebouwen kunnen voldoen aan de (inter)
nationale energieafspraken tot 2050. Daarbij is er rekening 
gehouden met de investeringskosten: de terugverdientijd van de 
doorgerekende scenario’s lag binnen de technische levensduur.

Discussie
Hierbij moet wel opgemerkt worden dat het uitgangspunt van 
deze studie lag in het verkennen van de energietechnische 
mogelijkheden en dat de doorgerekende scenario’s niet zijn 
voorgelegd of besproken met de monumentenzorg. Ook moet 
worden vermeld dat besparing van energie afhankelijk is van 
meerdere factoren die niet perfect in een rekenmodel gevat 
kunnen worden. Doorgerekende besparingen kunnen in de 
praktijk dus afwijken. Ondanks deze kanttekeningen heeft deze 
scenariostudie wel laten zien dat er ook in historische gebouwen 
veel mogelijkheden zijn voor de reductie van energieverbruik 
en daarmee overeenkomende CO2-uitstoot.

Figuur 1, 2 en 3 
Drie case studie gebouwen: 
<< Faculteit Letteren
< Paleis van Justitie
<<< Landgoed Schouwenburg 
(Alberts 2013)
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Introduction
Historic buildings exist in different sizes and types (dwellings, 
churches, farms, monasteries, castles, factories), but there is 
one thing they share: their heritage qualities. And although there 
is discussion about what these heritage qualities may be and 
how we can measure these qualities (meaning, authenticity, 
uniqueness) most owners and users of historic buildings, local 
residents and governmental organisations agree that these 
buildings should be preserved for future generations. By herit-
age policy, governmental organisations can protect historic 
buildings as monuments.

Actors that own historic buildings are primarily responsible for 
their preservation and they are faced with the daily running of 
the historic building such as the indoor climate and costs for 
maintenance and energy use. How can we improve the energy 
efficiency of historic buildings without lowering user comfort and 
without damaging heritage qualities? This paper focuses on an 
approach for the energy efficient restoration of historical buildings.

Adaptive energy 
efficiency in 
historic buildings

The sustainable development of historic buildings
In the Netherlands sustainable development is becoming more 
accepted in the real estate and building industry sectors. What 
does this concept mean in the context of historic buildings? 
Sustainable development is often defined as ‘development 
which meets the needs of the present without compromising 
the ability of future generations to meet their own needs’ 
(WCDE, Brundtland 1987). Therefore sustainable development 
is about two aspects: durability and sustainability. Durability 
is about effects in the long term, for example lifecycle (effects 
over time) and flexibility (present and future needs).
Sustainability is about the effects on our natural environment 
(planet), social impact (people) and economic impact (prosperity). 
Sustainable development in the construction industry in the 
Netherlands mainly focuses on health and safety issues on the 
one hand, and lowering CO2 emissions (materials and energy 
efficiency) on the other. 
From a heritage perspective, sustainable heritage is more 
about durability, for example preserving heritage qualities, 

By Maarten Vieveen (Hanze University 

of Applied Sciences, Groningen)

Abstract
edeveloping sustainable historic buildings is about improving the usability (comfort, 
operating expenses by lowering energy costs) and preserving heritage qualities. In 
practice this means finding ways for energy efficient restoration is done on an ad hoc 
basis. The purpose of this study is to introduce a new generic approach towards 

energy efficient historic buildings, based on different approaches from the literature. This 
approach is tested by conducting three case studies. Data was gathered by doing historical 
research, research on the technical condition, owner preferences for using the building and 
effects of energy measures on energy consumption, investment costs and the heritage 
qualities. 
The results of the case study projects suggested improvements for the generic approach, 
for example introducing a stakeholder analysis and making a classifcation in strategies for 
energy efficiency. The case studies also show that further research should be done on mecha-
nisms that influence the potential for energy measures in historical buildings: what defines 
tolerance for change of historic buildings?
The generic approach for adaptive energy efficiency consists of a method to inventory 
values and interests that influence decision-making in the redevelopment process. 
This can help owners reach consensus with other stakeholders in the redevelopment process. 
It may provide insight in assumptions, stakeholder goals and limitations of the buildings 
characteristics.
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such as aesthetic qualities and authenticity (Nusselder et al 
2008; RCE 201, 2011a/b, 2013a/b). Or as Van der Ven (2011, my 
translation) states: ‘Sustainable and energy efficient monuments 
are about improving sustainability (effect on the environment), 
while simultaneously preserving as much heritage qualities 
as possible. Different instruments for measuring sustainable 
heritage have already been developed’.
Notwithstanding these instruments for sustainable monuments, 
there is no generic approach for adaptive energy efficiency in 
historic buildings as yet. Views concerning the acceptability 
of energy measures differ widely; what is acceptable from an 
environmental perspective can be totally unacceptable from 
a heritage perspective. Which energy measures can be taken 
without damaging the heritage qualities?
In this article different approaches for improving the energy 
efficiency of historic buildings are discussed. The generic 
approach adopted from literature was tested by conducting 
three case studies. Based on their results a generic approach 
is suggested that combines heritage preservation and the 
reduction of energy use in historic buildings.

Theory: towards a generic approach 
The Dutch tailor-made approach
Although in Dutch practice it is said that heritage protection is 
strict, the Dutch approach for heritage preservation can be 
defined as open since it is based on reaching consensus 
(Vieveen 2012). Based on the heritage qualities and preferences 
of the owners of historic buildings the stakeholders involved in 
the redevelopment process develop a plan that suits the unique 
situation. Since every situation is different (specific building 
characteristics, interest of stakeholders, context) solutions 
cannot be defined beforehand and should be tailor-made. 
Therefore a generic approach should focus on guiding the process 
of developing a tailor-made solution for the energy efficient 
restoration of historic buildings and it should be flexible so as 
to allow a variety of solutions for each unique situation.

In the literature different specific approaches are described on 
how to reduce energy consumption, how adaptive reuse can 
take place, and how the sustainability of heritage can be meas-
ured. By integrating these approaches a generic approach for 
taking energy measures in historic buildings is suggested. The 
discussed approaches are the Trias Energetica by Lysen (1996), 
Adaptive reuse by Nelissen et al. (1999) and Sustainable Monu-
ments by Nusselder et al.(2008).

The Trias Energetica
In his paper, Erik Lysen (1996) proposed an approach that 
combined three strategies towards a sustainable energy supply. 
The first strategy is increasing the energy efficiency of the 
building permanently. Energy consumption is reduced by 
preventing heat loss in the buildings, for example by draft-
proofing seals and insulation.
The second strategy is the use of renewables to supply energy 
demand. For example by reusing thermal energy and using 
energy from the soil, sun, wind etc.

In an ideal situation a building can supply its own (net) energy 
demand and a CO-neutral building may be possible. When this 
is not the case, the remaining energy demand can be supported 
with relatively clean or efficient fossil fuel systems, for example 
by implementing a highly efficient heating installation.
To summarise, the Trias Energetica is about: a) the energy 
demand, strategy 1, and; b) the energy source, strategy 2 and 3 
(see figure 1).

Relevance for the approach adaptive energy efficiency 
The Trias Energetica approach is useful to become more aware 
of energy inefficiency (to explain what causes current energy 
demand) and the impact of the energy source on the environment. 
 
Adaptive reuse
Adaptive reuse of historic buildings can be described as using 
the building for new activities without damaging essential 
heritage qualities of the building (Nelissen ea, 1999). Therefore 
adaptive reuse may implicate the loss of functionality (practi-
cal use, thermal comfort, relatively higher operating expenses), 
since certain modifications may not be acceptable.
In his book Reuse of Large Listed Heritage Buildings: a Challenge! 
Nelissen et al. (1999) introduce the KUN model, containing ten 
(iterative) steps for the adaptive reuse process (figure 2):
• Interpret vacancy: why did the building become vacant?
• Reuse initiative: an inspiring vision by developers and 
   strategic stakeholders.
• Reuse strategy: what are the main goals and how can they 
   be reached?
• Characteristics of the building and the nearby area: What is 
   the size of the building? What is the spatial layout of the
   area? What heritage qualities should be preserved?
• Designing and feasibility: Designing a plan for reuse and 
   researching its financial feasibility.
• Financing: what are the effects of the budget and external    
   financing (conditions) for the design?

Figure 1: Trias Energetica (inspired by Lysen, 1996)
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• Reuse plan: develop the ‘final design’ for reuse.
• Building permit: decision making by the authorised government.
• Implementation: realising the plan for reuse.
• Real Estate Management (REM): use the building, 
   maintenance etc. 

1. Interpret vacancy
2. Reuse initiative
3. Reuse strategy

4. Building and nearby area
5. Design and feasibility

6. Financing
7. Reuse plan

8. Building license
9. Implement

10. REM

Figure 2, KUN-model for adaptive reuse (inspired by Nelissen et al., 1999) 

In the first steps (1-3) the process focuses on explaining why 
change is necessary, and on determining the scope of the project. 
In the fourth step the characteristics of the building and nearby 
area are inventoried: size, materials, (physical) environment 
such as infrastructure, and accessibility. Explaining what 
causes the current energy consumption may also be embedded 
in this step. This step can also be about more subjective data, 
for example the valuation of historic quality by different stake-
holders, or the perception of thermal comfort by users.
Exploring potential energy measures can be embedded in the 
fifth step, when the plan (such as the design) and financial and 
technical feasibility studies take place.
Because this article focuses on developing a plan for energy 
efficiency the other steps (6-10) are not taken into account here. 
Still it is wise to consider the tenth step – REM –, since energy 
management (systems) can influence energy consumption. 

Relevance for the approach adaptive energy efficiency 
Several steps of the KUN-model are relevant for the generic 
approach to adaptive energy efficiency:
• Positioning the urgency for reducing energy consumption in   
   a wider context. What are current user complaints and what 
   are the demands for the long term (use, expenses, thermal 
   comfort etc.);
• Inventory of heritage qualities of the building (what is the 
   tolerance for change);
• Analyze what causes the current energy consumption, 
   related to the building, installations and use (activities and 
   energy management).

The DuMo score for Sustainable monuments
An important step towards the sustainable development of  
historic buildings was taken by Nusselder et al.(2008). In the 

Manual for Sustainable Monuments he suggests an integration 
of two methods for indexing Sustainability (Duurzaamheid) 
and Heritage qualities (Monumenten). Furthermore, Nusselder 
et al. describe specific strategies for taking sustainable measures 
in historic buildings.

The Sustainability index 
The Sustainability Index is based on three separate themes: 
energy, materials and water. 

Heritage quality index
Heritage valuation is used to make an inventory on what can 
be defined as heritage qualities that make a historic building 
unique. The degree in which building (parts) should be pre-
served are also defined as the tolerance for change (in Dutch: 
‘aanraakbaarheid’). Insight in the heritage qualities indicate 
different categories on the tolerance for change (Nusselder et 
al. 2008; 19-21): 
A museum-documentary  mark 2,0 - 3,0; 
B museum-functional  mark 1,5 - 2,0; 
C museum-flexible  mark 1,0 - 1,5;
X characteristic, not listed  mark 1,0 - 3,0.

Nusselder et al. (2008) expressly use the word indicate because 
a valuation, although described by criteria, is a subjective 
process and therefore marks should not be used for calculations 
(Nusselder et al. 2008, 23).

DuMo score
Combining the Sustainability Index and the Heritage quality Index 
results in the DuMo score of a historic building. This score 
explains how sustainable the historic building is, taking into 
account heritage qualities (Nusselder et al. 2008; 41-42).
By using this method a building with highly valued heritage 
qualities and low sustainability performance can have the 
same DuMo score as a historic building with lowly valued 
heritage qualities and a high sustainability performance.

Design strategies for sustainable monuments
Nusselder et al. (2008; 43-131) also describe twenty strategies 
that can be used in the sustainable development of historic 
buildings. For our approach to adaptive energy efficiency in 
historic buildings the following strategies may be relevant:
5)  Adaptive comfort: Preservation supersedes user comfort. 
Accept that high performance demands for user comfort may 
not be achieved in a historic building [2008: 60-68].
8) Adjacent unheated spaces: Spaces as (thermal) buffers 
between the indoor and outdoor climate (for example, the 
‘box-in-a-box’ concept) [2008:78-82].
9) New installations: Existing (spaces for) installations for 
heating, cooling and ventilation can be upgraded or reused 
to reduce energy consumption. Only replace or add new instal-
lations if they are a lot more energy efficient [2008: 85-90].
10) Insulation: By applying draft-proofing seals when restoring 
building components. Also, insulation may involve damage 
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risks for authentic materials (moisture, cracks) [2008: 90-95].
13) Using spaces with high ceilings: Applying new suspended 
ceilings for installations and insulation; creating extra floors 
[2008:104-106].
16) User information: For (improving) proper use (prevent 
undesirable indoor climate) and the reduction of operating 
expenses (energy and maintenance) [2008: 116-118].

Relevance for the approach adaptive energy efficiency 
The DuMo approach supplies a basis for reaching a consensus 
in weighing potential sustainable measures and heritage.
From the DuMo approach we take the following topics for our 
generic approach for adaptive energy efficiency: 
• Inventory and weighing different visions, ambitions and 
   valuations (how to preserve, the demands for energy 
   efficiency);
• Inventory of heritage qualities of the building (components),    
   and;
• Determining potential sustainable measures, and specific 
   energy measures. What are the buildings’ characteristics and 
   what could be future user demands?

Methodology
In this chapter the methodology is discussed. Firstly the steps 
of our generic approach are presented. Secondly the specific 
techniques used for data collection are summarized. Finally 
the selected case studies are discussed.

Generic approach towards energy efficient historic buildings
Based on the approaches Trias Energetica, Adaptive reuse and 
Sustainable Monuments, a generic approach is suggested con-
sisting of six steps:
• Inventory of heritage qualities: an inventory of stories, specific 
   structures (layout) and building components, detailing, interior 
   elements etc. that contribute to the heritage quality of the 
   historic building. 
• Inventory of the technical condition: good maintenance, or in 
   some situations the extent of decay, may have a great 
   influence on the tolerance for change and thus the budget 
   for restoration and feasibility of energy measures.
• Explain current energy consumption: for example the charac-
   teristics of the building (size, materials, leaks), installations 
   (systems, efficiency, control systems), and the use of buildings 
   and installations (human behaviour and energy management).
• Understand the current user complaints: specific preferences 
   of the user which need to be solved in the new situation, for   
   example cold draft, low thermal comfort, image of the 
   organisation or large open spaces.
• Inventory future user demands: focused on end goals of the 
   stakeholders. The end goal may be derived from current user 
   complaints, an idealistic drive, (governmental) policy, etc.
• Explore potential energy interventions: a study on the technical 
   (buildings physics, energy consumption, investment) feasibility 
   of energy measures such as insulating, heating systems or   
   generating sustainable energy.

Selection of case study projects
To test the generic approach three case studies were conducted. 
The case studies were selected by participants from the research 
group Sustainable development of historic buildings during the 
research project Energieke Restauratie (Energy efficient Resto- 
ration). Because of the geographical focus of the research 
project, all cases were in the north of the Netherlands (Figure 3):
• De Dongeradelen: a vacant former dairy factory in a rural area  
   Morra / Lioessens – not a listed building;
• Free: a vacant former strawboard factory in the village of 
   Oude Pekela – not a listed building;
• Der Aa church: a former church used for exhibitions, events  
   and concerts in the inner city of Groningen – listed building 
   (of national importance).

The selected case studies were conducted by graduation 
candidates (B.Sc.) in (building) engineering, human technology 
and real estate management of the Hanze University of 
Applied Sciences Groningen. 

                                                

Figure 3, locations of the case studies
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Data collection
In line with our suggested approach we collected data using 
the following procedure: 
• Inventory of heritage qualities by desk research: heritage 
   value assessment; and research in the field; 
• Inventory of the technical conditions by observation research 
   in the field; 
• Explaining current energy consumption by desk research and 
   research in the field: such as data on size of the building, 
   intensity of activities, energy consumption/expenses; 
   calculations on energy performance); 
• Understanding the current user complains and doing 
   an inventory on future user demands by conducting (an) 
   interview(s) and organising discussion meetings with 
   stakeholders, and; 
• Exploring potential energy interventions by calculations on 
   investment costs and energy performance, weighting 
   different values (heritage qualities, energy performance, 
   usability, thermal comfort), and by organizing discussion 
   meetings with stakeholders.

Results 
In this chapter the results of the case study projects are 
described. Firstly the former dairy factory De Dongeradelen is 
described, secondly the former strawboard factory Free and 
thirdly the Der Aa church. The structure of the paragraphs 
relate to the steps for the generic approach for Adaptive Energy 
Efficiency in historic buildings as described in the former 
paragraphs.

De Dongeradelen, former dairy factory
This paragraph is based on the research project conducted 
by Van der Leck, Zijlstra, Smit and Sarsam (2012).

Inventory of heritage qualities 
Former dairy factory De Dongeradelen is not listed as a monument 
although it is one of the ten last remaining dairy factories in the 
province of Fryslân. In 1915 the dairy factory was constructed by 
a corporation of 177 members. The factory consisted of a directors 
villa (not part of the case study project) one office and four factory 
buildings for the production of milk, butter and cheese 
(Figure 4). 

Since the number of members of the corporation increased fast to 
400 members in 1958, more space was required and the factory was 
extended with a lab and an expedition room in 1959 (Figure 5). 
After merging with other dairy factories, the production 
process was limited to the production of exclusive cheese.

In 1973 the factory was closed and sold to another owner, 
which reused the factory as a riding school. The former factory 
was sold again in 1980 and during the building process a lot of 
interior elements were removed. First the former factory was 
used for storing agricultural machines, and a petrol station 
was established on the west side of the factory lot. Later on, 
in the 1990s, part of the factory was temporarily in use for 
residential purposes, until the last residents left in 2004. After 
that the building was sold and left vacant.

Buildings constructed in 1915 were based on a steel construction 
with (red) brick walls. The brick walls were provided with steel 
windows and ornaments on the gable. The roof is constructed 
with wooden beams covered with (dark brown, black and beige) 
roof tiles. When looking at the physical elements the gable 
(Figure 6), steel wall anchors and steels windows are char-
acteristic for the construction period. Characteristic details 
are the façade of the factory with brick detailing and the factory 
name. Extensions constructed in 1959 were built out of (grey) 
concrete prefabricated panels (Figure 8) in a steel construc-
tion. The roof was covered with bitumen. Columns were 
constructed out of reinforced concrete. The walls were provided 
with (red and white painted) wooden windows. On the inside 
spaces were covered with (white) plaster and (yellow and black) 
ceramic tiles. Most of the interior elements are gone, with 
exception of the ceramic tiles (on the walls) and the basements 
of the removed milk tanks  (Figure 7).

Figure 4, postcard from the dairy factory in 1916

Figure 5, Grey: constructed in 1915. Blue: constructed in 1959
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Inventory of the technical condition 
Since the buildings were not maintained in past decade, much 
damage was found. All of the buildings are in a bad technical 
condition, or even dangerous to enter. Most of the roofs of the 
old production buildings from 1915 had collapsed (Figure 9) 
and therefore the walls could be unstable. Also, some of the 
concrete panels from the buildings from 1959 fell down. 
Entering and walking around these parts of the buildings 
can be dangerous.
All building(s) (parts) suffered damage in the last decades. 
Wooden components started to rot (roofs, window frames), 
rust infected metal (gutters, cast iron drainpipes and window 
frames), vegetation appeared on roofs and walls, and cracks in 
the brick walls. 

Explain current energy consumption
Since the building is vacant, the current energy consumption 
is zero. The only functional installations are the lighting in the 
part of the buildings that were in use as residence until 2004.

Understand the current user complaints
Since the building is vacant, there are no users with complaints. 
But the owner of the former factory would like to make a feasible 
investment. During a workshop with representatives of the 
villages of Morra and Lioessens, the municipality and partici-
pants of the research group, it was stated that vacancy was 
undesirable: the damaged buildings and fences have a negative 
impact on the image of the picturesque village.
 
Inventory future user demands
One of the outcomes of the workshop was the advice to focus 
on reuse that anticipates the regional economy, such as tourism: 
the historic inner city of Dokkum, a holiday park, and national 
park Lauwersmeer are only a ten minute drive away.
Another new initiative is a rail-cycling route adjacent to the 
former dairy factory. Therefore reusing the historic buildings 
as a wellness centre was suggested (Figure 10, 11). The 
owner of the building was enthusiastic: ‘any financial feasible 
idea for (re)developing the land and former factory has my 
interest.’ Also, high energy efficiency was preferred to reduce 
daily operating expenses.

Figure 6, gable in the brick wall of a 1915 building

Figure 7, basement of the milk tanks

Figure 8, damaged concrete panels of the buildings from 1959

Figure 9, collapsed floors of the buildings from 1915
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Explore potential energy interventions
It was suggested to use the buildings constructed in 1915 for the 
wellness baths. The brick wall will be stabilised with a new inner 
glazed steel (box-in-a-box) construction (Figure l2, l3). 
The buildings constructed in 1959 will be used as dressing rooms, 
a sauna square (where the saunas are placed on top of the 
basements of the milk tanks, (Figure l4), massage rooms 
and café. The connecting space will be replaced by demolished 
and rebuilt since it is in a bad technical condition.

The walls and roofs constructed in 1959 and newly built spaces 
will be provided with high quality insulation. The building will 
be provided with a floor heating system. Also, the warmth of 
the wellness baths will be reused by a heat recovery system 
for the heating system. The lighting will be provided by a LED 
light system. Warm water for the baths will be provided by a 
wood pellet heating system and photovoltaic panels on the flat 
roofs for electricity. Altogether it is estimated that the energy 
demand in a year will be 3.630 m3 of gas and 32.197 kWh of 
electricity, resulting in an energy label A++.

Free, former strawboard factory
This paragraph is based on the case study research conducted 
by Calvillo Rubio, Hoek, Kempenaar, Ochando Fons, Van der 
Vecht (2012).

Inventory of heritage qualities
The former Veenkoloniën (“Peat Colonies”) in the province of 
Groningen have a rich industrial past. The strawboard industry 
had flourished since the 19th century and attracted many 
other industries. Strawboard products were exported all over 
North-West Europe and even to the United States of America. 
In those days the village of Oude Pekela housed nine strawboard 
factories of which four still exist (DBF 2011). One of them was 
strawboard factory Free in the north of the village, which was 
constructed in 1903 in an industrial (expressionistic brick 

Figure 10, building lot and the rail-cycling route

Figure 11, renovated dairy factory
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Figure 12, the glazed wellness baths 

Figure 13, wellness baths

Figure 14, the sauna square



architecture) style. Characteristics are the symmetric facades 
with expressionistic detailing in the top front facade (Figure l5), 
partly steel window frames, the large doors and the factory 
chimney.

In 1929 the factory was extended and a steam engine installed. 
The steam engine room is tiled with glazed yellow and black 
tiles (Figure l6). The casing and front panels of the operat-
ing system are still intact although the copper wiring was 
stolen. The adjacent former steam boiler room at the corner of 
the complex was renewed in 1969 (Figure l7), the involved 
stakeholders valued this part of the buildings with lower/no 
heritage qualities.

Nowadays the building is owned by HempFlax, which uses the 
historic buildings as a depot for surplus material. Today the 
steam engine room is largely authentic (original interior) and 
the depot rooms have been cleaned. Besides one strawboard 
production line (Figure l8) and the steam engine, only the 
large open spaces remind of the production process.

Figure 15, Free at the beginning of the 20th century

Figure 16, steam engine room, 1929 

Figure 17, adjacent former steam boiler room
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Inventory of the technical condition
Since the building became vacant, several machines have been 
removed. The building and its heritage qualities were damaged 
over time, also by vandalism. For example, the copper wiring 
and water drains were stolen which also caused damage to 
the roofing. To prevent further vandalism wooden panels were 
placed in front of the windows. The roof was repaired to 
prevent further damage. 

Some serious damage has emerged to a) the (asbestos) ceil-
ings and roofs (leakage by moisture and vandalism); b) cracks 
in the walls related to soil failure that effected the foundation; 
c) the factory chimney was repaired with steel bands which 
no longer work effectively; d) window frames and the glass 
windows were effected by moisture and vandalism and; e) old 
electricity wiring (figure 19). 

    Figure 18, old strawboard production line 

<  Figure 19, leakage also caused other (serious) damage to the building 

>  Figure 20, damage to the brick walls

>

114 Adaptive energy efficiency energiek restaureren



Also other elements suffered some damage, for example rusted 
steel beams, erosion of bricks (Figure 20), degraded sewer 
system, broken (glazed) tiles on the floor and walls, and 
damaged plaster on the inside and outside of the building.

Explain current energy consumption
Since the building is vacant, the current energy consumption 
is zero. Only the lighting is incidentally used.

Understand the current user complaints
Although the factory is not actively used, HempFlax still wants 
to invest in the historic buildings. Not for their production 
line, but to improve the image of the company. The boarded 
windows and lack of activity attracts vandals and other 
uninvited guests. The municipality of Oude Pekela was 
enthusiastic about the intention to reuse the historic building 
because of the possible contribution to the local cultural 
identity, even though the buildings are not listed.

Inventory future user demands
The initiative for reuse was taken by the ‘Foundation Steam 
Engine Free and Co’ in 1989. Their objective was to preserve, 
restore and bring the steam engine into operation (DBF, 2011). 
During the period 2010 to 2013 different studies have been 
conducted for the reuse of the historic buildings. This paper 
only focuses on the plan developed in 2012. The studies after 
the presented case study on energy efficient restoration in this 
paper, are about financial feasibility, restoration concept and 
a local (re)development vision on heritage tourism and entre-
preneurship in Oude Pekela.
In a first exploratory feasibility study it was concluded that 
reusing the former factory as a museum may be possible, but 
would be difficult from an economic perspective. The local 
context  (personnel, volunteers) and the presence of similar 
museums in the region should be taken into account. It was 
recommended that the financial risk of the investment should 
be spread by a phased implementation (DBF 2011).
After this report HempFlax was involved more intensively. 
The initiative for reuse might be strengthened by investing 
in a representative meeting-cum-showroom. The study also 
suggested a high ambition on sustainable building and energy 
efficiency. Since the historic buildings add value to the 
museums’ and companies’ image adaptive reuse was one of 
the major ambitions.

Explore potential energy interventions
The developed plan suggested to use the route of the production 
line and heritage qualities as a basis for the layout of the 
former factory. The museum annex showroom/meeting room 
(Figure 2l) can be entered from a central square into the 
former steam boiler room (Figure 22). Here visitors can buy 
tickets, merchandise and visit the restaurant.
The next part of the route leads to the oldest rooms, the original 
and ‘current’ engine room, which will be restored to their 
original state of 1903 and 1929. The building and machines will 
be the most important collection items. 

When moving further on people enter the former strawboard 
production line rooms. Here the history of the strawboard 
industry can be exhibited, but also art of local artists 
(Figure 23). Before entering the former steam boiler room 
again, visitors may watch a movie in the small theatre. 

The extent to which energy efficiency and thermal comfort is 
provided is based on the heritage qualities and technical 
condition of the spaces.
Because of the damage to the roofs and foundation it was 
suggested to provide the roofs with insulation and solar panels 
and to provide the floor with insulation and a floor heating 
system. 

Figure 21, route of the museum

Figure 22, reception, café and 

showroom/meeting room in the 

former steam boiler room 

Figure 23, exhibition room in 

the former strawboard production 

line rooms
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The original steam engine room will be restored, taking the 
above measures into account. The spaces which housed the 
straw board production line and the steam boiler will be 
insulated on the inner side of the brick walls. Since the former 
steam boiler room was not valued with high heritage qualities, 
architectural interventions were suggested by placing large 
glazed windows in the facades and roofs.
Energy is provided by solar panels (thermal and electric) and 
a biomass boiler using a waste product from the production 
process at HempFlax. The lighting will be provided by a LED 
light system. By implementing these systems the historic factory 
should be energy self-sufficient. A consequence is a bigger 
investment with a Return of Investment (RoI) in five or ten 
years taking into account the current energy prices. 

‘Der Aa’ church
This paragraph is based on the case study research conducted 
by Roffel and Glas (2012).

Inventory of heritage qualities
In the 12th century sailors and merchants built a chapel on the 
banks of the Aa, a river in Groningen. In 1246 the chapel was 
elevated into a Church, devoted to ‘Our Lady of the Aa’, which 
explains the name Der Aa church. In the 15th century (1425-1465) 
the church was changed into a Gothic basilica. During the 
reformation in the 16th century a lot of interior elements were 
lost and the church became used by the Protestants. After 
rebuilding the collapsed tower (and organ) in 1790, the exterior 
of the Der Aa church remained the same (Figure 24 and 25). 

The most recent changes took place during the restoration of 
1987 (in 2006 the interior was restored). In 1987 the Foundation 
for Old Churches in the province of Groningen became the 
new owner and reused the building for (cultural) events and 
parties. During the restoration of 1987 the glass wall between 
the choir and nave was removed and an air heating system 

was installed. Nowadays the Foundation Der Aa Church owns 
the church and the Foundation Extraordinary Locations Gron-
ingen (BLG) is responsible for the use and operating expenses 
of the church.

Important heritage qualities are related to the Gothic architecture 
of the building with vertical emphasis (Figure 26) and use 
of light by the stained glass windows. Since the stained glass 

Figure 25, exterior of the Der Aa church

13th century

15th century

17th and 18th century

20th century

Figure 24, Der Aa church, about its history

Tower 18th centuryTower 17th century
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windows were renewed in 1987 the local heritage agency is 
open to changes to the glass windows.
Important characteristic components are the masonry vaults 
(Figure 27), clustered columns, murals and interior elements 
such as the pews for the rich, the pulpit and the Schnitger 
organ, which itself is listed as a monument (Figure 28).

Inventory of the technical condition
The Der Aa church is in good technical condition and regularly 
maintained. Two remarks can be made: a) some glass plates 
in the stained glass windows are broken, and b) the heating 
system is out-dated (it was installed in 1987 with an estimated 
lifespan of about 15 years). 

Explain current energy consumption
The Der Aa church is used for (cultural) events and parties. 
In 2011 the activities consisted of: weddings (1%), diners (3%), 
parties and receptions (7%), concerts and theatre (18%), and 
exhibitions fairs (71%).
The average energy consumption between 2009 and 2011 was 
over 39.300 kWh and 36.000 m3 of gas. BLG explained that the 
fluctuation in energy consumption over the years was caused 
by the amount and different types of activities (and audio-visual 
facilities) and different outdoor temperatures over the years. 
An interesting finding was that in 2011, the choir (volume 
about 8.640 m3) and nave (volume about 14.780 m3) were used 
together for 44% of the time and 56% separately, while the 
whole church was heated (volume about 23.420 m3). See also 
Figure 29.
The energy consumption is influenced by different factors, 
such as: a) a large volume of air which needs to be heated; 
b) high thermal comfort standards, and; c) low thermal resist-
ance of windows and entrances. Also, it was found that the 
temperature underneath and above the masonry vaults was 
high, or even higher than the temperature at the ground floor 
level.

Understand the current user complaints
The current energy costs have a large impact on healthy 
operating expenses.
Also, clients sometimes complain about cold and cold draft. 
Even during summer, when the difference between indoor and 
outdoor temperature is relatively high, the church is heated 
to raise thermal comfort of clients.

Inventory future user demands
The case study project was started to find out how energy 
costs may be reduced. Also, two other ambitions were taken 
into account: I) preserving the heritage qualities: they provide 
an ambiance that attracts clients; physical damage is un-
acceptable, especially to the listed organ, and II) improving 
thermal comfort for clients.

<<  Figure 26, choir with vertical emphasis, pews for the rich 

           and murals

<    Figure 27, painted clustered columns of the stone vaults

      Figure 28, nave with platform and Schnitger organ

      Figure 29, separation of the choir and nave, and the glass wall 

                            before 1987

<
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Explore potential energy interventions
Because of the highly valued heritage qualities and ambitions 
the stakeholders involved suggested a brainstorm session 
with experts on possible energy measures. During this session 
energy measures were suggested, related to a) behaviour and 
energy management; b) the layout and volume of spaces; 
c) raising comfort; d) the heating system, and e) using energy 
that is available from the nearby area. Energy consumption in 
the new plan was modelled and simulated with VABI Elements.
The results show that a lot of heat was lost through the masonry 
vaults, windows, heating system and the old outer walls above 
the vaults in the aisles. Based on the simulation, the following 
reduction of energy consumption for applying separate energy 
measures was found:
• Renew the heating system (63%)
• Apply a ventilation system with a BaOpt control system (47%)
• Insulate the masonry vaults (26%)
• Add a floor heating system (21%)
• Separate of the choir and nave (18%)
• Insulate the stained glass windows (8%)
• Insulate the former outer walls (3%)
Based on the risk of damaging heritage qualities it was recom-
mended that the following measures would not be advisable: 
insulate the masonry vaults and former outer wall (thermal 
pressure on the construction of the vault and wooden beams), 
floor heating (damaging tombstones in the implementation 
phase).

Investment costs advised against the following measures: 
insulation of the stained glass windows and separation of the 
choir and nave.
Renewing the heating system and introducing the BaOpt 
system were seen as potential measures. However, this system 
requires an air-tight building, which was outside the scope of 
our research.

Conclusions: a generic approach for adaptive energy efficiency
Our generic approach for energy efficient restoration contained 
the following steps:
• Inventory of heritage qualities
• Inventory of the technical condition
• Explain current energy consumption
• Understand the current user complaints
• Inventory future user demands
• Exploring potential energy interventions
Although these steps were very useful in providing important 
data in finding potential energy measures, the case studies 
showed that during the process three main topics can be 
distinguished related to the questions: 1) what causes current 
energy consumption? 2) What are the preferences of stake-
holders? And 3) what could be potential energy measures for 
this particular situation?
The case of the Der Aa church shows that a thorough analysis 
of the use of the building and building physics may help to 
find innovative energy measures.

The tolerance for change of the historic building was an impor-
tant factor towards the acceptance of energy measures in the 
case study projects. Therefore we suggest to categorize energy 
measures by the impact they have on heritage qualities. 

To summarize, the following steps for a generic approach on 
adaptive energy efficiency are suggested:
• Explain the current energy consumption
• Building physics
• Technical conditions
• Use of the building (activities, behaviour, management)
• Inventory of different values
• Owners preferences
• Heritage qualities
• Interests of stakeholders
• Explore the support for energy measures in different strategies 
• Human behaviour and management: improving functionality 
   and thermal comfort;
• (minor) modifications: low impact on heritage qualities
• (major) interventions: high impact on heritage qualities
• Energy in the nearby area: generate (at others property) 
   and exchange energy.

In this paper a generic approach for adaptive energy efficiency 
in historic buildings is suggested. However, some remarks 
need to be made. The conducted case studies were empirical 
studies to test if the approach could be improved.
The approach for adaptive energy efficient in historic buildings 
is developed for all types of historic buildings, all kinds of uses, 
regardless their technical condition. However, it may be possible 
that specific strategies only apply in specific situations. Before 
focusing on the buildings type, understanding these factors 
can be relevant in finding innovative solutions for energy 
efficiency.

The findings suggest that tolerance for change has a great 
influence on energy measures which might be accepted. But 
it still is unclear how to define tolerance for change. Based on 
the case studies the following questions could help to get a 
better understanding of tolerance for change: 
• the involved stakeholders: which actors are involved in the 
   decision making process and what are their interests? The 
   stakeholders should reach a consensus so that the historic 
   building can be passed on to future generations;
•  the heritage paradigm: why are certain changes (modifications, 
   interventions, transformation) accepted? This also has 
   to do with current restoration philosophy, which may change 
   over time: restore as was build, rebuild as it was, show all 
   traces of construction, build with contrasts;
• the buildings characteristics: what are qualities of the 
   historic building? Besides heritage qualities, it is also about   
   the technical condition, functionality (size, facilities), thermal 
   comfort and accessibility (location, route) and last but not 
   least user valuation.
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Eerste energieneutrale monument van Nederland
Bart Kellerhuis, architect bij ZECC architecten te Utrecht, 
presenteerde de ontwikkeling van het eerste energieneutrale 
monument van Nederland. Onderstaande tekst is een aange-
paste versie van de door ZECC uitgegeven brochure over het 
project Energieneutraal Monument Driebergen.
De villa in Driebergen is een gemeentelijk monument uit het 
begin van de vorige eeuw. De opdrachtgevers kochten de woning 
van de gemeente met de ambitie om het huis duurzaam te 
renoveren. Samen met OPAi (RAU Amsterdam) werd een plan 
neergelegd om het eerste energieneutrale monument van 
Nederland te realiseren: een huis dat door middel van hoog-
waardige installaties in zijn eigen energiebehoefte voorziet. 
Binnen het energetische concept wordt het huis geïsoleerd 
met natuurlijke materialen zoals, rietmatten en vlas. De oude 
houten kozijnen van de villa blijven gehandhaafd en worden 
voorzien van isolerende achterzetbeglazing.
ZECC architecten integreert een energetisch concept in het 
bestaande monument en past de villa aan naar de wensen van 
zijn toekomstige bewoners. Zo wordt met een nieuwe aanbouw 
aan de achterzijde de relatie met de tuin versterkt en opent 
het huis zich naar de groene omgeving.

Monumentale waarde
In de villa aan de Diederichslaan 12 heeft de tijd nagenoeg 
stilgestaan. Van de buitenkant heeft het huis bijna iets 
mysterieus door de grote bomen op de achtergrond en het 
achterstallig onderhoud. Het huis heeft een stevig front naar 
de straat en oogt groter dat het in werkelijkheid is. Eenmaal 
binnen stap je bijna honderd jaar terug in de tijd. Alle originele 
elementen zijn nog aanwezig en in gave toestand. Slechts een 
dunne laag verf bedekt de mooie houten lijsten en profileringen. 
Oude glazen ventilatielamellen zorgen nog steeds voor de 
nodige frisse lucht. De radiatoren verraden echter een veran-
dering in tijd; de aanwezige schouwen zijn in onbruik geraakt. 
Bij deze duurzame renovatie zal de verwarming van het huis 
opnieuw veranderen: leidingen in wanden en vloeren zullen 
het huis straks op een lage temperatuur verwarmen. Bij alle 
nieuwe installaties en bouwkundige toevoegingen wordt 
rekening gehouden met de omkeerbaarheid. Bij veranderend 
inzicht in de toekomst kan het huis weer worden teruggebracht 

Energieneutraal
monument
Driebergen

By Marnix van der Meer en BArt Kellerhuis 

(Zecc Architecten, Utrecht)

in de oorspronkelijke staat. De toevoegingen zullen duidelijk 
afleesbaar worden gemaakt in materiaal en details. Zo 
ontstaat er een mooie historische gelaagdheid in het huis.

Het energetisch concept
OPAi (One Planet Architecture institute) heeft een energetisch 
concept ontwikkeld, waarbij het huis energieneutraal wordt 
gemaakt. Door middel van een warmtepomp, een buffervat 
en grondcollectoren wordt aard- warmte benut voor de ver-
warming van het huis. Via vloer- en wandverwarming wordt 
het huis verwarmd en met een warmtepompboiler wordt 
warm tapwater gemaakt. De elektriciteit die nodig is voor de 
warmtepomp wordt verkregen via PV-zonnepanelen op het dak 
van het hoofdhuis en de nieuwe aanbouw. Op zonnige dagen 
wordt deze energie teruggeleverd aan het openbare net en op 
donkere dagen wordt hieruit energie onttrokken. Het geheel 
wordt energieneutraal, maar het huis blijft aangesloten op het 
elektriciteitsnet. Om warmteverliezen te beperken wordt het 
huis met duurzame materalen geïsoleerd.

Vertaling energetisch concept en inpassing in het 
monument
De hoogwaardige installatietechniek wordt zichtbaar gemaakt 
in een losstaand glazen huisje. Als metafoor gebruiken wij 
het infuus dat is verbonden met het monument: de oude villa 
wordt ‘gevoed’ met nieuwe energie. Met een transparant huis-
je kan de werking worden getoond van het energiesysteem en 
krijgt het project een educatieve meerwaarde. Het zet op deze 
manier aan tot nadenken over de toekomst van monumenten 
in relatie tot het energievraagstuk.
De zonnepanelen worden ondanks bezwaren van de monu-
mentencommissie op het achterdak van de villa geplaatst. 
Alleen met deze panelen kan de ambitie voor een ener-
gieneutraal monument worden behaald. Ze vallen gelukkig 
geheel uit het zicht en zorgen samen met panelen op het dak 
van de nieuwe aanbouw voor de nodige elektriciteit.

Materialisering
De statige gevels van de villa worden aan de binnenzijde voor-
zien van rietmatten, leemstuc, wandverwarming en isolerende 
achterzetbeglazing. Aan de achterzijde van de villa is ervoor 
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gekozen om de buitenkant te isoleren en zo de waardevolle 
monumentale details in het trappenhuis te sparen. Door 
de voorzetbeglazing hier iets groter te maken dan het oude 
houten kozijn blijft een stukje metselwerk zichtbaar van de 
oorspronkelijke gevel. De nieuwe isolatielaag wordt hiermee 
visueel los gehouden van het monument. De houten kap-
constructie wordt geïsoleerd met vlas. Er worden steeds 
natuurlijke ‘ademende’ materialen toegepast die het huis niet 
doen ‘verstikken’. Zo wordt onder meer voorkomen dat door 
condensvorming balkkoppen kunnen gaan rotten. Deze methode 
van na-isolatie wordt veel toegepast bij vakwerkhuizen in 
Zuid-Nederland en Duitsland.
Er wordt bij de isolatie en de extra beglazing veel aandacht 
besteed aan het behoud van de oorspronkelijke detaillering 
en de omkeerbaarheid van nieuwe ingrepen. De toevoegingen 
worden afleesbaar gemaakt in verschillende bouwkundige 
‘lagen’. Dit geeft het plan straks tot op detailniveau een 
heldere historisch- architectonische gelaagdheid.

Toekomstvisie ZECC
ZECC heeft ervaring met restauratie van monumenten en 
herbestemming van cultureel erfgoed. In voorgaande jaren 
werkten we primair vanuit twee doelstellingen: Het behouden 
van het monument en het geven van een tweede leven door 
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een hedendaagse aanpassing / toevoeging. Met de villa in 
Driebergen wordt onze visie met een derde doelstelling verbreed: 
Hoe maken we monumenten ook energetisch klaar voor de 
toekomst? Hiervoor is geen standaard recept. Bij ieder monument 
zal opnieuw een goede balans moeten worden gevonden 
tussen een energetisch concept en de monumentaliteit van 
het pand. Er zullen zorgvuldige afwegingen moeten worden 
gemaakt bij de materiaalkeuze, de detaillering en het onder-
brengen van installaties.
Voor de toekomst stelt ZECC zich een helder doel: Hoe bouw je 
esthetisch, functioneel en duurzaam tegelijk? Het verenigen 
van deze drie grondbeginselen lijkt vaak een onmogelijke 
opgave. Maar juist daarin schuilt de kracht van ZECC. Wij 
noemen dit GROUNDED ARCHITECTURE.

Referentie
ZECC architecten; Energieneutraal monument Driebergen; 
link: [ZECC architecten; Energieneutraal monument 
Driebergen;] http://www.zecc.nl/uploaded_files/NL_boekje_
Driebergen_E-nul.pdf.

Foto’s afkomstig uit archief ZECC architecten.
Fotografie: Cornbread



Henk Schellen is associate professor at Eindhoven University 
of Technology in the Netherlands. In his speech he will 
outlined research from 2000 onwards, including the latest 
results from PhD student Rick Kramer.
In his presentation Henk focused on museums in historic 
buildings, illustrated with examples from research into 
hygro-thermal conditions near outdoor walls, internal 
insulation, HVAC control and the use of set point strategies 
for energy conservation in museums.

We studied museums in historic buildings, for example the 
Museum Amstelkring, housed in a 17th century building with 
a hidden church. The building contains solid brick walls, single 
glazing, and wooden beams. Central heating and local HVAC 
systems for humidification and dehumidification were installed. 
Perceived problems included condensation on windows in 
wintertime and rotting wood in several places. To assess the 
problems we made thermographs displaying temperature and 
moisture. On the pictures condensation on the windows and 
rotting window frames are clearly visible. 
Critical conditions could be found near cold walls, endangering 
the artwork, such as paintings. In this example we observed 
a temperature of 14 degrees and moisture percentage of 70% 
behind the painting. Even more important, the building itself 
is damaged; we observed wooden beams are rotting. 

Tensions between energy 
consumption, thermal comfort 
and conserving the historic 
value of listed buildings

Another case we investigated is the Maurits House Museum in 
The Hague. Here we also found critical conditions for pictures, 
for example pictures hanging before a blinded window. On 
the picture you see the Rembrandt room with the painting 
‘The Anatomic Lesson of Dr. Nicolaes Tulp’ by Rembrandt. We 
observed a sudden drop of moisture, but the painting is not 
(yet) damaged. 
Another example concerns this historic window with extra 
indoor glazing, which is a very common technique in historic 
buildings with museum climate. The indoor shutters are opened 
in the morning to let light in.  We found several instances of 
condensation on the external pane.

A third project is the investigation of climatic conditions in the 
new Rijksmuseum. The question is, what kind of indoor climate 
do we need? For museum purposes regulations prescribe 
20 degrees C (+- 2 %), and a relative humidity of 53% (+-2%). 
Unfortunately, these kinds of climates are not compatible with 
this type of buildings. Another important issue is that the 
building itself is a collection item, containing tiles and paintings 
on the inside as well as on the outside. 
The solution that was originally presented for insulation pur-
poses was foamglass. Foamglass is a perfect insulation material, 
it is damp proof and impermeable. But looking at it from the 
outside you may have your doubts, precisely because it is 

By Henk Schellen (associated professor Building Physics and Services, 

Eindhoven University of Technology)

Figure 1
Imaging surface temperature and 
condensation on a historic window
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impermeable you may experience problems with frost. Therefore 
another choice was made, namely for calcium silicate.
Another example in the Rijksmuseum is the columns problem. 
In this mock-up from 2006 you can observe cold bridges, and at 
the lower part of the column temperature is already at dew point.

A fourth project I want to present here is the Jachthuis 
St. Hubertus, a hunting lodge in National Park De Hoge Veluwe, 
originally designed by Berlage. This Jachthuis is a museum with 
lots of indoor objects. It is under strict thermostatic control; 
in winter relative humidity is down to 25 to 30 %. We devised 
a test setup, consisting of pre-tests in the laboratory, testing 
on-site and remote DAQ (Data Acquisition) through a cell phone. 
We concluded that class AA and A (required for museums) are 
not easy to implement in old buildings; thermal insulation of 
the building envelope is required; and more attention is needed 
for details at wooden beams and other items. We need to think 
of alternatives for HVAC systems, because of problems with 
relative humidity. 

I will now turn to energy conservation in museums by set point 
strategies. We did a case study in the Hermitage Amsterdam, 
a branch museum of the Hermitage in St. Petersburg, which is 
housed in a former home for the elderly. 
In many museums, also in the Hermitage, the climate is strictly 
conditioned, but this practice is barely based on scientific 
insights. These conditions require huge HVAC installations, 
which in turn have a large impact on the buildings. We wanted 
to study optimisation of climate control, while preserving the 
collection, the building and thermal comfort for users.
Earlier findings in Mecklenburg proved that a wider range of 
relative humidity decreased energy use (and costs) with 55%. 
In a PhD-study we developed a specific climate risk assessment 
method, to predict preservation qualities based on temperature 
and humidity measurement. We looked at thermal comfort, 
and advise that the indoor temperature should fluctuate with 
the outdoor conditions. In summer you tolerate higher tem-
peratures than in wintertime.  We looked at optimized control 
for thermal comfort, with a view to decrease the use of energy 
without damaging the objects or the building itself.
First results of this method come from our project at the 
Hermitage. This building dates from 1683 and for 324 years it 
was a home for the elderly. It was substantially renovated in 
1970, and in 2007-2009 it was restored and redesigned to house 
parts of the art collection of the Hermitage of St. Petersburg. 
The building was modelled using Hambase 3, and we simulated 
different set point strategies for the exhibition room. We toler-
ated a larger fluctuation of temperature. 
Our primary conclusion was that compared to the reference 
situation, it is possible to decrease the energy demand by 77%, 
while significantly improving thermal comfort and improving 
preservation.

Figure 2
Section of the Rijksmuseum in Amsterdam

Figure 3
Setup measurement equipment St. Hubertus
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The current English 
Heritage approach 
and future research 
on sustainable energy 
conservation

Soki Rhee Duverne works as Architectural Conservator in 
the Building Conservation Research Team, which is part 
of the National Planning and Conservation Department at 
English Heritage. English Heritage is the UK commission for 
historic buildings and monuments.  As a non-departmental 
organisation it advises the UK government on all matters 
concerning heritage. English Heritage also manages over 
400 sites and monuments and provides training and advice 
to professionals, local councils and homeowners. Research 
is carried out under the framework of the National Heritage 
Protection Plan.

Since the publication of the Climate Change Act in 2008 questions 
concerning CO2-emissions and energy have become a central 
issue in the work of English Heritage; how to make climate 
change adaptations within the historic environment? Key targets 
include a reduction of greenhouse gases (GHG) of 50% by 2020 
and 80% by 2050 from 1990 levels. Domestic housing is respon-
sible for approximately 25% of the GHG emissions in the UK. 
How large is the historic environment’s contribution to national 
CO2-emissions? In general, the perception is that older 
buildings are energy inefficient and contribute considerably to 
greenhouse gas emissions. Twenty-two per cent of dwellings 
in the UK were built before 1919, so we would expect a large 
contribution of these dwellings to the carbon emissions. 
However, if we break down the emissions, pre-1919 housing 
contributes only 6% towards the total, listed dwellings 0.14% 
and dwellings in conservation areas 1.09%. English Heritage 
wants to be part of the solution and strongly supports CO2-
measures, but in light of these figures we would argue for a 
balanced response towards historic and traditional buildings. 
Therefore we set out to provide practical solutions, keeping in 
mind the heritage value of historic and traditional buildings.
From a heritage viewpoint we have concerns on aesthetic and 
cultural significance and technical unknowns, such as the loss 
of traditional features, altered appearance and decay of fabric. 
Our goal is to achieve the optimum balance between improving 
energy efficiency and preserving the cultural significance.  We 

take a whole building approach, striving to understand heritage 
values, the condition of the building, the energy performance, 
as well as user requirements and needs. Every dwelling can 
improve its thermal performance with a combination of passive 
measures, which act on the building fabric, active measures 
for efficient building services, and operational measures with 
which we point to good management and behaviour change.

English Heritage’s recent research projects in the UK aim to 
better understand actual performance of historical buildings 
and to question some of the assumptions toward this perfor-
mance. The National Heritage Protection Plan 2011-2015 outlines 
the research programme to develop the evidence base to enable 
more informed decisions to be made on improving the thermal 
and energy efficiency of traditionally constructed buildings. In 
several UK-programs the heritage values of traditional buildings 
were neglected, while the energy use of these buildings was 
exaggerated. For example, the Pathfinder program, aimed to 
kick-start urban renewal in deprived areas in Northern England, 
advised demolition of traditional buildings, instead of renovation 
and retrofit. This was due to recommendations from the Envi-
ronmental Change Report in 2005, which advised to demolish 
older housing because of energy inefficiency; retrofit was 
considered uneconomic.
We felt that these assumptions needed to be tested. For example, 
solid walls were perceived as very energy inefficient, but no 
tests had been done on actual performance of buildings. Also 
U-values have been based on default assumptions, and were not 
tested on real buildings. Therefore we set out to gather an evidence 
base on the actual thermal performance of traditional building 
elements and the technical risks of insulation. The research 
approach has been to combine fieldwork with lab studies and 
modelling. 
One of our research projects was a windows program carried 
out by Glasgow Caledonian University. Here the performance 
of timber sash windows and simple options to reduce heat 
loss were tested in a lab situation. Measures included heavy 
curtains and wooden shutters. In another project the thermal 
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performance of traditional brick walls was tested with help 
of software models. Comparing actual performance with the 
model assumptions showed an underestimation of thermal 
performance by a third (!). This shows the importance of testing 
conductivity, instead of just using a model. The influence of 
factors such as moisture can only be assessed in real life testing.  
A third project tested whole house thermal performance 
before and after energy measures had been made, including 
an assessment of technical risk. This project took place in 
New Bolsover Model Village, a former coalmining village in 
Derbyshire in the North of England. It was a social housing 
project owned by the local council. The dwellings were in 
poor condition, with mortar missing in many places. The solid 
walls were built of relatively impermeable brick. In an earlier 
renovation the traditional windows were replaced with plastic 
coated aluminium windows, with double-glazing to the front 
and single to the rear.
In the buildings we renovated for this research, two insulation 
systems were used and the windows were replaced with single 
glazed timber windows, conforming to the original design. 
Furthermore, two types of secondary glazing were installed. 
The houses were tested by Glasgow Caledonian University 
before and after taking the energy saving measures. We found 
a reduction of 40% in energy consumption. The walls were 
greatly improved; the heat loss fell from 143 to 26 W/k.
In the last example of research projects two types of internal 
wall insulation were tested; a breathable and a non-breathable 
system. The aim of this research was to assess the condensation 
risks and the benefits of vapour open versus vapour tight systems. 
The wall testing took place in the lab and the performance 

was modelled with WUFI 2-D. We compared the systems 
used at Bolsover with the EST Solid Wall Insulation case study 
house, also testing solid wall insulation with the use of sensors. 
There were several problems with the lime plaster: after 
removing the existing plaster, as advised by suppliers, an inner 
face of uneven brickwork was exposed which required more 
plaster than anticipated. The advised 1 mm/day for drying was 
probably insufficient.
Overall conclusions from our research are that industry 
standards and models significantly underestimate the thermal 
performance of traditional buildings. Secondly we argue that 
although significant thermal improvements can be achieved, 
a degree of caution is advisable. There is the technical issue of 
problems caused by moisture and potential damage to the fabric, 
clear danger of over-insulating and causing new problems from 
a lack of ventilation, a potential loss of historic interiors, high 
cost and a long pay-back period.  In one example there was a 
pay-back period of 250 years! Lastly we want to point to the 
lack of appropriate skills, poor manufacturer’s specs and poor 
site supervision. 
English Heritage will in future continue with its research 
program. We also carry out research with partners such as 
Historic Scotland (equivalent of English Heritage), SPAB (the 
Society for the Protection of Ancient Buildings) and the STBA 
(the Sustainable Traditional Building Alliance).

References
www.climatechangeandyourhome.org.uk
www.helm.org.uk
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Tineke van der Schoor working at the Hanze University of Applied Sciences. Her areas 
of interest include green building, historical buildings, and energy sustainable 
communities. Currently she is working on her PhD thesis at the Maastricht University.

Abstract
ur society values historical buildings and strives to conserve these important 
works of art from former periods. Moreover, historical buildings are very 
important in the creation and maintenance of place identity.
Our starting point is Actor-Network Theory (ANT), which views technological 

arte-facts as networks of heterogeneous actors. In our built environment these networks 
consist of human actors, such as owners and users of historical buildings, restoration 
architects, energy advisors, heritage protection agencies and voluntary heritage 
organisations; as well as non-human actors, referring to legislation, traditions, materials 
and blueprints of the buildings. The obduracy of buildings is the result of the dynamics in 
these networks of actors. Recently, users are voicing new demands regarding functions, 
energy use and comfort.  Energy efficient restoration for the building seems to be in 
order, however, according to heritage agencies, this can compromise historical values. 
We investigate conflicts of interest between heritage protection and energy efficiency. 
We use a case study approach and investigate five historical objects. Human actors, 
such as owners of historical buildings, use negotiation strategies in order to attain 
their vision of a restored, functional as well as energy efficient building. We find that 
a variety of strategies influences these negotiations in favour of energy efficient plans, 
such as involving the heritage board in a very early stage, bringing in energy experts 
before the restoration plan is finalized and offering extra conservation measures in 
exchange for energy measures. Furthermore, we find that involving the public is crucial 
in the protection of heritage, especially when inner cities are affected. A lack of expert 
advice on energy matters can result in disappointing results in energy performance. 
Lastly, the correct implementation of energy measures, while protecting historical 
values requires good organization and coordination of the building activities.

Introduction
The conservation of our heritage buildings is a European wide 
policy objective. Historical buildings are not only works of art, 
but embody an important source of local identity and form a 
connection to our past. Protection agencies aim to preserve 
historical qualities for future generations. Their work is guided 
by restoration theory, a philosophy developed and codified in 
the course of the 19th and 20th century. European covenants, 
such as the Venice Charter, express shared views on the con-
servation and restoration of built heritage. Today, many users 
expect a building with modern comfort as well as a historical 
appearance. Moreover, new functionality is needed for building 
types that have outlived their original function. For example, 
how to reuse buildings such as old prisons, military barracks, 
factories, or railway stations? These new functions and new 

demands pose a challenge to restoration design and practices. 
Another, perhaps conflicting EU policy objective is the reduction 
of energy use in the built environment, in order to reach climate 
policy goals. Roughly 40% of the consumption of energy takes 
place in buildings, either in the production or consumption phase. 
However, energy efficiency is especially difficult to achieve in 
the case of historical buildings, because of strict regulations 
aimed at protecting historical values. Recently, there has been 
growing interest in energy efficient restoration practices in the 
Netherlands, as is shown by the ‘energy-neutral’ restoration of 
Villa Diederichs in Utrecht, the ‘Boostencomplex’ in Maastricht 
and De Tempel in The Hague. 
Although restoration of listed buildings is obviously focused on 
the preservation of historical values, with the pressing demands 
from EU climate policy the energy efficiency of historical building 
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is fast gaining importance. Furthermore, users have rising 
demands regarding comfort, energy use and energy costs of 
buildings. Therefore, we need to find more effective ways of 
designing and organizing energy efficient restorations, simul-
taneously taking care of historical values, user functionality 
and energy performance.
In a two-year research project, called Energieke Restauratie, 
which took place between 2011 and 2013, we carried out a 
series of case studies of energy efficient restorations in the 
Netherlands. Mixed method research of 15 historical buildings 
in the Netherlands that have recently undergone an energy 
efficient restoration forms the database for this study. In our 
research we study both technical issues and social practices. 
We apply actor-network theory, especially script analysis, to 
analyse these restoration projects.

Literature
Conservation of historical values is often studied from a heritage 
viewpoint. Recently energy use, energy efficiency and the con-
sequences of restoration for the physical state of the building 
have been taken up as a research topic. Several studies inves-
tigate problems with building physics, such as ventilation, 
moisture and material deterioration (Bidner et al. 2003:1133-1141; 
Cantin et al. 2010:473-484; Hanna 2002:1-10; Schellen 2002). 
Bidner found that the increased heating and improved isolation 
of a medieval castle, combined with a considerable growth in 
the number of visitors, resulted in severe moisture problems. 
Cantin et.al. studied ten cases in France, suggesting that older 
buildings can perform surprisingly good on energy-efficiency. 
A second line of research concentrates on energy retrofit, which 
delivers important technical details on restoration projects 
(Ascione et al. 2011:1925-1936; Bin and Parker; Schellen 2010) . 
A third approach is focusing on the role of historical build-
ings in the city (Akkar Ercan; Bullen and Love 2010:215-224; Del 
Saz Salazar and Montagud Marques 2005:69-77; Doughty and 
Hammond 2004:1223-1233; Larkham 1996:329; Townshend and 
Pendlebury 1999:313). For example Townshend & Pendlebury 
analyse the evaluation by the public of two historic neighbor-
hoods in Newcastle. Ferrante, Mihalakakou and Odolini also 
take up embeddedness of historical buildings in a wider city 
area. They report a combination of area development and 
energy performance in their study about the rehabilitation 
of an industrial urban area in Legnano, Italy. (Ferrante et al. 
1997:577). However, these primarily technical studies do not 
include social processes in their description. The present paper 
places precisely these processes centre stage.
Regarding strategies, we refer to the work of Hommels in 
Unbuilding Cities (Hommels 2001:221), where she describes the 
‘unbuilding’ of three large, complicated city planning projects. 
Hommels mentions three strategies to strengthen the obduracy 

of buildings: continuity with the past; stressing the age of a 
particular urban design and reference to investment. We took 
this as a starting point for our analysis. In our discussion 
section we focus on ten strategies that were used to create 
and maintain the obduracy of historical buildings. 

Theoretical approach
Science and Technology studies (STS) describe technological 
development as the result of an ongoing process of negotiation 
and framing by social groups. A certain technical artefact, such 
as a heat pump, is in this view not a neutral piece of machinery, 
but instead is produced and reproduced by the actions of a 
multitude of interested parties. In the same way, a historical 
building and its preservation is the result of the activities of 
such a network of actors. In actor-network theory the hetero-
geneous network consists of human and non-human actors, 
which means that materials, documents and other things also 
are supposed to have agency, i.e. influence actions of others. 
The actors in the network have economic, social, political, 
or aesthetical attachments to the objects and to each other. 
The quality and quantity of these attachments determines 
the strength of the network, and thereby – in our cases – the 
survival of the historical building.  
Human actors enter the scene with a frame in their mind, a 
picture of the result they want the project to reach. Subsequently 
they then try to arrange other actors and actants in order to 
realize this goal. These actors use diverse negotiation strategies 
to get their restoration design approved by the heritage board. 
However, overflows can occur; other actors with opposing 
views enter the scene. For example, the municipality does not 
grant the license for the restoration. 
An important concept in our study is obduracy, or resistance 
to change, which is also present in historical buildings. In this 
case we need to protect obduracy, to preserve historical values 
of the buildings. Creating new attachments and strengthening 
existing attachments can strengthen obduracy of such buildings. 
This paper investigates negotiation strategies used in restoration 
processes. It provides an analysis of the cooperation of heritage 
protectors, architects, energy-advisors and users in the design 
of restoration plans. It ends with recommendations to improve 
the energy efficiency and thermal comfort of historical buildings. 
Findings pertain to communication with the heritage board, 
cooperation with energy experts, organisation of the restoration 
process, and involvement of the public. 
The remainder of this paper is organized as follows. After 
presenting the methods in the next section we present short 
portraits of five cases that form the basis of my argument. 
Then we present an analysis of the results. We conclude with 
a discussion of theoretical and practical implications of my 
research.
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Materials and methods
We evaluated five restorations of historical buildings, where 
the initiators had a relatively high ambition regarding energy 
efficiency. Cases were chosen according to two criteria: a 
high-energy ambition and accessibility. In two cases the 
project was brought to our attention by the provincial heritage 
board (Nieuweschans, Kolham), one case was a national prize
winning project (Driebergen), in one case an architect suggested 
the project (Franeker) and in one case it was brought forward 
by Natuurmonumenten (Dutch organisation for natural heritage). 
Our research brought us to very different buildings, ranging 
from a former train station, a hospital, a prison, military 
barracks, (church activities) building, a farm, and a residential 
block to a water tower.
We focused on negotiations and interactions in the restoration 
process and investigated the technical results of the restoration 
concerning energy use, comfort and building conservation. In 
each case we interviewed important actors in the restoration 
process, such as the architect, energy-advisor, heritage board 
member, owner and/or user of the building. In total 12 inter-
views took place. The interviews were transcribed and coded 
with the aid of NVivo.
Technical information was gathered by site visits, preferably in 
the presence of the architect and/ or the user of the building. 
Furthermore, we performed technical evaluations, concentrating 
on energy use and possible damage to historical values. Blue-
prints, thermal images and the actual use of energy in KWh’s 
formed the basis for these evaluations.  
Relevant archival records were studied, to get an impression 
of the development of the building through time. What imprint 
did former users leave on the building? The formal licensing 
documents shed light on formal side of the juridical procedures. 

In this article I draw on the findings in the following cases:
 • Library, Franeker
 • Stable and Coach House, Eerde
 • Villa Diederichs, Driebergen
 • Trainstation, Kolham
 • Military Police Barracks, Nieuweschans

Five cases
In this section vignettes of five cases are presented, evaluating 
the restoration regarding process, historical values, user 
functionality and energy performance. Every case is briefly 
introduced, then new functions and energy measures are 
described, the vignettes conclude with actor evaluations of 
energy efficiency and preservation of heritage values. Further-
more, cases are compared by categorizing the strategies that 
are applied in the restoration process. In the discussion section 
we suggest several ‘obduracy strengthening strategies’, which 
are used in the restoration process. 

1. Military Police Barracks, Nieuweschans
Restoration of the former military barracks in Nieuweschans, 
a small town in the North of the Netherlands, was in full 
swing in 2012. The barracks was built in 1918 in ‘Interbellum’ 

style, containing two dwellings, an office and three storerooms. 
In the 1970s the walls on the ground floor were removed to 
create an open plan gallery. The present owners initiated an 
energy efficient restoration. They want to use the building as 
their dwelling, but also make room for a gallery, a bed & breakfast 
and a painters’ workshop. The restoration plan proposed a new 
use of the old garage and restored the compartmentalized 
structure of the building in order to decrease energy use. The 
former garage now houses a spacious kitchen.

Restoring the former black roof tiles brought back some of the 
earlier visual impact of the building. This also created a nego-
tiation space for licensing the mentioned thermal solar collectors. 
Energy measures were comparatively moderate, comprising of 
a thermal solar collector and the fitting of floor heating and 
thermal insulation in the radically redesigned annex. 

Heritage professionals positively evaluate the preservation and 
repair of historical values. Although the functional changes 
seem promising the present user has yet not fully realized 
his energy ambitions. We suggest that the absence of expert 
energy advice is responsible for this gap. Negotiations with the 
heritage board went fluently; repair of historical values was 
met with approval of new energy technologies. 

Case 1
Military Police Barraks, Nieuweschans
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2. Public Library, Franeker
An important Jugendstil building in Franeker, dating from 1909, 
was formerly used for activities organized by Roman Catholic 
youth. After the restoration in 2003 the building houses a public 
library, offices, a shop and a welfare cafe. The restoration plan 
was from the beginning geared at the new uses, including 
improving day lighting, creating offices and public spaces. 
The energy measures were rather modest, but carefully integrated 
in the building. A host of stakeholders were involved in the project, 
such as the shop owners in the neighbourhood, the church 
opposite the building (also the former owner). The municipality 
was very active in involving all of these stakeholders in a 
sounding board and secured funding for the project. 
Heritage professionals consider the result of the restoration 
as excellent; the public chose the library as the most beautiful 
library in the Province of Fryslân. However, the present users 
have some critical remarks, both on the functionality and the 
energy performance of the building. The high amount of 
electricity used is presumably due to the inferior heat pump 
installation. Noise, drafts, lack of functionality of the former 
hallway, difficulties with access due to multiple steps and the 
lack of storage space are other user criticisms. 

Case 2
Public Library, Franeker
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3. Villa, Driebergen
In Driebergen the first ‘energy-neutral restoration’ in the 
Netherlands was carried out. The villa from the 1920s was 
originally built as a dwelling for the general secretary of the 
municipality. When the widow of the secretary died, the muni-
cipality wanted to sell the villa. The sale was set up as a resto-
ration design competition, aiming at an energy neutral building. 
A host of external energy advisors was brought in to design the 
energy plan. The energy measures involved substantial invest-
ments. Luckily, the municipality was able to secure extra funding 
for the project. 

The architectural quality of innovative solutions used led to the 
nomination for a national architecture prize in the Netherlands. 

The energy-neutral restoration is met with mixed feelings by 
conservationists, because they feel some important character-
istics have been lost. The ambition to reach energy neutrality 
put a lot of pressure on the process; the heritage board is quite 
outspoken that this is surely not the best way to tackle energy 
efficient restorations. The functionality of the new building 
however is very good, the new annex housing a kitchen and 
expanded sitting room make the old villa a comfortable and 
roomy dwelling. The same annex also incorporates a cellar, 
in which the substantial installations find a place. However, 
energy results up till now do not completely confirm the 
energy-neutral ambitions.

Case 3
Villa, Driebergen

Case 4
Coach House, Eerde
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4. Coach House, Eerde
A coach house and stables in Eerde, built in the first half of 
the 19th century, have been restored and given a new use for 
the regional office of Natuurmonumenten. Energy measures 
include a heat pump, lighting measures and insulation. Clever 
architectural solutions comprise bringing in light from a large 
breakthrough in the backside roof; and create well-lighted 
working places on a raised floor.

Heritage professionals consider the result of the restoration 
excellent, and the present users are very satisfied with the 
beautiful and functional building. Very clever architectural 
solutions have been used ‘to bring people to the daylight, instead 
of the other way around’. However, some improvements 
would be welcome, as the users report a high electricity bill, 
presumably due to the over dimensioned heat pump. Also the 
coach house has a serious moisture problem, which results 
in the plaster falling of the walls repeatedly. Negotiations with 
the heritage board were encouraged by involvement and 
communication from the beginning of the project.

5. Station Building, Kolham
Along the former Woldjer-railway eight stations were built in 
1929, designed in the style of ‘zakelijk expressionisme’. Six of 
these stations are vanished, but the building in Kolham was 
remarkably well preserved. The restoration was initiated and 
carried out by the present owner and user, an architect with a 
high energy and sustainability ambition. Because of his profes-
sion and expert knowledge he was able to maintain a good 
relationship with the heritage board that was rather critical to 
the first restoration plans. 
The proposed energy measures were far reaching and involved 
considerable changes to the building. In order to get a license 
to carry out the restoration, some alternative measures had to 
be proposed by the initiator.

The result of the restoration is expected to be adequate by 
heritage professionals. However, the architect-owner is still 
looking for ways to incorporate more energy-producing units 
on new adjacent buildings, because his high-energy ambitions 
are not yet realized. 

Case 5
Station Building, Kolham
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Obduracy strengthening strategies
The three strategies to strengthen the obduracy of buildings 
suggested by Hommels (Hommels 2001:221) served as starting 
point for the identification of further strategies in our cases. 
The first strategy, continuity with the past, is primarily helping 
with negotiation: constructing convincing arguments to 
strengthen the case for preservation of a building. The second 
strategy, stressing the age of a particular urban design, concerns 
on the one hand a juridical procedure to apply for a listed 
building status, while on the other hand communication with 
the public is involved. The third strategy, reference to investment, 
again provides arguments to strengthen the case, this time 
tying in financial and social capital. 
These strategies have a function in stabilizing the heterogeneous 
network by creating more attachments and by ‘freezing’ a 
situation in a formal building license. On the basis of my 
research we suggest further strategies, see table 1. The added 
strategies are discussed in the next subsections. 

Table 1, Obduracy strengthening strategies

1.  Continuity with the past

2.  Stressing the age of a particular urban design

3.  Financial aspects and (earlier) investments

4.  Attract new users

5.  Strengthen network

6.  Facilitate changes in the building

7.  Organisation & coordination

• Stressing the original ideas, embedded in the design
• Positioning the structure as ‘historical exemplar’
• Insisting on lasting value of structure.

• Registration as a monument
• Calling it monumental in public communications
• Stressing embeddedness of building in wider urban structure

•	 In a financial sense; such as vested interests
• In social terms, as when cutting through a neighbourhood.
• Subsidies and sponsors

•	 Propose new functionalities

•	 Involve new stakeholders 
• Early involvement of heritage board
• Active role of municipality

•	 Functional changes
• Improvement of energy efficiency	

•	 Building team
• Expert advice on energy

Embedding in wider urban framework
We propose to add the notion of ‘embeddedness’ of the building 
in the wider urban framework to this strategy (table 1, 2c). 
Especially in Franeker the historical urban structure was 
improved in the architectural restoration plan, which added 
a substantial annex to two sides of the building and created a 
new alleyway to the nearby shopping street. This design served 
to get the municipal actors and the local commercial parties 
more firmly on board.

Financial arrangements
Financial instruments, such as subsidies, obviously have a 
stimulating role, as can be seen in the cases Franeker and 
Driebergen (table 1, 3c). In both cases subsidies had been 
obtained for the project. Apart from the direct benefit of 
subsidizing energy efficiency measures, this also had the effect 
of posing deadlines for completion of the project. This caused a lot 
of stress, but a deadline can also keep necessary pressure on a 
project. 
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Securing investment in a financial sense was a necessary 
condition in Eerde, Franeker, and Driebergen. The functionality, 
regulation and money needed in Franeker served to side-track 
the original owner, next the possibility of subsidies attracted 
new actors with a more positive attitude towards heritage 
conservation. Several subsidies significantly sped up the process 
by imposing deadlines. In Eerde a clever positioning of different 
budget categories was necessary to secure money for the project. 
This included framing the project as ‘necessary maintenance’, 
instead of restoration. The money, that would normally have 
been set apart for maintenance, could now be used for the 
restoration. In Driebergen actors such as the Province of 
Utrecht secured the project by subsidizing the restoration.

Involvement of stakeholders
Involvement of the public, both the general public as well as 
interested parties, proves to be a very important strategy in 
potential contentious projects, such as Franeker (table 1, 5a). 
In this case the stakeholders, such as the neighbours and the 
shopkeepers in the nearby shopping area were involved in two 
ways. Firstly, a ‘sounding board’ was set up, that had to come 
to terms on the best way to restore the building. Secondly, 
when the plans were ready to apply for a building license, the 
architect personally approached all the neighbours. In this way 
he convinced the neighbours of the qualities of his design, 
consequently no one objected to the building plans, which 
saved a lot of time in the procedure. This was necessary to 
secure an important extra subsidy, as is argued in the next 
paragraph.

Involve heritage board & municipality
Informing the heritage board in an early stage was an important 
success factor in the cases of Eerde and Franeker (table 1, 5b). 
As the agreement of the heritage board is necessary to obtain 
a building license, the board has to be convinced of the appro-
priateness of the proposed restoration and energy measures. 
This runs counter to the often-expressed view that it is best to 
present the restoration plan only when fully developed. 

Examples of ways to inform and involve the heritage board 
include the organisation of a meeting with heritage officials in 
the early stages of the process. In a dilapidated building a 
careful presentation of the proposed result of the restoration 
plan carries great effect. It shows the building as it can become, 
contrasted to the sorry state it is in at present. Another strategy 
is early communication between different government bodies. 
For example, in Franeker the municipal officer informed the 
heritage board very early. He considered this a very important 
factor in securing their cooperation. The role of the municipality 
is often under-estimated, however their cooperation can be 
crucial in solving legal and financial matters. 
When communication is neglected, this can cause difficulties. 
For example in Driebergen the heritage board was approached 
after the competition for energy neutral restoration plans 
had taken place. This meant that the heritage board did not 
have the change to influence the criteria for the competition 

beforehand. They did try to prevent damages to the historical 
values as much as possible, but would have preferred to be 
involved in an earlier stage. 
A last sub strategy in this category is to negotiate ‘energy favours’ 
in exchange for extra heritage protection measures. For example, 
in Kolham the owner/ architect entered the licensing procedure 
as a negotiation, positioning his arguments strategically, keeping 
in mind a ‘fall back’-position. Another example of applying a 
strategic approach is Nieuweschans, where the gesture of 
re-installing black roof tiles was used as a means to get 
permission for the thermal solar collector and roof windows.

Using a ‘building team’ approach
When the initiator has a high-energy ambition the  building 
team approach can be efficient in drawing together all the 
necessary knowledge in an early stage (table 1, 7a). Close coop-
eration between architect, initiator, energy expert and heritage 
board proved crucial in the case of Driebergen, a complicated 
project that took a long preparation time. In this case the heritage 
board advised the winners of the competition to seek out as 
much expertise as possible. No less than six parties were involved 
in designing and coordinating the project: OPAi, energy advisor; 
ZECC, architect; Bouwvrouw, building coordinator; Hagen, 
energy advisor; a building physics advisor, and an engineering 
bureau. The result was that on all aspects the best advice was 
obtained, coordinated by the Bouwvrouw. 

In Nieuweschans there was unfortunately no agreement 
between the owners and architect about the organization of 
the project. The architect would have preferred a project team, 
which can bring together expertise in an early stage, thereby 
preventing costly mistakes.

Energy expertise
In all our cases we found that designing an energy efficient 
restoration requires specific energy expertise (table 1, 7b). 
In the case of Franeker, the architect (and his co-workers) pos-
sessed considerable expertise, which led to a design that could 
be followed up by the engineer.  However, the chosen engineer 
lacked experience with larger projects and had no prior experience 
with the specific energy installations used. This circumstance 
led to a lot of difficulties in the actual building phase.

Another case that underscores the need for incorporating energy 
expertise in an early stage is the Military Police Barracks in 
Nieuweschans. Here the architect advised the initiator to seek 
out energy specialists, however the owner decided to act on 
the information he could find himself on the Internet. On top 
of that, the hired building contractor lacked expertise and 
experience both on restoration and energy efficiency. The end 
result is a building that does not fulfil the high-energy ambitions 
of the owner. A monitoring project is now set up, to find out 
how improvements may be made in a later stage.
Our cases suggest that it is very important to bring in both the 
energy experts and the heritage board very early in the planning 
process.
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Conclusion
Strategies to maintain obduracy of buildings used in restoration 
projects appear to be primarily concerned with appreciation 
of historical values by concerned parties including owners 
and public, early communication between stakeholders of 
the project and cooperation between experts. Negotiation 
processes, focused on energy use, user demands and historical 
values, are important to attain satisfactory restoration plans. 
The organisation of the building process would profit from a 
building team approach, where cooperation between experts 
and hands-on experience is fostered. Recurring problems 
concerning specific energy technologies, such as heat pumps, 
can be due to poor cooperation between experts in the design 
stage, and/or lack of aftercare by the engineering companies. 
Lack of knowledge by the commissioner, the user, as well as 
engineering companies prove a weak point in the implemen-
tation of heat pumps.

On the basis of this preliminary study we conclude with five 
practical recommendations:

First recommendation is the setting up of a building team, 
where architect, energy experts and heritage advisors take 
part. In Driebergen experience showed this to be a fruitful way 
to approach historical buildings.  

Second recommendation is to inform and involve the general 
public, direct neighbours and other stakeholders in an early 
stage.

Third, there is a clear need for new and adequate financial 
instruments. These could stimulate more cases of energy 
efficient restorations. 

Fourth, user functionality is very good taken care of by the 
architects that were involved in the cases we studied. 

Lastly, probably the most important recommendation is to 
involve qualified energy experts in an early stage of the project. 
Energy advice is often sought late or not at all, and in other 
cases the engineering does not live up to its promises. This 
needs to be improved urgently.
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Case studie projecten (vervolg)

Plaats, casus    Korte inhoud    Referenties

Lioessens, zuivelfabriek   Herbestemming tot Wellnesscentre  Bachelor thesis ABC (van der Leck, Zijlstra, Smit, Sarsam, 2012)

Maastricht, Boostencomplex (sociale woningbouw) Onderzoek energieprestatie na restauratie Bachelor thesis ABC (Karssies, 2013)

          Paper ERIC (this issue, van der Schoor 2013)

Nijenbeek, kasteel ruïne   Herbestemming tot energiezuinig gebouw Bachelor thesis ABC (Trompert, Bruijn, 2014)

          Bachelor thesis ABC (Ten Caat, Zomer, Borgman, 2014)

          Rapportage Engineering/ BBoE (Bueneken, Hiemstra, Maar,  

          Been, Perrie, Stefanoski, Werff, 2013)

Ommen, landgoed Eerde: koetshuis en paardenstal Evaluatie energieke restauratie tot kantoor Bachelor thesis FM (Lestestuiver, 2012)

          Rapportage NoorderRuimte (Lestestuiver, van der Schoor, 2012)

Oude Pekela, strokartonfabriek  Herbestemming tot energiezuinig museum  Bachelor thesis ABC (Calvillo Rubio, van der Vecht,  

     + andere functies    Ochando Fons, Hoek, Kempenaar, 2012)

          Bachelor thesis HT (Verkade, 2012)

          Rapportage V&M (Bolster, Schuitema, 2012)

Pieterburen, kerk    Herontwerp naar energiezuinig dorpshuis Bachelor thesis ABC (De Vrieze, Kampinga, 2012)

Veenhuizen, gevangenis   Herontwerp gevangenis voor gebruik   Bachelor thesis ABC (Hoekstra, Mulder, Pruim, Ottens2013)

     door ambachtsschool   Rapportage V&M (Munneke, Beker, van Vliet, Lameijer,  

          Oldebeerlink,2011)

Westerlee, boerderij    Evaluatie energieke restauratie  Bachelor thesis ABC (Jager, Kloosterman, Ploeger, 2013)

Overige publicaties

Softwarepakket Energieke Restauratie  Integrale engineering systeem voor   Rapportage Engineering (Ruiter, 2012; van Veen 2012;

     modelleren en simuleren energieverbruik Ramirez Diaz 2012; Carbo Martinez 2012; Vicente Lopez 2012;  

          Cosin Carballo 2012; Sotiris 2012; Ruiz Filluendas 2013; Toth 2013)

          NoorderRuimte (Alberts 2011-2013)

Financiering van energieke restauratie  Subsidies en regelingen    Bachelor thesis V&M (Koolhaas, 2013)

K-Fit Model    Software tbv verkennen potentie energieke  Bachelor thesis ABC (van de Burg, Houkema, Ommar, 2012)

     restauratie obv uitgebreid bouwkundig case 

     studie onderzoek

Awareness voor energieke restauratie  Afstemmen van kennis professionals op   Bachelor thesis IFM (Penders, 2013)

     begrippenkader monumenteigenaren

Film Energieke Restauratie   Samenvatting onderzoek voor ERIC2013  Madlok productions, NoorderRuimte, 2013

Boek Prijsvraag energiebewust   Bundeling van prijsvraaginzendingen,   NoorderRuimte, 2013, vormgeving Thom Leeskes

opdrachtgeverschap 2012   nominaties en jurybeoordeling Prijsvraag in 

     SIA-RAAK-mkb-project Energieke Restauratie
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