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“It is important to underline a fundamental prin-
ciple of UNESCO, to the effect that the 
cultural heritage of each is the cultural heritage 
of all. 
Responsibility for cultural heritage and the man-
agement of it belongs, in the first place, to the 
cultural community that has generated it, and 
subsequently to that which cares for it.” (Lemaire 
et Stovel, 1994).

This declaration belongs to the article number 
8 of the Nara document on authenticity (1994)1  
and it dwells on an important issue which this 
thesis aims to deepen: the responsibility of socie-
ties towards the cultural heritage, not only for 
the role it assumed in the past but also for the 
valuable power that it owns and, thus, that it 
requires to transmit to future generations. 
This is what both conservation and sustainability 
strive for; to let people benefit from a heritage 
which has much to teach us, if only we gave it 
the opportunity to be heard.  

The first part of this thesis is primarily focused 
on the development of sustainability, a word 
overused in the world of today to indicate a way 
of living founded on the desire to coexist with 
nature, by adopting an environmentally friendly 
approach.  
However, such abuse leads people not to truly 
understand what they should really mean when 
speaking of sustainability. 
For this reason, I went through the evolution 

Introduction



7

conservation, it would be natural to transform 
a historic building anytime into the way they 
desire, only according to a radical subjectivism 
(Muñoz Viñas, 2005:192). 
Furthermore, when thinking about interventions 
in historic buildings it is important to constantly 
refers to the three fundamental concepts of au-
thenticity, compatibility and minimum interven-
tion, which are strongly related to the historical 
and architectural features of the building, to its 
context, as well as to the functions provided by 
its re-use.
A conservation planning, in fact, aims primarily 
to highlight both the historical and architectural 
values of a building, by adopting non-invasive 
integrations which benefit from the technologi-
cal progress, in order to upgrade the historical 
structure in compliance with the context in 
which it occurs.
Within this section, the attention is also focused 
on important properties of historical buildings, 
such as their ability in saving energy thanks to 
their authentic structural components that, how-
ever, have often been altered by modern social 
requirements of thermal comfort. 
At this regard, the interest is sharpened on the 
concept of improvement as valuable alterna-
tive to that of adaptation, related to the historic 
structure.
In this context, I have particularly considered the 
upgrading practice of historic windows as con-
siderable option to their replacement, with the 
same purpose of obtaining better energy perfor-

of such concept, by finding its dawn after the 
important period of world welfare and economic 
growth of the 20th century; a time where envi-
ronmental sources were considered unlimited.
Early, however, the advent of the energy crisis 
let people asking question about the importance 
of such resources, realizing that it was no longer 
possible continuing to consume environmental 
goods at an ever-expanding pace, without caus-
ing irreparable damage to the planet.
During this period the building sector was 
primarily considered responsible for its nega-
tive environmental contribution, due to a large 
consumption of non-renewable resources.
Therefore, it marked the birth of an architecture 
that met the environmental needs of energy con-
servation related to a better quality of life.

The second part proceeds with the relationship 
which binds together the concept of sustainabil-
ity with that of conservation. 
The conservation-sustainability approach, in 
fact, is not new, it rather belongs to a primor-
dial tradition of civilization, according to which 
buildings were reused and building materials re-
cycled as a primary necessity, without observing 
any kind of academic interpretations of cultural 
significance.
Therefore, it becomes important nowadays to 
keep in mind that the conservation practice 
could easily lose its value, whether not consider-
ing it in relation with the notion of sustainability. 
In fact, if only present users were considered in 
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the building have been highlighted.
Among the latters, both a shallow maintenance 
and an inefficient control of the inner climate 
conditions have been noticed to currently dam-
age the priceless value of the house.
Within this context, my attempt has been to 
propose new interventions which take in consid-
eration both the principles of sustainability and 
conservation, in order to upgrade the building 
and to provide future users with the opportunity 
to benefit from it.
Through a special concern upon the high level 
of energy dispersion of the house, I particularly 
carried out two upgrading proposals for existing 
windows, which I considered being the building 
component most responsible for heat losses and 
cold air intake in the house
The main purpose is, hence, to realize the long-
term approach which lays within both the prin-
ciples of conservation and sustainability, in order 
to allow a regular use of the Burmeister house 
and to let the community benefit from a wider 
range of functions which can be provided after 
its upgrade.

In conclusion, this thesis does not aim to offer a 
merely theoretical knowledge upon the debated 
issues, rather it strives for raising questions 
about relevant matters which are gradually being 
overlooked  by our societies and which, never-
theless, we have the responsibility, as well as the 
privilege to solve.

mances for the building.  

Finally, the third part presents the case study of 
the Burmeister House in Visby, a Swedish log-
house from the mid-17th century, designated in 
the 1995 as UNESCO World Heritage.
I personally became acquainted with the Bur-
meister house in the occasion of my exchange 
period at the Uppsala Universitet – Campus 
Gotland in Visby, especially throughout the 
individual Project Course in Conservation, held 
between December 2013 and January 2014 by 
the professor Mattias Legnér. 
During this experience, I had the opportunity to 
analyze the  architectural  development  of  the  
building through  documents  and  plans  from 
the  museum’s  archive  of  Visby. 
Such study led to the reconstruction of the his-
tory of the building with a particular observation 
on indoor climate. In fact, over centuries cli-
matic  reasons  have been responsible for archi-
tectural transformations of the house by both an 
heating and spatially  point  of  view.
However, after the house was sold to the munici-
pality in the 1905, many important alterations 
were carried out to bring the building back to its 
17th century appearance and to use it as muse-
um-house during the summer season.
Especially around the mid-20th century, the 
technological progress allowed many modern 
interventions in the house, with the purpose to 
adapt it to new social requirements.
During the study, strengths and vulnerabilities of 
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Notes

1. The Document was drafted by the 45 partici-
pants at the Nara Conference on Authenticity 
in Relation to the World Heritage Convention, 
held at Nara, Japan, from 1-6 November 1994, at 
the invitation of the Agency for Cultural Affairs 
(Government of Japan) and the Nara Prefecture. 
The Agency organized the Nara Conference 
in cooperation with UNESCO, ICCROM and 
ICOMOS.
The whole text of the Document can be down-
loaded from the ICOMOS website http://www.
icomos.org/charters/nara-e.pdf
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environment when human beings in many parts 
of the world suffer from poverty and deprivation.
After all, the term sustainability was hardly 
heard until the late 1980s, 20 years after the con-
temporary environmental movement got going. 
Since that time sustainability and sustainable de-
velopment finally came to prominence and their 
slogan was quickly taken up by governments and 
international agencies.
Therefore, different people use the term ‘sus-
tainable development’ in different ways, some 
emphasizing development through economic 
growth, and others emphasizing sustainability 
through environmental protection.
Some environmentalists have claimed that sus-
tainable development is a contradiction in terms, 
and can be used merely as a cover for continuing 
to destroy the natural world (O’Riordan,1988).
On the other side of the debate, some econo-
mists have argued that sustainable development 
is too cautious about the future, potentially 
leading to sacrifices of economic growth for 
the sake of excessive concern about depletion 
of natural resources (Dresner,2002). Defend-
ers of the concept argue instead that sustainable 
development is a ‘contestable concept’ like liberty 
or justice. “Most people support these goals but 
disagree about what exactly constitutes liberty or 
justice”(Jacobs,1991).
Moreover, it is often argued that the present 
debate about sustainability is part of a wider 
revaluation of many of the modernist values that 
have been passed down to us from the Enlight-

The idea that we should live ‘sustainably’ has 
become central to environmental discussions.
Indeed, today it is extremely difficult to read 
anything on the environment, culture, or eco-
nomics without encountering some discussion of 
sustainability.
Although, it could be allowed to ask ‘Why has 
this idea of sustainability become so important 
in recent years?’  according to Simon Dresner 
“one reason is because it is much more powerful 
rhetorically than an idea such as being ‘environ-
mentally friendly’. Not caring about the environ-
ment has a long history and is still regarded as 
acceptable in some circles, but publicly saying 
that you don’t care that what you are doing is 
unsustainable sounds tantamount to admitting 
that you are intellectually incoherent. That can-
not be the entire explanation, though” (Dresner 
2002:1).
Hence, to be sustainable is to be in step with 
society’s desire to co-exist with nature. Not to 
be sustainable is considered old-fashioned and 
out-of-step. 
To many, sustainability is the issue of the twenty-
first century. We have finally realized that we can 
no longer continue to consume resources at an 
ever-expanding pace without causing irreparable 
damage to our planet.
The concept of sustainability in something like 
its modern form was first used by the World 
Council of Churches in 1974. It was proposed by 
Western environmentalists in response to devel-
oping world objections to worrying about the 
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The film director Jean-Luc Godard is supposed 
to have once said that although he agreed that 
every story should have a beginning, a middle 
and an end, he did not think they should neces-
sarily be in that order.
But trying to broadly retrace the story of think-
ing about sustainability, we should start since 
when it has appeared as a constant in our world 
made of progress, and which reasons brought it 
to take increasingly a leading role in the society.

enment.
Indeed, it was the development of Western sci-
ence during this historical period that allowed 
human beings to break free from the technologi-
cal limits which had constrained earlier civili-
zations, leading to the emergence of belief in 
progress.
Feelings of optimism have appeared to be amply 
borne out for a long time. 
Only in the last few decades a new apprehension 
has started to widespread about the direction 
that our path of development is taking us.
According to Dresner (2002), sustainability thus 
combines much of the social optimism of the 
Enlightenment with disillusion about the means 
by which its goals were pursued.
The sociologists Ulrich Beck and Anthony Gid-
dens have claimed that we are living in the era 
of ‘reflexive modernization’, where modernity 
has turned on itself and is subjecting itself to the 
same kind of critique that led to preindustrial 
society. 
However, the socialist movement, which was 
ironically considered by Dresner (2002) to have 
a certain amount in common with the rhetoric 
of sustainability, also believed that it was about 
the human race consciously  taking control of its 
historical destiny, rather than allowing capitalist 
development to proceed blindly into the future. 
The idea that we can achieve sustainability 
implies that we will try to set ourselves a goal 
at least as ambitious as any of the aims of the 
Enlightenment or socialism. 
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NEW ENERGY 
PERSPECTIVES 

The Second World War aftermath was charac-
terized by an enviable social welfare, which was 
also identified with the increasing development 
of energy supplies. The latter brought important 
consequences not just on the economic level but 
also for a radical improvement in social life-style.
In 1950, according to the Energy Information 
Administration (EIA), petroleum became the 
most used fuel in the US, mostly due to an in-
creasing demand caused by the automobile.
Moreover, according to the enormous amount 
of oil used during those years, in 1956 M.King 
Hubbard developped the “Hubberts Peak The-
ory” in order to measure oil supply. With his 
theory he predicted that US oil resources would 
turn out to be much less than those expected and 
would peak between 1965 and 1970.
The Hubbert's peak theory states indeed that 
for any given geographical area, oil production 
follows a bell shaped curve where oil production 
will rise to a peak, followed by a sharp decline. 
At the time he was not taken seriously, but when 
US oil production did peak in 1970s, Hubbert 
was vindicated.
To legitimate and ensure the oil trade which was 
developing in that period, in September 1960 
the Organization of the Petroleum Exporting 
Countries (OPEC) was founded, which is still 
a permanent, intergovernmental Organization, 
created at the Baghdad Conference by Iran, Iraq, 

CHAPTER 1

Modern Energy 
Supplies
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According to John Perlin “while efforts to com-
mercialize the silicon solar cell faltered, the US 
Army and Air Force saw the device as the ideal 
power source for a top-secret project - earth-or-
biting satellites. But when the Navy was awarded 
the task of launching America's first satellite, it 
rejected solar cells as an untried technology and 
decided to use chemical batteries as the power 
source for its Vanguard satellite. The late Dr. 
Hans Ziegler, probably the world's foremost ex-
pert in satellite instrumentation in the late 1950s, 
strongly differed with the Navy. He argued that 
conventional batteries would run out of power in 
days, silencing millions of dollar worth of elec-
tronic equipment. In contrast, solar cells could 
power a satellite for years. Through an unrelent-
ing crusade led by Dr. Ziegler to get the Navy to 
change its mind, the Navy finally relented and 
as a compromise, put a dual power system of 
chemical batteries and silicon solar cells on the 
Vanguard. Just as Ziegler predicted, the batteries 
failed after a week or so, but the silicon solar cells 
kept the Vanguard communicating with Earth 
for years" (Perlin, 2009).
The 1950s  were also important for the birth of 
the so-called Atomic Age1 , which gained popu-
larity as a feeling of nuclear optimism emerged 
in that period in which it was believed that all 
power generators in the future would be atomic 
in nature. There was a general feeling that every-
thing would use a nuclear power source of some 
sort, in a positive and productive way, from ir-
radiating food to preserve it, to the development 

Kuwait, Saudi Arabia and Venezuela. OPEC's 
objective is to co-ordinate and unify petroleum 
policies among Member Countries, in order 
to secure fair and stable prices for petroleum 
producers; an efficient, economic and regular 
supply of petroleum to consuming nations; and 
a fair return on capital to those investing in the 
industry.
During the same period natural gas became the 
major fuel used especially at home, requiring a 
large pipeline network for delivery, whose cost 
system was considered prohibitive.
However;
“The United States improvements in metals, 
welding techniques and pipe making during the 
War [World War II] made pipeline construction 
more economically attractive. 
After World War II, the nation began building 
its pipeline network. Throughout the 1950s and 
1960s, thousands of miles of pipeline were con-
structed throughout the United States. Today, the 
U.S. pipeline network, laid end-to-end, would 
stretch to the moon and back twice" (United 
States Department of Energy, n.d.). 
Besides, in 1953, Bell Laboratories (now AT&T 
labs) scientists Gerald Pearson, Daryl Chapin 
and Calvin Fuller developed the first silicon solar 
cell capable of generating a measurable elec-
tric current. The New York Times reported the 
discovery as “the beginning of a new era, leading 
eventually to the realization of harnessing the 
almost limitless energy of the sun for the uses of 
civilization” (Southface, 2009).  
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low people to think of the limited nature of such 
non-renewable sources, new-born environmen-
tal movements started to concern about the risk 
the environment was suffering, due to such an 
increasing energy demand.

THE OTHER SIDE OF 
THE COIN

Since the 1950s, simultaneously to these new de-
velopments an earlier idea of sustainability was 
growing, aiming to combine economic develop-
ment with social and environmental responsibil-
ity at the global  idea.
In 1952 the American presidential candidate 
Adlai Stevenson in a campaign speech coined the 
metaphor of the earth as a spaceship. 
“The metaphor has two different connotations. 
One is of limits to human activities. The other 
is of the need for human management of the 
environment. The two meanings are not entirely 
incompatible, but there is clearly a tension be-
tween them. One implies that we are overcrowd-
ing passengers. The other implies that we are the 
new commander about to bravely go where no 
species has gone before, presumably replacing 
Gods” (Dresner,2002:25).
Indeed during the 1960s there was a growing 
sense that Western technology had reached 
every corner of the earth and that with improved 
communication the world was growing smaller 
and closer together (Dresner 2002). It was also 

of nuclear medicine. Especially in 1954 in The 
US, the Congress passed new legislations that for 
the first time permitted the wide use of atomic 
energy for peaceful purposes. 
The 1954 Atomic Energy Act redefined the 
atomic energy program by ending the govern-
ment monopoly on technical data and making 
the growth of a private commercial nuclear 
industry an urgent national goal. The measure 
directed the AEC [Atomic Energy Commission] 
“to encourage widespread participation in the 
development and utilization of atomic energy 
for peaceful purposes” (US Nuclear Regulatory 
Commission, n.d.). 
At the same time, it instructed the agency to pre-
pare regulations that would protect public health 
and safety from radiation hazards. 
Thus, the 1954 act assigned the AEC three major 
roles: to continue its weapons program, to pro-
mote the private use of atomic energy for peace-
ful applications, and to protect public health and 
safety from the hazards of commercial nuclear 
power.
The energy perspective shaped from the 1950s 
until the energy crisis of the 1970s spread a 
deep enthusiasm among people, mostly  due to 
a technological development which made the 
individual able to do everything through sim-
ply using his own knowledge. He wasn’t forced 
anymore to be dependent on nature, but indeed 
he was finally able to submit nature itself to his 
own needs.
Although the enthusiasm of this period didn’t al-
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to pesticides was implicitly a challenge to science 
and the idea of technological progress.
With the same attempt, on the 1st February 1975 
the Italian writer Pier Paolo Pasolini in the ar-
ticle originally published as “Il vuoto del potere 
in Italia” (The Power Void in Italy 2 ) in “Cor-
riere della sera”, condemned the consequences 
of the technological development of those years 
through the famous paragraph known as “the 
disappearance of the fireflies” :
“This is a poetic, literary interpretation of what 
actually happened [in our country] about ten 
years ago.  
In the early sixties, because of air pollution, and 
water pollution in the countryside (our blue riv-
ers and 
limpid irrigation ditches) fireflies began to disap-
pear. The phenomenon was swift and terrible. 
After a few years the fireflies were no-longer 
there. (They are now a painful memory from the 
past; and an 
older man with has still such a memory can no 
longer see himself in the face of today's young-
sters, as he 
once was, because they have no store of such 
memories.)  
That "something" that happened ten years ago I 
will then call "the disappearance of the fireflies.
[…]”
However, the impulse of these thoughts against 
the social and technological development slowly 
began to be noticed, and it may be argued that 
they marked an important turn of mentality, 

the time when a global nuclear holocaust seemed 
a real possibility. 
What really brought the metaphor alive were the 
photographs of the Earth that Apollo astronauts 
took from the Moon at the end of the 1960s. The 
pictures were of a small and beautiful blue-white 
planet with oceans and clouds, against the black-
ness of space and the grey of another, lifeless, 
world. The photograph perfectly visualized the 
metaphor “Spaceship Earth” and the environ-
mental movements seized on it.
Over years, many environmental movements 
emerged, such as the one sparked off by Rachel 
Carson in her book Silent Spring (Carson,1962).
Carson was a respected writer and scientist who 
wrote the book to draw attention to the destruc-
tion of wildlife by the use of the pesticide DDT. 
She revealed that our actions could lead to seri-
ously damaging environmental consequences 
when we interfered with natural systems we did 
not fully understand. Carson’s book criticized 
the unthinking use of the technological ‘quick 
fix’ of employing synthetic chemicals to control 
insects. She warned that these chemicals con-
tained the prospect of a dying world in which 
springtime would no longer bring forth new life, 
only silence.
Carson concluded that ; “the control of nature is 
a phrase conceived in arrogance, born of the Ne-
anderthal age of biology and philosophy, when it 
was supposed that nature exists for the conveni-
ence of man”’(Carson 1962:243).
According to Dresner (2002), Carson’s challenge 
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THE LIMITS TO GROWTH

The idea of sustainability originally emerged out 
of “limits to growth” thinking, which represented 
the crystallization of the concerns of the first 
wave of environmentalism that ran from around 
1966 to 1972.
It was a report treated  by a group of young 
scientists from the Massachusetts Institute of 
Technology (MIT), based on computer models 
that appeared to show that if the current trends 
of exponential growth in population and de-
mand for non-renewable resources continued, 
the world would face severe shortage of food and 
non-renewable resources by the middle of the 
21th century.
The model assumed that there are finite amounts 
of fossil fuels and minerals available on Earth. 
It did not simply assume that you use a certain 
amount and then run out of it, but modelling the 
price behavior of resources which are increas-
ingly scarce and difficult to obtain.
A major purpose in constructing the world mod-
el has been to determine which, if any, of these 
behavior modes will be most characteristic of the 
world system as it reaches the limits to growth. 
This process of determining behavior modes is 
"prediction" only in the most limited sense of the 
word.
Furthermore, the authors explicitly admitted 
that they had no taken into account the pollution 
absorption capacity of the environment, but they 
modelled pollution as a single long-lived chemi-

which will further increase after the energy crisis 
of the 1970s, in defense of the environment.
In 1963 atmospheric nuclear testing was banned 
after the discovery of strontium-90 from nuclear 
fallout in mother’s milk and in the fat of Antarc-
tic penguins. Not long afterwards, traces of DDT 
were also found in Antarctic penguins. The no-
tion until that moment supported that the world 
was large, began to gain currency. 
In 1966,in his essay ‘The Economics of the Com-
ing Spaceship Earth’ Kenneth Boulding took up 
the metaphor of the “Spaceship Earth” to put 
forward the idea that previous human history 
had taken place against a background where the 
scale of human activities was tiny compared to 
the environment. 
In this situation, there was always somewhere 
‘out there’ to expand to or put your waste. He 
called this a ‘cowboy’ economy because the 
idea of an endless frontier was embodied by the 
American cowboy. 
What was now happening was  that human 
activity was growing to a size where there was no 
‘out there’ left. In this situation it was no longer 
possible to try to put problems somewhere else. 
They would always return to you. He wrote that 
it would require a ‘spaceman’ economy because 
frontiers had shrunk to zero, there was nowhere 
to expand to, nothing could be simply thrown 
away and all waste would have to be recycled. 
Boulding’s essay was influential, but the meta-
phor did not catch on immediately.
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THE 1970s ENERGY CRISES 

Despite environmental concerns which started 
to grow during these years, the social and eco-
nomic welfare of Western industrialized coun-
tries kept growing, mostly due to an economy 
heavily dependent on oil, which had long be-
come the most important source of energy for 
both industrial and agricultural production and 
for the transport system as well. 
The basic problem was that Industrialized coun-
tries considered oil as an inexhaustible resource, 
until the energy crisis which came in the 70s, 
when they were forced to confront with the real-
ity of the shortage of resources.
The energy crisis of 1973 was mainly due to the 
sudden and unexpected interruption of the sup-
ply of oil coming from the member nations of 
OPEC (the Organization of Petroleum Exporting 
Countries) to oil importing nations.
In the early October 1973, Egypt and Syria 
launched coordinated attacks on Israel on Yom 
Kippur, the holiest day of the Jewish year. In 
mid-October, in response to aid provided Israel 
by the United States and Western Europe, the 
OPEC voted to cut production, triggering oil 
and gas shortage in many countries. 
That measure, in turn, gave rise to a number of 
World conferences and programs to cut energy 
consumption.
Moreover, in 1979 another important energy 
crisis struck the industrialized countries and 
particularly the United States, caused by inter-

cal that in high concentrations would shorten 
human life and interfere with food production.
Even though they ran different versions of the 
model which assumed various changes, expo-
nential growth still caused an overshoot of what 
could be sustainably supported by the planet. 
However, when they modelled a future with 
zero population growth and zero capital growth, 
and they assumed an increase in the technologi-
cal efficiency of production and investments in 
agriculture to end malnutrition, the model gave 
an ultimately stable state at a European average 
standard of living. 
From the foreword of the report written by Poto-
mac Associates, who participated at the research, 
it is already possible to read words of hope to-
wards a future generation which would concern 
more deeply on the safety of the environment 
and not just on the profits of the technologic 
growth: 
“We hope that The Limits to Growth will com-
mand critical attention and spark debate in all 
societies. We hope that it will encourage each 
reader to think through the consequences of 
continuing to equate growth with progress. And 
we hope that it will lead thoughtful men and 
women in all fields of endeavor to consider the 
need for concerted action now if we are to pre-
serve the habitability of this planet for ourselves 
and our children.” (William Watts President)
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the North Sea new oil fields, Denmark embarked 
on a program of incentives and support to the 
growing energy industry of wind power. 
Moreover, there was a strong interest in new 
sources of energy in replacing oil, such as natural 
gas and nuclear energy, and in seeking new strat-
egies to limit the use of crude oil and the energy 
dependence on countries holder of it. 
Such a difficult situation pointed out to Western 
countries the fragility and precariousness of their 
production systems, which were mainly based 
on energy supplies from one of the most unsta-
ble areas of the planet. 
The energy crisis certainly changed the mentality 
of the population on some important issues. 
However, the awareness of the instability in the 
production system brought to a revaluation on 
the importance of oil, which was no longer seen 
as the only possible source of energy. 
Thanks to the energy crisis of 1973 and 1979 
new words such as 'ecology' and 'energy saving', 
took part in a global vocabulary as symbols of a 
change in the attitude of European society.

ruptions in exports from the Middle East due to 
the Iranian Revolution. 
Exports from Iran were inconsistent as the new 
regime took over.
The 1970s energy crisis was a period in which 
the economies of the major industrial countries 
of the world, particularly the United States, Can-
ada, Western Europe, Japan, Australia, and New 
Zealand were heavily affected and faced substan-
tial petroleum shortage, real and perceived, as 
well as elevated prices.
The crisis led to stagnant economic growth in 
many countries as oil prices climbed. 
Many were the decisions to take to face this 
more and more dramatic situation.
The governments of Western European coun-
tries, the most struck by rising oil prices, 
launched measures to reduce oil consumption 
and to prevent waste. 
 In Italy, the government, headed by Mariano 
Rumor, launched a national plan for "economic 
austerity" for energy savings, which provided im-
mediate changes: a ban on driving on Sundays, 
the early termination of television programs and 
the reduction of street lighting and commercial. 
 Along with these measures with immediate ef-
fect, the government also imposed a comprehen-
sive energy reform with the installation, by Enel, 
of nuclear power plants to limit the use of crude 
oil. 
In Western Europe, the energy crisis also led to 
look for new sources of supply, which also gave 
positive results: Norway found on the seabed of 
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changed, since architects started altering forms 
of their buildings to orient them better to sun 
conditions.
Modernist architects, whose style gained popu-
larity through the 1950s and 1960s, sought to 
engage the public by exposing the internal steel 
structure of buildings. 
To accomplish this, architects called for non-
structural walls of glass, often glazed with a 
bronze or dark tint, to hang from the steel 
framework. The modernist style was born.
Walls of windows allowed excessive heat loss in 
colder months and excessive heat gain in warmer 
months, and the glaze on the windows reduced 
the amount of natural light able to penetrate into 
the building. These hermetically sealed build-
ings required a massive amount of energy to 
constantly run the ventilation systems necessary 
to regulate temperature and to artificially illumi-
nate inner workspaces.
 Compounding the problem, architects influ-
enced by the “International Style” claded their 
buildings in black or other dark colors that 
absorbed the sun's energy.
In 1971, 17 black skyscrapers were completed 
in the U.S. By 1976 only 3 were completed, and 
none were completed in 1977. Furthermore, 
architects moved away from dark tinted glass in 
order to increase natural light levels within the 
building. These changes have resulted in decid-
edly lighter skylines.
A clear change due to the energy crisis was the 
greater care in the relation between technologi-

THE ARCHITECTURE’S 
RESPONSE TO THE CRISIS

The energy crises of the 1970s changed societies 
under many different points of view.
In Italy the austerity plan focused scrupulously 
its attention on the building sector, which was 
responsible for a large consumption of non-
renewable resources. 
Effectively, the law of 30th April 1976, n.373 « 
Norme per il contenimento del consumo ener-
getico per usi termici negli edifici » introduced 
for the first time principles to limit consumption 
and energy conservation in buildings, defining 
modern concepts about the design of thermal 
insulation systems.
The energy used to make a building is about 16 
times more than the energy that would be con-
sumed to operate it for a year, for this reason it 
was really important to start focusing the atten-
tion on these matters.
An article on the American newspaper Eugene-
register Guard  of 1977 entitled “Energy crisis 
beginning to affect architecture” argued how 
much the crisis had begun to make its mark on 
architecture and design. 
According to the article, most architects active in 
energy conservation  expected important chang-
es from the crisis mostly since energy-saving 
features more and more have started determin-
ing physical form.
In fact, through this period, especially among 
the United States the look of many cities' skylines 
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order to justify it, enhance its appeal, or market 
it in a world where political correctness increas-
ingly demands that all and everything is seen to 
be environmentally friendly – or, using today’s 
catchword, sustainable.

cal and typological characteristics of a building 
with the climatic characteristics of the site and 
the use of renewable energy resources. 
Times called thus for a new austerity, for a more 
sensible and sometimes DIY (Do It Yourself) 
aesthetics.
The Dover Sun House was for example the first 
solar home that was actually inhabited. 
Entirely heated by solar energy, it had been 
deliberately designed without back-up heating 
system, since the heating storage device was 
Glaubert salts (sodium sulfate decahydrate).
John Barnard's Ecology House was the outcome 
of the architect asking himself the question 
"How to make a house that resembles a park?". 
The answer came into the form of a construction 
sunk underground, with 25 to 40 cm of soil on 
the roof. Rooms receive natural light through the 
central open-air atrium.
In conclusion, the 1970s saw an increasing level 
of awareness of global environmental issues and 
concerns about energy supplies, which radi-
cally transformed the face of the society in both 
behavior and lifestyle.
Furthermore, these transformations gave birth 
to a period of wide survey across Europe on the 
use of sustainable criteria, in view of a methodo-
logical approach based on the reuse of ancient 
rules related to the local micro-climate and other 
available resources, putting finally an end on a 
culture just based on a design of waste.
Since this period the word Sustainable started to 
be applied freely to any idea, policy or product in 

Notes

1. The phrase “Atomic Age” was coined by William L. 

Laurence, a New York Times journalist who became 

the official journalist for the Manhattan Project 

which developed the first nuclear weapons.

2. Translation by the author.
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THE SUSTAINABLE 
DEVELOPMENT AND THE 
BRUNDTLAND REPORT

Sustainability means different things to different 
people. Some see it as a back-to-the-earth move-
ment with cottage factories replacing multina-
tional corporations. Others see it as an effort 
to produce green buildings and cities, cutting 
energy consumption to achieve the holy grail of 
a zero carbon footprint.
Still others see sustainability as preserving the 
rapid vanishing cultural diversity of the world, 
stemming the tide of globalization on societies. 
1972 was the year which witnessed the first of 
the major series of international conferences, 
protocols and other initiatives emanating from 
the United Nations and carried out in Stock-
holm, initiatives that have triggered parallel 
waves of regulation and governmental policy 
instruments across Europe and placed sustain-
ability as a core agenda of our times.
The first introduction of the term sustainability 
was in 1987 during the United Nations Report 
of the World Commission on Environment and 
Development: Our Common Future, generally 
referred to as the Bruntland Report after its chair 
Gro Harlem Brundtland.
To date, many authorities determine sustainabil-
ity using the definition stated during the Report, 
which settle the sustainable development as ‘ the 
development that meets the need of the present 
without compromising the ability of future gen-

CHAPTER 2

Sustainability 
Emerging
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Meeting essential needs requires not only a new 
era of economic growth for nations in which the 
majority are poor, but guarantees that those who 
are poor get their fair share of the resources re-
quired to sustain that growth. Such equity would 
be aided by political systems that secure effec-
tive citizen participation in decision making and 
by greater democracy in international decision 
making.
Sustainable global development requires that 
those who are more affluent adopt life-styles 
within the planet's ecological means - in their 
use of energy, for example. Further, rapidly 
growing populations can increase the pressure 
on resources and decrease any rise in living 
standards; thus sustainable development can 
only be pursued if population size and growth 
are in harmony with the changing productive 
potential of the ecosystem.
Yet in the end, sustainable development is not 
a fixed state of harmony, but rather a process of 
change in which the exploitation of resources, 
the direction of investments, the orientation of 
technological development, and institutional 
change are made consistent with future as well as 
present needs.
We do not pretend that the process is easy or 
straightforward.
Painful choices have to be made. Thus, in the 
final analysis, sustainable development must 
rest on political will (World Commission on 
Environment and Development: Our Common 
Future, 1987:8-9)”.

erations to meet their own needs’.
This phrase has been repeated, misquoted and 
rewritten countless times since then. Its strength 
is that it is both simple and vague. However, ac-
cording to Dresner (2002), the Brundtland Com-
mission’s own conception of what sustainable 
development would be was more complicated 
than simply that one-sentence definition.
Indeed, the passage immediately following the 
single sentence so often quoted, summarizes 
well much of what the Brundtland Commission 
meant by ‘sustainable development’:

“Humanity has the ability to make development 
sustainable to ensure that it meets the needs of 
the present without compromising the ability of 
future generations to meet their own needs.
The concept of sustainable development does 
imply limits - not absolute limits but limitations 
imposed by the present state of technology and 
social organizations on environmental resources 
and by the ability of the biosphere to absorb the 
effects of human activities.
But technology and social organizations can be 
both managed and improved to make way for a 
new era of economic growth. The Commission 
believes that widespread poverty is no longer in-
evitable. Poverty is not only an evil in itself, but 
sustainable development requires meeting the 
basic needs of all and extending to all the oppor-
tunity to fulfil their aspirations for a better life. A 
world in which poverty is endemic will always be 
prone to ecological and other catastrophes.
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industry ministries would be responsible for 
promoting production targets, while the result-
ing pollution would be the responsibility of the 
environment ministry. The consequence was 
that environmental costs were often ignored in 
economic planning. These costs were later paid 
by society.
The Commission also argued that a healthy 
environment was not possible in a world marked 
by the existence of extreme poverty, where envi-
ronmental degradation often affected the poor-
est groups of society, because of their inability 
to protect themselves from the environmentally 
destructive activities of richer and more power-
ful people: 

Environmental stress has often been seen as the 
result of the growing demand on scarce re-
sources and the pollution generated by the rising 
living standards of the relatively affluent.
But poverty itself pollutes the environment, cre-
ating environmental stress in a different way.
Those who are poor and hungry will often de-
stroy their immediate environment in order to 
survive: They will cut down forests; their live-
stock will overgraze grasslands; they will overuse 
marginal land; and in growing numbers they 
will crowd into congested cities. The cumulative 
effect of these changes is so far-reaching as to 
make poverty itself a major global scourge.
On the other hand, where economic growth has 
led to improvements in living standards, it has 
sometimes been achieved in ways that are glob-

The Brundtland report sets much of the subse-
quent agenda for both academic debate about 
sustainability and international political debate 
about environment and development. Therefore, 
it has been often claimed that what it had said 
was not very intellectually innovative, since it 
was after all the unanimous report of a group of 
establishment politicians and diplomats from all 
over the world (Dresner 2002).
On the square, the Brundtland report was both 
remarkably and politically innovative in its at-
tempt to reconcile concern for environmental 
protection with the desire for economic develop-
ment in the South and economic growth in the 
North. 
Environmental protection had been seen as a 
threat to development and growth.
Already in 1972, at the UN Conference on the 
Human Environment in Stockholm, many devel-
oping countries had argued that environmental 
protection was a luxury for the rich.
Thus the Brundtland report drew on thinking in 
environmental economics and argued that there 
was a mutual interlinkage between the economy 
and the environment. A healthy economy in fact 
required a healthy environment.
Furthermore in the report was also argued as 
environmental resources were often undervalued 
and overexploited, by stressing the importance  
of the integration of environmental decisions 
into central economic decision making. At this 
regard they gave the example of the way that 
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in places where such needs are not being met.
Elsewhere, it can be consistent with economic 
growth, provided the content of growth reflects 
the broad principles of sustainability and non-
exploitation of others. But growth by itself is not 
enough. High levels of productive activity and 
widespread poverty can coexist, and can endan-
ger the environment. 
Hence sustainable development requires that 
societies meet human needs both by increasing 
productive potential and by ensuring equitable 
opportunities for all (World Commission on 
Environment and Development: Our Common 
Future, 1987:44).

The Commission discussed that to give a little 
possibility for increasing equity between North 
and South, the economy of the North had to 
grow at a minimum of 3-4 per cent a year. With 
such an economic growth rate in the North, it 
would take very much higher rates of per capita 
growth in the South to catch up in any reason-
able time. Even if there was no growth in the in-
dustrialized North, the income gap the Commis-
sion reported between the industrialized market 
economies and the low-income economies is so 
great that at 3 per cent a year it would take about 
150 years to bridge the gap.
Thus, bringing the South to living standard up to 
current levels in the North would involve ex-
panding the world economy by a factor of 5-10 
per cent. The report points that an expansion of 
energy consumption at that scale with current 

ally damaging in the longer term. Much of the 
improvement in the past has been based on the 
use of increasing amounts of raw materials, ener-
gy, chemicals, and synthetics and on the creation 
of pollution that is not adequately accounted for 
in figuring the costs of production processes. 
These trends have had unforeseen effects on the 
environment. Thus today's environmental chal-
lenges arise both from the lack of development 
and from the unintended consequences of some 
forms of economic growth (World Commission 
on Environment and Development: Our Com-
mon Future, 1987:28-29).

The Brundtland Commission also recognized 
that concerns about sustainability should be 
based on moral obligations towards future 
generations – not just personal self-interest – in 
order to achieve both equity and sustainable 
growth, which are two fundamental components 
to require technological and social change:
Even the narrow notion of physical sustainability 
implies a concern that must be logically extend-
ed to equity between generations, and certainly 
within generations (World Commission on 
Environment and Development: Our Common 
Future, 1987:43).

Further on, the report says:

Meeting essential needs depends in part on 
achieving full growth potential, and sustainable 
development clearly requires economic growth 
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environmental, social and economic issues, of 
which environmental protection must hold pri-
macy as it underpins existence, or, more plainly, 
survival. 
However, as argued by Simon Dresner in “The 
Principles of Sustainability” (2002), it is often 
politically important for many people to avoid 
making a distinction between sustainability and 
sustainable development. Making a distinction 
in fact would drive a wedge into the consensus 
that formed the basis of the Brundtland report 
and the later Agenda 21 around the mutual need 
for environmental protection and development. 
‘Sustainable development’ was the cornerstone 
of that consensus. According to Dresner the two 
words were often used interchangeably. 
The definition of sustainable development given 
by the Brundtland Commission in its well-
known quote, is often criticized as hopelessly 
vague or, in the language of experts, non-opera-
tionalizable. 
In his 1988 essay “The Politics of Sustainability” 
argued that the popularity of the term sustain-
able development lays in the way that it could be 
used both by environmentalists, emphasizing the 
sustainable part, and by developers, emphasizing 
the development part. (O’Riordan,1988)
He also expressed the concern that the vagueness 
of the definition would allow people to claim 
almost anything as part of ‘sustainable develop-
ment’, reducing the term to meaninglessness.
Criticism on the vagueness of Brundtland’s defi-
nition is further argued by Nitin Desai, a senior 

technologies would be an ecological impossibil-
ity. With current energy mixes, even a doubling 
would probably be impossible. Moreover the 
Commission points out that the earlier stages of 
industrialization that many Southern countries 
are going through tend to involve the develop-
ment of industries that are particularly energy 
intensive. The main solution seemed, hence, to 
be that of increasing efficiency. However, this is 
a problem that they mention in passing, but do 
not go on to address.
Nonetheless, the Brundtland Commission’s 
chapter on sustainability broadly discussed the 
need to balance population growth with techno-
logical innovation, reorienting technology to be 
more efficient, as well as not produce negative 
outcomes. It called for the development of envi-
ronment risk analysis for all present and future 
technologies to determine their effect on natural 
resources and human activity, as well as merg-
ing of environmental and economic concerns in 
public and private decision-making.
When talking about the Brundtland report it is 
also necessary to make a distinction between 
sustainability and sustainable development by 
considering the first as a positive and continu-
ous over-arching process for all human activity, 
one that binds the well-being of people and the 
ecosystem into a mutually supportive whole, and 
the second as a goal for specific situations. Thus, 
sustainable development is a potential compo-
nent of sustainability.
The commonality is that both concepts embrace 
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lie.
It could be useful then to define the different 
degree of values even between sustainability 
and sustainable development: Do they mean the 
same thing? or Are they different? These sound 
strange questions to ask and it seems that still 
nowadays many debates are argued about it.
Tim O’Riordan from his hand, by drawing a 
distinction between sustainability and sustain-
able development, saw sustainable development 
as a term that ultimately gave priority to growth, 
while the idea of sustainability was primarily 
about the environment.
To sum up, the response of the Brundtland 
report should be considered against the back-
ground of increasing concern about environ-
mental issues in the late 1980s as the Cold War 
drew to an end and environmental problems 
became seen as a new global threat to survival. 
Indeed, in 1985 it was discovered, as a complete 
surprise, the existence of a large hole in the 
ozone layer over Antartica (Dresner, 2002:70).
Evidence was rapidly found supporting the 
theory that chlorofluorocarbons, chemical used 
in refrigeration and aerosols, were responsible.
In 1986 the drama of the Chernobyl nuclear ac-
cident spread radioactive fallout across Europe, 
drawing the attention of the world.
Over the next few years, the environment moves 
to near the top of the agenda of journalist and 
politicians. Despite the first wave of environmen-
tal concern in the late 1960s, which was confined 
to Western countries, the environmental wave 

adviser to the Brundtland Commission and a key 
draftsman of the report. 
In Simon Desner’s interview to him, when he 
asked for a personal definition of sustainable 
development Desai said:

Having been guilty of many, including the ones 
you see in the Brundtland Report, I hesitate to 
add yet another. And I would urge at this point, 
the issue is not defining sustainable develop-
ment, but understanding it. Take the world 
‘development’ itself. The value of any definition 
of development is simply the clue that it gives 
to the moral premises of the person who’s giv-
ing the definition. So one person who’s describe 
developments in terms of improving preospects 
for human beings, human resource development. 
Someone else will describe it in terms of growth. 
They are not really very valuable as operational 
definitions. It’s not as if someone decides ‘ I want 
development. Now let me find out what it is’. 
That’s never the way things work…definitions 
are useful only for the clue that they give you for 
the premises on which somebody works. If you 
can’t define development adequately, how can 
you define sustainable development in a simple 
formulation? (Dresner, 2002:70).

Thus, through his words Desai pointed out how 
the problem in coming to terms about the mean-
ing of sustainable development is not just about 
conceding upon a precise definition, but about 
the values that any such definition would under-
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the last Ice Age. According to the IPPC, a 60 per 
cent reduction in carbon dioxide emissions from 
present levels would be needed to stabilize the 
climate and prevent levels building up in the at-
mosphere indefinitely. The Climate Convention 
aimed instead to deal with limits on the use of 
fossil fuels, the economic lifeblood of industrial-
ized societies. 
It became clear, hence, that the best choice would 
have been that to set to the governments of 
industrialized countries a target to return carbon 
dioxide emissions to 1990 levels by 2000, while 
there would be no target for Southern countries.
During the Earth Summit of 1992 the conven-
tion accepted that climate change was a serious 
problem and that action could not wait. It also 
accepted that industrialized countries should 
take the lead. The framework convention also 
included arrangements for the future negotiation 
of a binding convention – a process that led to 
the Kyoto Protocol five years later.
Scholars and diplomats often trace the current 
interest in sustainability to the Kyoto Protocols. 
Named after the 1997 host city of the United 
Nations Framework Convention on Climate 
Change, the objectives was to develop binding 
agreements to reduce greenhouse gases by indus-
trialized countries, while allowing non-industrial 
countries to increase emissions, and thus being 
able to grow economically. 
The Protocol committed the industrialized 
countries to an overall reduction of 5.2 per cent 
in their collective annual emissions of the main 

of the late 1980s and the early 1990s, was felt 
almost everywhere in the world.

CLIMATE CHANGE AND 
THE KYOTO PROTOCOL 

The Brundtland Commission’s work predictably 
brought to the United Nations Conference on 
Environment and Development (UNCED) in 
1992, often called the Earth Summit, which took 
place in Rio de Janeiro.
That was the largest international conference 
held up to that time, including over a hundred 
heads of government. The intention of the 
conference was primarily that to provide a focus 
for global concern about the environmental and 
development crises, by hoping that the end of 
the ideological divisions of the Cold War and the 
demands that it had made upon Western budgets 
would bring a large ‘peace dividend’ (Dresner, 
2002). The main topics argued during the Earth 
Summit were above all Agenda 21, a global 
action plan outlining the sustainable develop-
ment priorities for the 21st century and issues 
concerned the Earth Charter and conventions on 
climate change, biodiversity and forests. 
Matters about climate changes argued during the 
Earth Summit came from the Climate Conven-
tion of 1990 report of the Intergovernmental 
Panel on Climate Change (IPCC), in which 
was predicted that, if carbon dioxide emissions 
continued to rise, a global average temperature 
rise of 1.5-4.5°C higher than in the depths of 
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All these ideas were included in the Protocol 
(Dresner, 2002). 
The European Union, on its hand, wanted some 
flexibility in meeting targets, but opposed the 
Americans in their continual search in creat-
ing loopholes. Thus, they established in advance 
that there would be a ‘burden sharing’ in the 
European Union’s emissions target. In this way, it 
could allow Spain, Portugal, Greece and Ireland 
to increase their emissions by up to 40 per cent, 
while other member states would make bigger 
cuts to compensate within the European Union’s 
‘bubble’. On the square, according to Dresner 
(2002), the choice to allow increases in emissions 
by relative rich countries when the global climate 
need was to drastically reduce emissions per 
capita was hardly far-sighted, but it was the price 
that had to be paid in order to achieve internal 
agreement.
The Kyoto Protocol  established three other 
mechanisms to allow countries to meet their 
obligations through actions taken outside their 
territory: the joint implementation, the Clean 
Development Mechanism (CDM) and emissions 
trading.
Joint implementation permitted countries to pay 
for measures to reduce emissions in other 
Annex 11  countries and count it towards meet-
ing their own emissions target.
 The European Union, anxious to prevent the 
Americans who simply paid other countries to 
obtain their emissions target for them, insisted 
that joint implementation should be ‘supplemen-

greenhouse gases during the period 2008-12 
compared to 1990 levels. Different industrialized 
countries had different targets, though. 
The United States was to reduce its emissions by 
7 per cent from 1990 levels. Japan by 6 per cent, 
The European Union collectively by 8 per cent.  
Russia, Ukraine and New Zealand did not need 
to make any emissions cuts from 1990 levels. 
Norway and Iceland were allowed to increase 
their emissions, respectively by 1 per cent, 10 per 
cent, because they already get a large proportion 
of their energy from hydroelectric and geother-
mal energy respectively. Therefore, compared to 
the ultimate need recognized by scientists at the 
time to reduce by 60-80 per cent in order to limit 
global warming, the targets that were agreed in 
the protocol were extremely modest.
The targets agreed for 2008-12 were largely 
a compromise between the European Union 
proposing a 15 per cent reduction for industrial-
ized countries, and the United States’s desire to 
keep any emission reductions as small as possi-
ble. However, the US delegation to Kyoto argued 
most strongly for maximum flexibility in achiev-
ing any reduction targets. Indeed, the Americans 
wanted emissions trading to enable themselves 
to buy up unused portions of other industrial-
ized countries’ quotas and arrangements when 
they would pay for emissions reductions in 
Southern countries that could count towards 
reduction in their emissions. They also wanted 
to be able to count  increase in ‘carbon sinks’, in 
terms of forests, toward emissions reductions. 
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Indeed, according to Nordhaus, more efficient 
use of energy could not be cost-effective at 
present prices, because if it were, it would al-
ready been in use. A satirizing joke about this 
economic belief says: An economist is walking 
down the street with his daughter when she sees 
a $20 bill lying in the gutter. When she reaches to 
pick it up, he tells her, ‘Don’t bother, if a $20 bill 
really was there someone would have picked it 
up already’. What Nordhaus was going to assume 
was that in order to reduce energy demand, it 
would be necessary to increase taxes to discour-
age energy consumption.
For this reason the Kyoto Protocols favored also 
an alternative to trade in carbon credits, through 
a tax on the consumption of carbon.
 A carbon tax is one on a transaction that is  con-
sidered by society to have a negative outcome; 
that is, a transaction that produces a negative 
indirect effect.
Another important concern argued in the 
Protocol, but left for later discussion, was the 
rules about carbon sinks. There were indeed two 
problems underlying the debate about carbon 
sinks: the first was about the very high levels of 
uncertainty and measurements on the seques-
tration of carbon and about the permanence of 
such sinks, the second problem instead was that 
countries with growing forests might take credit 
for absorption of carbon that would have hap-
pened anyway and not do anything about their 
emissions.
According to Dresner (2002), what made matters 

tal’ to domestic action.
Similarly, the CDM allows Annex 1 countries to 
meet part of their targets by funding emissions 
reductions in Southern countries. 
Emissions trading was the most controversial 
issue (Dresner, 2002). Despite Americans wanted 
it to start immediately, European Union and In-
dia wanted to have rules laid out first, since there 
were important equity issues concerning the 
ownership of emissions rights to be considered. 
Even in this case there was the proposal to make 
emissions trading ‘supplemental’ to domestic 
action.
This was mostly due to the fact that Russia and 
Ukraine had targets far above their likely emis-
sions, so that there was a substantial potential for 
them to sell their ‘hot air’, which represented the 
unused part of their targets, to the Americans or 
other JUSSCANNZ 2  countries.
To balance global growth between the indus-
trialized and emerging countries, the Protocols 
popularized the concept of carbon cap-and-
trade, which attempts to establish an economic 
value for a “carbon credit” 3.
During the conference William Nordhaus, a 
free-market economist, suggested in fact that 
if the price of carbon credits was high enough 
to attract significant trading, it would achieve 
a number of goals by encouraging industries 
to create lower carbon products and processes. 
Actually, producers would move from sources of 
energy high in carbon, such as coal or oil, to less 
expensive ones, such as wind or nuclear power.
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and nuclear power, so they had little scope for 
easy carbon reductions in their electricity sectors 
(Dresner, 2002). 
The Kyoto protocol did not end in 2012. Nego-
tiations for the next commitment period after 
2012 began at the first Meeting of the Parties 
to the Kyoto Protocol in Montreal 2005, where 
however  the failures of strategies to respond to 
the climate change led to the extension of the 
Protocol in 2020.

THERE’S NO SUCH THING 
AS A FREE LUNCH

From the oil shocks of the 1970s until the 1990s, 
Western economies gradually became more 
energy efficient. However, the increasing eco-
nomic growth of that period swallows up all the 
efficiency gains made, so that energy use and 
carbon dioxide emissions ended up significantly 
higher than in 1973. 
Furthermore, more recent efforts to reduce emis-
sions under the Kyoto Protocol have only been 
successful in some countries. Yet it is well known 
that there is still an enormous potential to make 
energy and resource use much more efficient 
even with existing technologies and at no cost or 
even negative cost.
In the 1970s, Amory Lovins first drew attention 
to the enormous potential for energy efficiency 
at negative or zero cost to solve the ‘energy crisis’, 
rather than the nuclear option that was then 
favoured by policy makers (Lovins, 1977).

worse was that these highly technical matters 
were being negotiated by diplomats who lacked 
the scientific background to understand the issue 
fully.
At the end it was agreed that net effects due to 
afforestation, reforestation and deforestation 
since 1990 would count towards the emissions 
targets, as ‘additional activities’ against increases 
in emissions.
By the time, the failure of such strategies to re-
spond to the climate change led to the extension 
of the Kyoto Protocol in 2020. Indeed, there was 
a large variation in how much action different 
countries had already taken to meet their objec-
tives.
The worst case was Canada, which had allowed 
its emissions to grow 26 per cent above 1990 lev-
els by 2004. Even though in 2005 the then liberal 
government announced a very ambitious plan to 
reduce Canada’s emissions by purchasing credits 
through the CDM, but in 2006 the new Con-
servative government decided to abandon the 
plan and ignored Canada’s commitment under 
the Protocol.
However, most countries have done much better 
than that, but in 2008 they were still not on track 
to meet their obligations under the Protocol.
The only members of the EU-15 that are expect-
ed to meet their targets domestically are Germa-
ny, the UK, France and Sweden. The latter two 
had both relatively difficult targets, since France 
gets most of its electricity from nuclear power 
and Sweden relies mostly on hydroelectricity 
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implementation of energy and materials ef-
ficiency. There is an enormous number of hid-
den supports, information deficits and preserve 
incentives that counter environmental efficiency.
This is due to the fact that people don’t realize 
how much energy they are wasting with things 
like inefficient light bulbs, poorly insulated 
homes and badly designed cars (Dresner, 2002). 
Technological innovations that save energy go 
thus unexploited because manufacturers often 
have no incentive to make changes to increase 
the energy efficiency  of their products.
Besides, one of Amory Lovins’s favourite say-
ings is that not only is there such a thing as a free 
lunch, as Milton Friedman denied, but that en-
ergy conservation is a lunch that you get paid for 
eating. That is because the cost of many energy 
savings is much less than the cost of the energy 
saved (Dresner, 2002). 
However, such an assumption implies a problem. 
Indeed, since too many energy savings do more 
than pay for themselves, people who save energy 
end up with more money left to spend on other 
things which use energy: 
“the trouble with a lunch you’re paid to eat is 
that you can end up spending the money on a 
second lunch and make yourself excessively fat” 
(Dresner, 2002:97). 
As Simon Dresner argues, this ironic example 
could be concretely related to the British case, 
where the government’s programme, in order 
to reduce national carbon dioxide emissions, is 
based heavily on negative-cost energy efficiency 

In 1996, together with Ernst-Ulrich von 
Weizsäcker and Hunter Lovins, he published 
“Factor Four”, arguing that energy and resources 
efficiency could be quadrupled with the wide-
spread adoption of existing efficient technologies 
that would have already been paid for themselves 
through lower consumption of energy. 
During that period many Green literatures called 
for the abandonment of high technology and 
the adoption of a Utopian programme of vil-
lage socialism. According to Dresner (2002), the 
authors of Factor Four comment on the irony 
that in the 1970s, early Greens were pessimistic 
about the capacity of new technologies to solve 
the problems of population, development and 
the environment. On the other hand, the anti-
environmentalists argued that expansive tech-
nologies like nuclear power and giant irrigation 
projects were the way forward. What actually 
happened was that new resource-efficient tech-
nologies emerged over the next 20 years. Now 
the environmentalists call for the adoption of 
new technologies while the anti-environmen-
talists argued that they would be too difficult or 
costly to introduce.
The roles were thus reversed.
In the 1990s, ideas about environmental space 
and Factor Four marked a new direction of the 
Green thinking.
Factor Four starts off with 50 examples from 
around the world of such techniques for reduc-
ing energy and materials intensity. It then aims 
to discuss the market failures that preclude the 
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In 1991 modest carbon taxes started to be intro-
duced in Sweden and Norway, but then reduced 
because of oppositions from business. The Neth-
erlands introduced a carbon tax on households 
and small businesses in 1996, dealing with con-
cerns about the effects on the heating bills of the 
poor by offering a tax-free allowance for modest 
consumption (Holtham & Tindale,1996). 
The ambitious ‘green goal’ arrived with the ‘eco-
logical tax reform’ or ETR. 
The ETR’s foremost proponent Ernst-Ulrich von 
Weizsäcker argued that the lack of success of 
early schemes for carbon taxes was because they 
were misconceived (Weizsäcker,1994).
In his opinion in fact, taxes were formulated as a 
means of raising revenue with a green gloss, not 
truly as part of a reform programme. People and 
buisnesses will always resist extra taxes. 
Von Weizsäcker’s theory instead reduced labour 
taxes to compensate for the new energy taxes. 
Besides, he was mostly interested in transform-
ing society, through proposing to introduce the 
taxes at very low levels and ratcheting them up 
at 5 per cent a year. This avoided the economic 
shock of sudden prices increases. Because of the 
power of exponential growth, an increase in real 
terms of 5 per cent a year would, over 40 years, 
make energy prices rise nearly eight-fold. By that 
point, renewable energy sources, which would be 
exempt from the tax, would easily be cheaper for 
most uses. 
The appeal of ETR is only partly in terms of 
green credibility. Its major appeal is that it 

measures, and takes no account of  the tendency 
for the savings to be spent on extra energy con-
sumption in other ways. 
To avoid such a risk Lovins in his book supports 
ecological tax reform to counter the tendency.

ECOTAXATION AND 
EMISSIONS TRADING

According to many environmental economists, 
in order to encourage environmental efficiency, 
they supported the introduction of economic 
instruments such as taxes and tradable permits. 
They recognize that energy prices often do not 
incorporate the ‘external costs’ due to the soci-
ety’s pollution caused by energy use. However, 
during the 1970s and for much of the 1980s 
many other environmentalists were ideologically 
opposed to the use of economic instruments 
and favoured regulations, arguing that economic 
instruments allowed the rich to pay to pollute. 
Over time, however, the environmental move-
ment became more pragmatic and nowadays 
only a few ultra-leftist still oppose economic 
instruments (Dresner, 2002). 
Though, the main opposition comes from sec-
tors of industry which see ecotaxes as a threat to 
their future, and in particular the oil, chemicals 
and car industries. 
The first efforts to introduce carbon taxes were 
by the European Commission and the Clinton 
Administration in the early 1990s, but they 
didn’t reach the goal.



What Is Sustainability?

35

ETR in Germany and Denmark did not know 
that the higher energy taxes they were aware 
of, had been compensated by lower taxes on 
employment. Some did not believe that it was 
true even when they were told about it. People 
in all the countries also did not understand the 
rationale for such a tax shift and were skeptical 
even when it was explained to them. However, 
if the funds from the taxes were instead put into 
promoting energy efficiency and other environ-
mental measures then there would apparently 
be more understanding and support (Dresner, 
Dunne & Jackson,2006). 
A third difficult, for ETR is concerns about inter-
national competitiveness. If a country raises its 
energy prices, then its manufactured goods and 
some of its services will become more expensive 
on the international market than those of its 
competitors. Meanwhile, foreign firms will be 
able to undercut domestic companies in their 
home market. The solution would be to increase 
tariffs on such foreign goods enough to compen-
sate – but you can’t do that if you are in a free 
trade area (Dresner,2002). 
That is why European counties, which have 
introduced energy taxes have been so wary. The 
savings from energy efficiency measures and 
lower taxes in other parts of the economy would 
compensate for some of this effect, but high 
energy taxes could lead to loss of jobs in energy 
intensive sectors and a corresponding transfer of 
production to untaxed industries abroad. Finally, 
the long-term effect of ETR would be to restruc-

should help to reduce unemployment and make 
industry more internationally competitive. 
That is because it stops taxing labour out of the 
market, by affording energy and raw materials 
inputs, which play to the strength of Western 
economies  technological innovation, rather than 
their weakness – high labour costs.
However, a particular difficulty with ETR is that 
in industrialized societies energy taxes propor-
tionately fall most heavily on the poorest in so-
ciety and least on the richest. When the former 
Conservative government in Britain put value 
added tax (VAT) on domestic fuel, the Labour 
Party and the Liberal Democrats had opposed 
it on the grounds that it would make it harder 
for poor and elderly people to heat their homes 
adequately. 
Despite the attractiveness of ETR, it has not been 
fully taken up anywhere for many different rea-
sons. One is that industry has been overwhelm-
ingly opposed. According to Dresner indeed, 
even though ETR played always a neutral role, it 
involves winners and losers. The overall-winners 
are the less energy-intensive parts of the econ-
omy and the overall losers are the most energy 
intensive. 
A second problem is that public opinion is sensi-
tive about large increases in the price of domestic 
fuel or petrol, and most of times people are not 
aware of the reasons why taxes have to be paid. 
During a research conducted by Dresner in five 
European countries, he found that most mem-
bers of the public who had actually experienced 
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emissions and sell some of its permits to others. 
On the other hand, if a company can only make 
emission reductions itself more expensively than 
the going rate, it can buy extra permits from 
other companies with ones to sell. The advantage 
over regulation is that rather than each company 
having to meet a certain level of emissions, the 
same total level of emissions can be achieved 
more cheaply by trading permits (Dresner,2002). 
The first emissions trading markets in the world 
were in the US during the 1990s in order to trade 
sulphur dioxide and nitrogen dioxide emissions. 
On their hand the United States insisted on 
the inclusion of emissions trading in the Kyoto 
Protocol because trading carbon dioxide emis-
sions is actually easier than trading sulphur or 
nitrogen dioxide emissions, since in the absence 
of carbon capture and storage technology you do 
not need to measure carbon dioxide emissions: 
you can easily calculate them if you know the 
fuel used to generate the energy and how much 
of it was used. Emissions trading for carbon 
dioxide was subsequently pioneered in national 
schemes in a number of European countries, 
leading to the establishment of the European 
Union’s Emissions Trading Scheme (ETS) in 
2005, covering energy-intensive industries.
One reason for the preference of emissions trad-
ing rather of ETR is mostly due to the word ‘tax’, 
considered as politically toxic. A second reason 
is that the higher cost involved in emissions 
trading are not so obvious as with a tax, as not 
to arouse so much opposition. A third reason is 

ture the entire economy, which means that a 
different course of economic and technological 
development would follow because of it. 
An important objection which arose interest 
about ETR is that it might become a victim of its 
own success. If governments end up dependent 
on revenues from taxes on energy and materi-
als, this could led them to encourage their use 
in other ways. A related danger is that rapid 
technological innovations could led to sudden 
declines in income from ecological taxes, forcing 
other taxes to rise rapidly. The answer given by 
von  Weizsäcker to this objection is that ecologi-
cal taxes should not become too dominant a 
source of government income, so that govern-
ments do not come to be dependent on large 
revenues.
However, after the 2000 fuel protests 4  in the 
UK, European politicians started losting enthu-
siasm for ETR, rather turning their interest to 
emissions trading. 
The way emissions trading works is that emis-
sion permits are issued by the government or 
another authority for a certain set quantity of 
emissions. It is necessary that emissions are 
covered by permits  that can be issued either for 
free, usually ‘grandfathered’ to companies based 
on previous emissions, or they can be sold with 
bids, so that revenue is raised, rather like a tax. 
In any case once the permits are established, 
companies are allowed to buy and sell them. If a 
company can make emissions reductions more 
cheaply than the going rate, it can reduce its 
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SUSTAINABILITY AND 
ARCHITECTURE

The idea of an architecture that meets the envi-
ronmental needs related to a better quality of life, 
started to be considered by architects before the 
energy crisis of the 1970s, when people started 
asking questions about all those concerns which 
since the Industrial Revolution unleashed a se-
ries of environmental consequences, such as the 
loss of equilibrium between the human and the 
natural world.
 In  1969,  in  his  classic  The  Architecture  of  
the  Well-Tempered  Environment,  Reyner  Ban-
ham  pointed  out that since the nineteenth cen-
tury a number of  new  parameters  entered the 
design process, concurring to the environmental 
quality of buildings:
«It  would  be  apparent  long  ago  that the art 
and business of creating buildings  is  not  divis-
ible  into  two  intellectually separated parts - 
structures, on  the  one  hand,  and  on  the  other 
mechanical services» (Banham,1969). 
The Banham’s words sounded as a prediction of 
what happened few years later. 
The circumstances created by the energy crisis 
and the environmental issues argued in that pe-
riod in occasion of the United Nations Confer-
ences, brought to an increasing interest among 
architects to establish a new integrated-design 
approach which linked together sustainability 
and quality.
Therefore, the establishment of the term sustain-

that it is fairly easy to conceptually grasp how 
emissions trading with a cap reduces emissions, 
while it is harder to understand how ETR reduc-
es emissions. A fourth reason is that if permits 
are grandfathered, energy-intensive industries 
do not have to pay for their permits, so they will 
be less likely to object to the policy than a tax 
they would have to pay.
Economists on their hand regard ETR as more 
economically efficient than emissions trading 
because fixing the price helps decision-makers 
to plan for investments, although it means that 
the environmental outcome is less certain. The 
problem with emission trading is that, for exam-
ple, the price can soar if the winter is colder than 
usual compared to crash if the winter is warmer 
than usual.  Hence, a tax will mean that a cold 
winter will have slightly higher than expected 
emissions and a warm winter will have slightly 
lower emissions. The real objective is to ensure a 
long-term transition to a low-carbon economy, 
not to make sure that the target is exactly met 
every year. All that is necessary should be then 
to adjust the progress of the tax if it is reducing 
emissions too slowly over a period of years.
To sum up, it appears clear how  either ETR or 
emission trading are alternative ways to attempt 
the exploitation of market forces to counter 
the tendency of existing market forces to waste 
resources. However, they would not stop eco-
nomic growth, but certainly they would be able 
to redirect technological innovation towards 
resource-saving.



Part 1

38

40% of the total primary energy consumption 
generated and the production of 50% of emis-
sions of air pollutant (Eurostat, 2009).
In the opinion of Sir Bernard Feilden, the United 
Kingdom’s foremost conservation architect, 
sustainability is about prolonging the useful life 
of a building in order to contribute to a saving of 
energy, money and materials. 
Moreover,the United Kingdom construction in-
dustry accounts each year for the use of 6 tonnes 
of building materials per head of population and 
thirty-five per cent of the total of all wastes. It ac-
counts for the manufacture of 3.5 billion bricks 
and the destruction of 2.5 billion (Rodwell, 
2007). 
According to Longstreth we cannot afford to 
squander our built resources any more than we 
can our natural resources: “ We can no longer 
treat our habitat as a disposable commodity” 
(Longstreth,2011). 
Existing buildings must hence be retained if we 
have to mitigate the effect of global warming.
Thus, according to the statement: “to preserve is 
to recycle on a large scale” (Longstreth,2011), it 
is clear the need to establish new norms and sus-
tainable solutions to improve the inner qualities 
of existing buildings, by reducing their energy 
consumption and their negative environmental 
contribution as well. 

ability in 1987 was considered the first step of 
what would have become a broader matter.
From the 1990s building sector started to  recog-
nize  the  impact  of  its  activity  on  the  envi-
ronment  and focused on  how  buildings  had  
to  be  designed, built  and  operated (Haapio & 
Viitaniemi,2008).  
The  development  of environmental  impact  in-
dicators  and the  raise  of  assessment  methods  
and tools carried on by prime research organiza-
tions, become a leading topic at international 
congresses  and  a  challenge  also  for  architects,  
clients  and builders (Mateus & Bragança, 2011). 
Furthermore, in the last two decades, the norma-
tive system  has  made  great  advances  on the  
issue  of  building  sustainability  assessment with 
the effort of all levels of standardization  com-
mittees,  the  International ISO,  the  European  
CEN  and the  local  ones  (i.e.  UNI  in  Italy).
Specifically  UNI  EN  15643 (part 1, 2, 3 and 4) 
and UNI EN 15978 «Sustainability  of  construc-
tion  works», 
point out frameworks and methods to evaluate 
the sustainability of a building, in term of envi-
ronment, economic and social performances, 
through a life cycle approach (Grosso,2011). 
However, architecture in these years is making 
many steps toward a sustainable future,  it directs 
less and less attention to the existing architec-
ture, especially to the post-War II architecture 
made by non-renewable materials, which repre-
sents the worst cause of environmental pollution.   
In Europe the building sector is responsible for 
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that goods vehicles were taxed, which would include 

the taxing of foreign vehicles operating on British 

roads. As at 2012, fuel duty continues to increase and 

foreign trucks entering the UK still travel the roads 

free of charge.

Notes

1. The United Nations Framework Convention on 

Climate Change divides countries into three main 

groups according to differing commitments: the An-

nex I, the Annex II and the Non-Annex I countries. 

In particular the 

Annex I are all those parties that include the indus-

trialized countries that were members of the OECD 

(Organisation for Economic Co-operation and De-

velopment) in 1992, plus countries with economies 

in transition (the EIT Parties), including the Russian 

Federation, the Baltic States, and several Central and 

Eastern European States. 

 2. JUSSCANNZ stands as the Acronyms for Japan, 

United States, Switzerland, Canada, Australia, Nor-

way and New Zealand.

 3. Cap-and-trade assumes that the free market will 

eventually produce equity between industries and 

countries that use large amounts of energy and those 

that use less, by trading in units of “carbon credits”, 

one of which is typically defined as being equal to 

one metric ton of CO₂.

4. The fuel protests in the United Kingdom were a 

series of campaigns held because of the cost of rising 

petrol and Diesel fuel prices for road vehicle use. The 

aim of the protests was to secure a reduction in the 

fuel duty rate on petrol and diesel, which the govern-

ment refused to enact. After the protest ended, the 

government did announce a freeze on fuel duties, 

and promised changes would be made to the way 
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was the norm in all civilizations. Building mate-
rials were recycled and buildings reused; an evo-
lutionary, additive process was taken for granted; 
the material resource value to individuals and 
communities was the primary motivation; and 
top-down academic interpretations of cultural 
significance had not been formulated and played 
no part. 
Already in the early 20th century Gustavo Gio-
vannoni promoted a conservation-sustainability 
approach through recognizing multiple values 
in historic buildings, avoiding destructive super-
imposition, and welcoming harmonious coexist-
ence. 
In Questioni di Architettura nella storia e nella 
vita (1929) he placed emphasis on maintenance, 
repair and consolidation, and in the last case, if 
necessary, could also accept the use of modern 
technology. 
The aim was essentially to preserve the authen-
ticity of the structure, and respect the whole 
‘artistic life’ of the monument, not only the first 
phase.
The philosophy and practical models of architec-
tural conservation have thus a great deal to offer 
as contributions to sustainability. According to 
Rodwell (2007), in fact, conservation and sus-
tainability have parallel meanings and are fre-
quently used interchangeably to express the need 
to manage the world’s natural resources and the 
biosphere in order: first, to secure long-term 
harmony between man and nature; and second, 
to achieve continuous enhancement in the envi-

The essential difference between architecture and 
art forms, such as painting and sculpture is that 
buildings exist to perform a function, the range 
and nature of which vary enormously according 
to time and place. 
Architecture is about creating three-dimensional 
spaces and enclosures within which internal 
and external activities may be formed – be they 
ceremonial, religious, educational, commercial, 
domestic, or simply a daily undertaking. Accord-
ing to Dennis Rodwell (2007) the issues of archi-
tectural style and detail,  degree of ostentation of 
humility, are variables that contribute to defining 
geo-cultural identity. 
The underlying principle of functionality is in-
variable. The history of architecture is the history 
of building construction and human use.
Establishing continuity of function and the prin-
ciple of minimum intervention to structure are 
the sine qua non of successful architectural and 
urban conservation.
Besides, minimum intervention is a principle 
that is shared by conservation and sustainability.
Historic buildings and areas represent a non-
renewable capital resource – of materials, energy, 
and financial investment – as well as cultural 
one.
According to Rodwell (2007), a strategic ap-
proach is essentially the bottom-up approach 
that starts with what exists and seeks to make it 
works in the modern world. 
The conservation-sustainability approach is not 
new. Indeed, historically, pre-industrialization, it 
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ronment and in the conditions and quality of life 
for humans and other life forms.
However, since nowadays sustainability is strictly 
linked to energy efficiency and saving-sources 
in order to fight the ongoing energy crisis which 
characterizes our society, conservation is start-
ing to aim to new sustainable energy approaches 
both to preserve historical buildings and to 
reduce that high energy consumption mostly 
due to recent installation of warming devices in 
order to accommodate new uses and functions 
of the historical structure.
The conservation  contributions to sustainabil-
ity includes also safeguarding local distinctive-
ness; the reuse of buildings and the recycling of 
materials; the use of locally sourced buildings 
and craft skills; economical solutions based on 
an understanding of the environmental perfor-
mance of historic structures; and the principle of 
minimum intervention.
To date, it should be thus very important to 
treasure the enhanced conservation goals, mostly 
those concerning the modern bond with sustain-
ability, in view to finally look at historical build-
ings with a  new sight and a new consciousness. 
It should be, hence, our duty toward history and 
toward our cultural heritage to transform these 
important monuments from the condition of 
debris of the past in which they are settled, into 
proud witnesses of the historical period which 
they belonged to, in order to give to them new 
functions in our society and then new value.   
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MAKING SUSTAINABLE 
CHOICES IN 
CONSERVATION

Nowadays it is commonly taken for granted the 
relationship which binds together sustainability 
and conservation, although in most cases we 
never stop for a moment to ask ourselves what 
really links them together and how come. Actu-
ally the explanation is very simple. 
Sustainability and conservation fit together since 
both deal with the same purpose, which is to 
pass on maximum significance of the present 
and of the past to future generations. Thus sus-
tainability brings into contemporary theory of 
conservation the relevant factor of ‘future users’.
The principle of sustainability in conservation 
focus its attention on the object seen as a ‘source 
of meaning’ that can be exploited at different 
levels. Each time an object is modified, some of 
its possible meanings is subjected to transfor-
mations that have the role to strengthen or to 
restrict its value. 
Thus, merging together sustainability and con-
servation means to make future users aware 
when decisions are made.  
According to Salvador Muñoz Viñas (2005), 
without the notion of sustainability the conser-
vation theory might lose the value itself. In fact 
If only present users were considered in conser-
vations, it would only be natural to transform 
objects freely into the way they desire, just as 
radical subjectivism proposes.

CHAPTER 3

Why Sustainable 
Conservation?
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heritage in question, since values strongly shape 
the decisions that are made. 
However, it might be also important to claim 
that the value attributed to any conservation 
approach does not necessarily imply that the 
building has to be conserved in its original state 
and not to be used anymore, but rather a good 
conservation approach could be achieved also  
through an efficient and sustainable use which 
preserves and respects the building as heritage. 

“THE GREENEST BUILD-
ING IS THE ONE ALREADY 
BUILT”

Historically, leadership in the sustainable move-
ment has been within the conservation and 
scientific communities. They were the first to 
worry about the effects of humanity on natural 
areas, the unintended externalities of technologi-
cal progress, and the political issues that must be 
addressed to begin to correct this imbalance.
In the aftermath of the 1970s’ energy crisis, a few 
publications began to address the link between 
maintaining and preserving historic buildings 
and energy efficiency. 
In 1978, the Technical Preservation Services 
Division of the National Park Service published 
Preservation Briefs 3 – “Conserving energy in 
Historic Buildings”. In it, author Baird Smith 
gave voice to the idea that vintage buildings, par-
ticularly those constructed prior to World War 
II, use less energy than those constructed in the 

If such a radical change took place, non-sus-
tainable conservative operations would become 
the norm, dramatically reducing the presence of 
valuable objects to pass on to future generations. 
As explained later within the case study of 
Burmeister house, the non-sustainable conserva-
tion was actually the norm until the nineteenth 
century, during which period new social tastes 
and needs were naturally accepted.
Sustainability, thus, is the key that has the power 
to let conservation carry out the role it is made 
for.
However, dealing with such issues on a practical 
level is much more difficult than on a theoreti-
cal one, since it is always very difficult to discern 
until what extent a conservative approach could 
be considered sustainable. The problem is often 
due to the fact that before starting with a con-
servation approach on a historical building, it is 
necessary to face with previous non-sustainable 
interventions.
The common question we might ask ourselves to 
proceed  is: What is our goal of conservation? 
Taking into account the case study of Burmeister 
house I would argue that the most controver-
sial decision is between two radical approaches: 
abandonment or reuse?
The two choices are very different from each 
other since both imply important long-term 
consequences for the building. 
However, before making important decisions 
towards any conservation attempt it becomes 
important to assess the value attributed to the 
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landfill by not demolishing existing buildings, 
as well as saving the energy it would take to tear 
them down and transport the debris to dumps. 
Towards the end of the decade, the Trust popu-
larized the phrase “the greenest building is the 
one already built”  (Longstreah,2011:11). 
Sustainability gives a new imperative tour cause 
and reinforces the importance of preservation. 

“Preservation is not just for the enjoyment of 
esthetes and elites. Preservation is not just for tax 
incentives. Preservation is not just for cultural 
tourism, nor it is just for all those others reasons 
we have heard and used to justify what we do 
again and again. It is for the future of our world. 
We cannot afford to waste as we have done so 
prolifically in recent decades. We cannot repli-
cate what we have lost, but we can reserve the 
tide and take the steps necessary to conserve a 
much larger and richer spectrum of our envi-
ronment than we have in the past. Sustainability 
affords a new, broad horizon that can greatly 
reinvigorate preservation if we meet its many 
challenges (Longstreah, 2011).” 

recent past. 
Smith went on to discuss the three most energy-
consuming systems in buildings – heat, light, 
and ventilation – showing how nineteenth – and 
early twentieth century buildings modified in-
terior climate with little or no energy consump-
tion. The document also discussed actions own-
ers of historic buildings could take to make their 
buildings more energy efficient without harming 
their historic character.
The next year, the Advisory Council on Historic 
Preservation published Assessing the Energy 
Conservation of Historic Preservation: Methods 
and Examples, a report developed by Booz, Allen 
& Hamilton.
In it, the notion of existing buildings having 
value because of the energy expended for their 
construction – labelled embody energy – was a 
significant reason why we should retain and not 
replace them.
Moreover, the National Trust for Historic Pres-
ervation has championed the idea of historic 
buildings and embodied energy since its 1981 
publication, New Energy From Old Buildings. 
Starting from the middle of the first decade 
of the twenty-first century, the National Trust 
began to promote the idea that historic and other 
vintage buildings were inherently sustainable 
due to their embodied energy and original low-
energy features such as operable windows, shut-
ters, porches, and, in the case of masonry struc-
tures, thermal mass. Later, the Trust and others 
expanded that notion to discuss the savings in 
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Authenticity, therefore, has to be strictly linked 
to value.
The value of an historic building lies not only 
in its architectural value, but in all the different 
aspects which together form its cultural signifi-
cance or cultural heritage values (Giancola & 
Heras, 2014).
In building conservation the prevalent notion of 
authenticity is based on physical integrity and 
this generally guides judgments about loss.
In order to preserve the authenticity of historic 
buildings, the conservative and compatible plan-
ning today is considered as valid alternative to 
the traditional planning.
As a matter of fact, it aims to the analysis of the 
existing historical architecture and wants to pri-
marily bring to the fore the evidence of the past, 
in its environmental and architectural authen-
ticity, and, only afterwards additions and new 
volumes of the project whenever present. For the 
latter, in fact, it is expected a non-invasive inte-
gration, whose language has not to be disruptive, 
or in strong contrast, but it is in compliance with 
the context in which it occurs.
Moreover, according to Salvador Muñoz Viñas 
(2005) the concept of minimum intervention 
implies to leave the object as it is, renouncing to 
modify its evolution in any way. 
However, this would mean the end of any sort of 
conservation. 
Thus, it is clear how such a principle needs to be 
understood related to the goal and to the object 
of the process itself, since what it is considered 

AUTHENTICITY, 
COMPATIBILITY AND 
MINIMUM INTERVENTION

To date, our contemporary culture is maturing 
a pragmatic concept of conservation, where the 
intervention is intended to maximize the per-
manence of historical structure as authentic and 
stratified, in order to leave it intact as much as 
possible, without falsifying its forms, structures, 
or materials. 
It means to avoid invasive procedures, which 
make the building independent from its his-
torical context, and often intending to confer 
it styles, fashions, colors or subjective intents 
belonged to professionals, administrators and 
owners.
Indeed, conservation under an architectural, 
technical, functional and technological level 
should constantly  refers to three fundamental 
concepts of authenticity, compatibility and mini-
mum intervention. They are concepts charac-
terized by a marked subjectivity and strongly 
related to the historical and architectural features 
of the building, to the environment in which it 
is settled, structural types and materials present, 
the functions provided in the re-use and many 
other elements.
“Authenticity is a sublimated and influential way 
of valuing cultures” (Bendix, 1997), it is intrinsic 
in the way people live their past, their tradition, 
the significance which they link to their culture 
in order to transmit it to future generations.
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heritage, acquire meaning through public dis-
course, only whether they are related to social 
and political contexts which consider these items 
as new opportunities to let their own culture 
survive in the present and in the future. 
However, the term rehabilitation is concerned in 
making possible the use of a property through 
repair, alteration and additions, and in preserv-
ing historical features of the object, whereas the 
term reuse consists also of making the new use 
of the building  fitting with the old one.  
Despite the reuse approach could appear as a 
contemporary method evolved to exploit his-
toric preexistences,  in order to preserve energy 
and reduce economic waste with new construc-
tions, it is actually an old practice used since the 
industrial revolution, when industrial buildings 
started to be reused for other purposes than they 
were built (Legnér,2008). 
However, over centuries the practice of reuse 
buildings had  never been identified  and  ana-
lyzed  as  a  specific  form of development.  Only 
during the 1960s and the 1970s  a discourse 
on adaptive reuse was approached through 
several successful development projects in the 
US, especially with the well-known cases of 
the two  19th century market places reused in 
Boston during the  1970s, Faneuil Hall, Quin-
cy  Market,  and  Baltimore's  Inner  Harbor  
which  was redeveloped  beginning  in  1962 
(Murtagh,1997:121:170). 
Programming old buildings with new uses 
became an economically viable and increasingly 

a ‘minimum intervention’ in a case, in another 
case the same intervention might consist in a 
very harmful conservation choice. 
Hence, the notion of minimum intervention 
becomes very useful where it is properly un-
derstood, since it represents “a reminder that 
conservation is done for specific reasons, and 
that there is no need to overdo it” (Muñoz 
Viñas,2005:192).
In conclusion, the three principles of authentic-
ity, compatibility and minimum intervention, 
where applied together and in according to the 
context in which they occur, could provide the 
basis for efficient and sustainable interventions 
which upgrade historic buildings, while preserv-
ing their value.

PRESERVATION AND 
ADAPTIVE REUSE

Nowadays, the most sustainable development 
practice in preservation is considered the adap-
tive reuse of historic buildings.
Adaptive  reuse  has  been  defined  as  “the  
process  of converting  a building to a use 
other than that for which it was designed” 
(Murtagh,1997:116). 
It involves many decisions—often compro-
mises—about modifying historic buildings to 
accommodate new uses.
According to Mattias Legnér (2008) such con-
cepts of rehabilitation, reuse,  preservation and 



Part 2

48

the preservation movement grew  in  the  years 
following the 1970s.  Indeed, she argued that 
during the 1960s  ”preservation was  an  esoteric  
concern,  the  subject  of  low-key  letter-writing 
campaigns, polite protest meetings, and little 
more” (Diamonstein, 1978:13). 
According to her, since the 1970s preservation 
greatly influenced the public through the way of 
recycling, which made preservation practice also 
available to the smallest town.
Therefore, reuse did not  just  have  consequenc-
es  for  architecture  and  preservation  but rep-
resented  a part of a  “widespread  social  revolu-
tion  occurring” (Diamonstein, 1978:14).
From this period the new adaptive reuse ap-
proach started  becoming  more  common  and  
was  done  on  more conscious grounds.
However, where a work of preservation is en-
couraged, it always becomes very important to 
take into consideration the original use of the 
historical building. 
At this regard, James Marston Fitch (1982) al-
luded to ‘‘ preservation of function’’ as an elusive 
goal, an unmet challenge, of the historic preser-
vation movement. 
He described the challenge metaphorically as 
an ‘‘obligation to intervene to preserve both, the 
container and the contained.’’ 
However,  preservationists typically do not  aim 
to understand or preserve the present functions 
of historic properties. 
This mentality is woven into the administrative 
structure of preservation laws, which generally 

popular downtown development strategy from 
the 1970s. 
In America for instance, the Advisory Council 
on Historic Preservation trumpeted adaptive 
reuse as the ‘‘clarion call of the new preservation’’ 
in its 1978 report to the president and Congress 
of the United States (Advisory Council on His-
toric Preservation, 1978). New federal rehabilita-
tion tax incentives helped to level the economic 
playing field between historic preservation and 
new construction 1. 
At that time there was also positive proof of the 
financial feasibility of recycling old buildings 
as offices, housing, and retail establishments to 
meet the demands of an increasingly postindus-
trial economy. 
Furthermore, in 1979  Smithsonian  opened  a  
large  travelling  exhibition called “Buildings 
Reborn: new uses, old places”. 
The exhibition was designed by the architectural 
historian Barbalee Diamonstein, who taking 
inspiration from her book2  exposed several 
good examples of reuse analyzed throughout the 
country, and proposed with pictures and de-
scriptions  new  uses for the sites.
The  exhibition  had  such a huge success that it 
considerably influenced the  public  discourse  
on  adaptive reuse  in  the United States (Leg-
nér,2008). 
Starting from this period adaptive reuse was  
seen as  a novelty by writers in the United  States  
of  the  1970s.  
In her book Diamonstein tried to describe how  
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state that a property can only be considered ‘‘his-
toric’’ if it is associated with past people, events, 
or architectural styles. 
If people and culture are to join the environment 
as goals of sustainable preservation, contempo-
rary users of historic properties must be seen as 
active participants in heritage places rather than 
passive recipients, mere receptacles for so much 
public advocacy, education, and interpretation.
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CHAPTER 4

The Valorization of 
Historic Buildings

The main goal of conservation is not to conserve 
objects for their own sake but,
rather, to maintain or valorizing the values 
embodied by the heritage through physical 
interventions or treatments applied towards that 
purpose (Avrami, Randall, De la Torre,2000).
Within the building conservation context, iden-
tifying values which belong to historical build-
ings is a relevant process which encourages new 
strategies to preserve the building, while valor-
izing it. 
According to the Research Report “Values and 
Heritage Conservation” (Avrami, Randall, De 
la Torre,2000), the interesting distinction be-
tween valuing and valorizing lays in the fact 
that whether the first expresses the appreciation 
towards the existing value, the latter means to 
provide the building with an additional value. 
However;
“The process of valorizing begins when indi-
viduals, institutions, or communities decide that 
some object or place is worth preserving, that 
it represents something worth remembering, 
something about themselves and their past that 
should be transmitted to future generations.” 
(Avrami, Randall, De la Torre,2000:8)
The cultural significance related to heritages 
requires, hence, a new awareness from commu-
nities around both the historical and structural 
features of an historic building, with the aim of  
assessing  its intrinsic value and proceeding with 
its valorization.
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HISTORIC BUILDINGS AND 
ENERGY EFFICIENCY

In the last few years the demand for energy ef-
ficiency in historical buildings is increasingly 
having a strong importance as cornerstone for 
sustainable management in the conservation 
field. 
The global challenge in shifting away from an 
energy systems based on non-renewable sources 
to renewable ones, makes currently societies and 
heritage institutions looking for new methods 
able to balance use, energy efficiency and preser-
vation. 
Furthermore, the high request for thermal 
comfort has dramatically changed the way to 
look at indoor climate, which is mostly based 
on requirements for human comfort and health, 
and is strictly linked to new energy efficiency 
requirements. 
The main problem related to historical buildings, 
is that they are typically not energy efficient, in 
terms of heat dispersion, fuel consumption and 
heating installation.
As a matter of fact it is very important to take 
into consideration that historical buildings have 
had in the past a proper historical climate, deter-
mined by the external regional climate, weather, 
building envelope, use and other factors, so 
that nowadays modern interventions would be 
responsible of dramatic indoor climate changes 
whit important consequences.
According to Borström and Leijonhufvud  (2008; 

The Ability in 
Saving Energy
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tion and operation of heating systems some new 
damage could appear.
A sustainable use and preservation of historic 
buildings requires broad and long-term compro-
mises between social, economic and environ-
mental aspects. 
The decision context is multi-disciplinary and 
decisions are elaborated on the basis of both 
qualitative and quantitative data. Decision-mak-
ing over such interventions should be structured 
and transparent in order to minimize the risk 
for arbitrary decisions which will have negative 
long-term impact on energy use, preservation or, 
in the worst case, both3 . 
Decisions about indoor climate control in his-
toric buildings are often complex, involving a 
high level of uncertainty and requiring expertise 
from several fields.  

CURRENT PROBLEMS OF 
STANDARDIZED ENERGY- 
EFFICIENT SOLUTIONS

In recent years the energy requalification of his-
toric buildings and of their technological units 
has been affected by strong impulses.
However, there are often opposed attitudes 
towards new energy efficiency solutions, since 
on the one hand for such interventions the 
building is usually conceived as a whole, on the 
other hand there are also specific and limited 
solutions, which rather aim to reach the energy 
performance requirements just considering the 

2009), the fundamental condition which deter-
mines indoor climate and the following demand 
for energy efficiency is given by both the con-
struction of the building and the outdoor climate 
which surrounds it. 
The properties of the building envelope deter-
mine the potential for passive control: air tight-
ness, insulation and inertia will reduce outdoor 
variations  in a way that is specific for each 
building. 
Indoor climate is often characterized by a desired 
level of temperature (T) and relative humidity 
(RH), with the addition of a tolerable pattern of 
fluctuations. The temperature difference between 
outside and inside is directly proportional to en-
ergy use, and the target level for relative humid-
ity is also important for energy use .
Therefore, a new energy efficiency demand in 
historical buildings would aim in meeting both 
needs for thermal comfort and energy saving, in 
order to accommodate new sustainable conser-
vation requirements.
The first step towards this new attitude should 
be that of improving insulation and reducing 
leakage, although sometimes the historical and 
artistic nature of such building provides strong 
limits to substantial changes of the structure. 
Besides, thermal comfort is theoretically inde-
pendent of the specific form of heating,  but is 
energy demanding and might oppose to conser-
vation needs.  For this reason the use of modern 
heating systems could be considered as positive 
for conservation,  even though after the installa-
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structure of the building and is considered the 
more problematic element for thermal disper-
sions. It could also be divided into different 
technological units, such as bottom enclosures, 
the roof,  vertical enclosures, and possibly, the 
vertical and horizontal internal partitions.
- Plants for the supply of services. Particularly 
important in an energy requalification project 
are the air-conditioning system in winter and 
summer, the plumbing system and wirings.
Therefore, even in this case it is useful to make a 
distinction of methods between energy develop-
ment projects in modern buildings and those 
concerning historical buildings.
Heat loss problems and leakage due to poor seal-
ing enclosures in the envelope are more likely to 
be solved in modern buildings, where materi-
als in general do not guarantee a good thermal 
inertia and more likely lack of major insulation 
layers. In such context insulation is considered 
an optimal solution since in these cases walls 
have no much advantages during the winter as in 
the summer. 
Therefore, whether well insulated, the indoor 
climate ensures long-lasting comfortable condi-
tions thanks to heating and cooling devices. 
In historic buildings on the other hand, where 
the external walls are made of materials char-
acterized by a considerable thickness, such as 
ashlars stones or wood, the role of these compo-
nents is essential for the thermal behavior of the 
units. For this reason, the installation of some 
modern insulation would compromise one of the 

individual technological units of the building. 
According to Ambrogio e Zuppiroli (2013), 
this leads to a separation between the project of 
architectural renovation in a building and the 
assessment of its energy performances, since the 
latter often involves the delegation of operative 
choices to other professionals figures.
 In other cases, some practitioners adopt stand-
ardized solutions that do not easily fit with the 
structural conditions of a historic building.
Such attitude essentially makes the energy devel-
opment project in historic buildings as self-refer-
ential, by further reducing the energetic goal of 
the overall construction to issues regarding just 
the building envelope, wirings, or the introduc-
tion of renewable energy sources.
Despite the great importance assumed by the 
envelope in historic buildings, this concept has 
often brought to look at energy development 
projects just as interventions which aim to re-
configure the outer envelope of the building and 
nothing more. 
In particular, attention seems to be focused 
almost exclusively on the issue of external insula-
tion of opaque partitions through the adoption 
of thermal insulations, which however may 
sometimes compromise the original permeabil-
ity to water vapor, one of the most important 
structural features of historical structures.
Generally, there are two aspects of the building 
on which it is very common to make several pro-
posals in order to improve its energetic skills:
- The outer envelope, which ensures the real 
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buildings performance is that most of them are 
considered “hard-to-treat”. The characteristic 
that define a traditional building also made these 
buildings difficult to upgrade. Conventional 
measures, like cavity wall insulation, loft insula-
tion or air tightness, are not always possible to 
apply. Moreover, beyond the technical difficulties 
that could  appear,  the  inherent  characteristics  
of  heritage  buildings  require  specific  ap-
proaches  in each particular case” (Giancola & 
Heras, 2014).  
According to Ambrogio and Zuppiroli (2003), 
the concept of improvement assumes an alter-
native value to that of adaptation, term usually 
demanded in the technical normative. 
Undoubtedly, it is considered fair  the request for 
adapting a new or existing building to new social 
requirements, especially when they affect the 
physical safety or the environment in general. 
However, in altering an existing product alterna-
tive considerations can be necessary, such as the 
historic value of the object. As a matter of fact, 
such an adjustment often clashes with the prob-
lem of compatibility between the cultural value 
and the destructive impact that might result after 
the intervention.
The improvement approach, instead, attempts 
to identify alternative solutions, leading to an 
increase in performances, always in compliance 
to the attitudes of the building and within its 
physiological limits.
Therefore, such method is thought to ensure ap-
propriate conditions of security and trying to ex-

most important potential of an historic building: 
the thermal inertia. 
Even during winter, the thermal inertia of histor-
ical walls, thanks to their thickness and density, 
is able to minimize the energy dispersion dissi-
pated by the traditional structure. 
This factor would guarantee the least possible 
invasive intervention to further improve the 
envelope energy performances.
Thus, according to Ambrogio and Zuppiroli 
(2013) it would be important to approach the en-
ergy efficient development of historic buildings 
through a dynamic calculation system, which 
could take into account  the daily changes of the 
structure, rather than the monthly ones, such 
as in the case of modern architectural construc-
tions, where it is always taken into consideration 
an “almost-static” equilibrium.

PLANNING CHOICES 
TOWARDS ENERGY IM-
PROVEMENT IN HISTORIC 
BUILDINGS

The current perspective focused on sustainable 
development directs primarily its attention on 
new energy efficiency interventions in historical 
buildings, with the aim of exploiting traditional  
features of a historical structure rather than 
proceeding with its adaptation to modern tech-
niques, without taking into account damages to 
the structure and  to the users’ quality of life.
“The main problem to improve the traditional 
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ponents  already so varied and complex that they 
cannot be considered as singularities summed 
in a total, but rather as parts of a complex and 
dynamic structure.
Hence, planning with the aim of restoration  of 
historic buildings does not mean to choose the 
right one among standardized technical solu-
tions, perhaps by adopting construction details 
that do not fit with the historical structure. 
The project should result from a careful analysis 
of the existing, through all identification of those 
solutions that best fit with the pre-existence, 
without compromising or altering it irrevocably, 
and in order to improve the energy behavior of 
the building in its whole.
According to Ambrogio e Zuppiroli (2003), 
standardized solutions offered by the market in 
view of improving energy efficiency of buildings 
are attributable to:
- A proper choice of natural materials which 
hold as much as possible a flexible behavior, i.e. 
diversified between summer and winter,
- Identification of technical solutions aimed to 
make more efficient the behavior of the build-
ing, in accordance with the design features of the 
structure, without compromising the perception 
of the oldest phases. Among the solutions to im-
prove the building energy performance it should 
also be important to consider the most suitable 
function to attribute to different components. 
Indeed, the function of the building will depend 
on its thermal and energy behavior perceived as 
a whole organism.

ploit the original structure at its best in order to 
reach all the possible solutions of energy requali-
fication, without forcing the vulnerable balance 
of the traditional construction through adoption 
of incompatible technological solutions.
Despite the efforts in this direction, there are still 
lack of comprehensive studies able to understand 
the intrinsic potential of historic buildings in 
terms of energy behavior, and which are their 
allowable limits to improve the energy perfor-
mance. 
The main problem is that current approaches of 
intervention promoted by the international nor-
mative in the building sector does not take into 
account the importance and diversity of histori-
cal buildings and  their cultural values, com-
pared to modern architectural constructions.
However, it is not possible to deny the necessity 
of seeking new systems and solutions to improve 
the energy efficiency in historical contexts, to-
gether with the need to make people understand 
the actual potential of the building itself, and 
to focus the attention on a developing planning 
able to meet the demands for historic conserva-
tion with new energy performance requirements.
The major problem to be faced in the case of  
interventions which aim to improve the energy 
performance in historic buildings is the con-
cept of “insulating at all costs” (Pracchi & Luc-
chi,2013).  
Such a conception considers the building as 
divided into autonomous elements, without real-
izing that  historic buildings are made by com-
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Finally, one of the problem detected in this type 
of technical standardized interventions, is the 
absence of  a wide physical-technical experience, 
that would be able to improve the energy perfor-
mance of historic buildings through high-effi-
ciency and high compatibility interventions.
However, energy development could also mean 
"abstaining from intervention on the building"4  
(Pracchi & Lucchi,2013), especially whether the 
fragility of the building lies in those elements 
bearing its historical value.
The non-intervention is also an important design 
choice that implies the need to calculate the cur-
rent amount of energy owned by the building, 
and to evaluate the economic feasibility com-
pared to the cultural value which it represents.
Therefore, within a logic of sustainability it is 
necessary to conceive the upgrading project  
in close relationship with the evidence of the 
historic built heritage and not in conflict with 
it, thus not compromising the real wealth and 
potential in the area in which it is called to inter-
vene.
As it is well known, sustainable development 
meets the needs of the present without compro-
mising the ability of future generations to meet 
their own needs. The reference to the conserva-
tion of  historic resources for the benefit of fu-
ture generations must be read, in this case, under 
multiple interdependent dimensions: ecological, 
social, and above all economic and cultural.
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social structures and habits of the inhabitants". 
(Furrer, 2003).
The “know-how” provided to us with the  study 
of ancient  windows  represents  a   valuable ele-
ment  to better understand  the  culture  of  the  
past, although it is often complicated to clearly 
outline the evolution of this element, due to 
evolutions and changes in climate, local culture, 
materials available on-site, as well as for limiting  
information  in  the  manuals (Pracchi, Rat & 
Verzeroli, 2014). 
Furthermore, according to Pracchi, Rat & Verze-
roli (2014), an interesting  method to  compre-
hend  the  window's development over centuries  
is to review ancient manuals and paintings or 
frescoes. Indeed, in every period windows have 
reflected the technical possibilities of the epoch 
which they belonged to.  
For instance, In “The last dinner”  (Fig.a) by Gio-
tto di Bondone from the 14th century, wooden 
shutters perfectly fitting with the windows open-
ing are illustrated in the background.
Another painting from 1495, “The  dream  of  
Sant’Orsola” (Fig.b) by Vittore  Carpaccio, shows 
a very ancient window made of round glass slabs 
realized by glass’s bow and  defined ‘at bottom 
of a bottle’ (Pracchi, Rat & Verzeroli, 2014:434). 
The round glasses are very thick and are linked 
together by lead. Probably the technical knowl-
edge of that period was not yet developed, so 
that the high cost of the material excluded the 
realization and spread of plates of larger dimen-
sions.

Upgrade Vs 
Replacement Of 
Structural Compo-
nents: The Case Of 
Historic Windows
WINDOWS ASSESSMENT IN 
EXISTING BUILDINGS

Windows are usually the most prominent com-
ponents of a building. 
Since ages they have firmly been connected to 
the architecture of the period in which the build-
ing has been erected, especially when symmetry, 
size and shape of windows were important visual 
elements in the façade.
"The windows make a vital contribution to both 
the exterior of the building, and the percep-
tion of  its  interior  spaces.  For this  reason,  in  
all  ages,  sizes  and  subdivisions,  profiles  and  
ironware, fittings and surface treatments were 
defined with the utmost care. To the categories of 
artisans called upon to intervene and materials 
used by them for the construction of the win-
dows were advanced the highest expectations. 
The windows are important historical evidence. 
The windows can be questioned about a variety 
of aspects, such as the evolution of the design 
intentions and technical possibilities, regional 
traditions in the use and processing of materials, 



Part 2

58

also a window. Which is experience of the soul, 
an opening on the interiority.
For the painter is not a rational choice: there is a 
feeling that leads him beyond. If there is no be-
yond – such as in nihilism - the window is only a 
trivial construction for light and air.» 5

According to Hillman, several painters such as 
Matisse or Picasso confirm the pre-existence of 
a window anywhere there is a story, as well as in 
the cinema.  Although, whether seen by a post-
modern or nihilistic approach,  it results evident 
that the window is represented as a construction 
only able to get light and air in.
As a matter of fact, nowadays, from a technical 
point of view, windows are considered to be the 
most vulnerable elements of the building enve-

Furthermore, as it can be noticed by the paint-
ing, at that time no openings were used.  
In recent years, several studies have been carried 
out on windows, especially highlighting their 
technical aspects; or rather focusing on their 
"philosophical" implications.
In this sense, the window is seen as mere tech-
nological component, as well as the soul of the 
building. 
For instance, the philosopher James Hillman 
wrote about windows, and specifically about 
their meaning within  the painting of Edward 
Hopper:
 
« […]the window is the focus, the soul of the 
building, the gaze at its interiors. […]
Wherever there is a story, somewhere there is 

Fig.a, The last dinner, Giotto di Bondone, VIX 
century.

Fig.b, The  dream  of  Sant’Orsola, Vittore  Car-
paccio, 1495.
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we should also take into account the heat gain 
through the window in sunny days. 
Before the 18th century it was common to nail 
the window sash to the frame. Later sashes were 
often hinged to the mullion to enable the win-
dow to be opened outwards.
As stated by Sverre Fossdal (1996), in Norway 
windows before the Second World War were 
normally produced with no space between sash 
and frame to accommodate a weather strip. 
Consequently, an air leakage of 10-15 m³/m²h 
has been present in normal conditions  for single 
frame windows where no steps have been taken 
to avoid draught through the joints between sash 
and frame. 
If strips are used correctly, the air leakage can be 
reduced to 0.5 m³/m²h. This will have consider-
able effect on the heat loss. It will also reduce 
condensation and therefore increase the durabil-
ity of frames, mullions and bars.
Furthermore, in order to reduce the heat loss 
from single pane windows it has been common 
to add an extra set of inner windows with one or, 
later, two panes (Table 1)  
These windows (or sashes) were often not hinged 
and therefore not opened during winter. They 
were normally removed and stowed away during 
summertime. Later, particularly when double 
glazed inner  windows were introduced, these 
windows were hinged to open inwards, whereas 
the original window generally opened outwards.
Nowadays, building efficiency legislation has 
triggered replacement of traditional windows, 

lope.
According to such conception, the main func-
tion of a window is to let daylight into the build-
ing and allow people to view the surroundings 
from the inside. 
Moreover, the window is an important part of 
the climate shell protecting the interior against 
wind and precipitation.
Especially in historic buildings the specific heat 
loss through windows was much higher than for 
the rest of the building, although development 
and improvement of windows in later years have 
gradually refined this difference. 
As assumed by Sverre Fossdal (1996), the energy 
loss through closed windows is a result of their 
U-values and air tightness. The latter is most 
probably the most significant factor especially in 
oldest buildings.
The U-value, or thermal transmittance, is used 
as a standardized measure of how easily a build-
ing element allows heat transmissions. The U-
value is expressed in W/m²K and indicated the 
heat flow per unit area, unit of time and unit of 
temperature difference between the hot and cold 
sides of the structure (1K = 1°C). A well-insulat-
ed building element therefore has a low U-value.
A major part of the heat loss from the building is 
caused by air leakage around windows and doors 
and from floor to wall and wall to roof joints. 
Windows in many old buildings still have single 
pane windows with a poor U-value and a high 
air leakage. 
However, in considering windows’ properties 
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sash and not least the installation details which 
separate the best from the poorest. The obvi-
ous advantage of a low U-value is the saving 
of money and the increase in comfort, but the 
window opening can also be increased to allow 
more light into the room without compromising 
the heat loss” (Fossdal,1996:11). 
Nowadays the glass used in window manufactur-
ing is produced according to the float-process 
which was invented in the 1950s. The panes are 
normally divided in double glazing and energy 
saving glass. 
Ordinary double glazed windows (1.2mx1.2m) 
have a U-value of 2.8 W/m² °K, while the best 
energy saving on the market has a U-value close 
to 0.8 W/m²°K (Fossdal,1996).  
However, when developing the façade concept, 

even though inappropriate window replace-
ments or upgrades can ruin the historical value 
of the building and, furthermore, cause physics’ 
problems to buildings, such as condensation and 
thermal bridges. 
The trend of replacing windows from old build-
ings started in the 1970s, when such replace-
ments were justified as an energy saving meas-
ures with roots to the oil crisis in 1971-72 rather 
than a necessity caused by deterioration. 
According to the Project Report by Fossdal 
(1996), the most common reasons for people to 
change their windows are to get better thermal 
insulation, easier window cleaning or to reduce 
traffic noise.
“It is mainly the glass which determine the 
thermal insulation properties. But it is the frame, 

Table 1
Examples of typical older Norwegian wooden windows. Thermal insulation – The U-value repre-
senting glazing, sash and frame (Fossdal,1996:10). 
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2014).
According to Grytli (2004), original windows 
generally have poor thermal insulation, thereby 
refurbishing these windows can potentially save 
a substantial amount of energy.  
As stated in the project report “ Energy Efficient 
Windows with Cultural Value” by Anders Homb 
and Sivert Uvsløkk(SINTEF,2012), by installing 
a secondary casement with the correct double 
glazing, the U-value of a refurbished window can 
become at least as that of a new window with the 
same number of layers of glass.
The U-value in the middle of the glazing is a lit-
tle higher in a refurbished old window because 
one of the cavities is filled with air instead of 
argon, but this extra heat loss is more than out-
weighed by the fact that U-value of the frame/
casement portion is lower in a window with a 
secondary casement than a new window with 
ordinary casements.  As a matter of fact, the gap 
between inner and outer glass surface is larger 
in a window with a secondary casement than in 
a new window  with an ordinary, single case-
ment. In this way the heat has a longer way to go 
through frame and casement.
However, before choosing to replace windows, 
important considerations should be given 
whether the old windows can be repaired and/
or upgraded to satisfy today’s requirements with 
respect to comfort, thermal insulation and air-
tightness.  Preserving any original windows that 
still exist will be an important aim when refur-
bishing buildings of cultural value. 

it is crucial to consider not only the thermal 
performance  of the window itself, but also the 
connection window-wall and the energy bal-
ance of the whole building – in order to optimize 
the heat losses and to assure sufficient internal 
surface temperatures to avoid condensation and 
mould growth.

UPGRADING WINDOWS 
WITH CULTURAL VALUE

As a component of the façade, windows primar-
ily represent the historical style of the building.
Each style epoch has its own types of windows 
with their own characteristic features. 
For instance, in Norway originally, windows 
were characterized by panes mounted in lead 
frames, whereas during the 17th century they 
were settled into wooden casements with putty 
rebates. After a while it became usual to set in 
secondary casement with an extra glass. The 
manufacture of opening windows with coupled 
casements began in about 1900, while the first 
double glazing with clear glass and air in the 
cavity appeared in the market around the 1960s 
(SINTEF Byggforsk,1989). 
However, the lifetime of windows is shorter than 
the one of the building. 
This is due to the fact that, in many countries, 
especially historical windows are gradually dis-
appearing because replaced with new ones with 
higher performances, but with more impactful 
on the environment (Pracchi, Rat & Varzeroli, 
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ous kinds. In choosing the old window to use, in 
order to carry out the analysis, it was decided to 
build a new window, according to old drawings. 
Such decision was given by the fact that it was 
too difficult to find an old window to use with 
those specific requirements demanded6  by the 
research.
According to the report, the window was manu-
factured with an external width of 1.119 m and 
height of 1.449 m.
It was decided to produce  two sets of secondary 
casements:
 Secondary casement 1 with single glazing 
E4, with hard coating, emissivity 0.17, facing the 
cavity.
Pane codes for the glazing: 
4-74-E4 (secondary casement in middle posi-
tion)
4-144-E4 (secondary casement in inner position)
 Secondary casement 2 with double glaz-
ing, E4-16Ar-E4, with two low emission coat-
ing. The outermost pane with a hard coating, 
emissivity 0.17, facing the outer cavity, and the 
innermost pane with an ordinary energy coating 
facing the pane cavity (innermost cavity) filled 
with argon gas.
In order to investigate the significance of the 
location of the secondary casement, the U-value 
of the window was measured with the second-
ary casements placed in both middle and inner 
position.
However, the measurements showed that the 
U-value of the window was relatively independ-

Furthermore, when speaking about sustain-
ability, it becomes very important to recognize 
within its aspects not only the energy consump-
tion but also the environmental impacts. This 
includes: cost of raw material extraction, unit 
production, transport, use of new materials, and 
the disposal of the old window. Thereby, it would 
be necessary to analyze the entire life cycle of 
the product in order  to  determine  whether  
the  replacement of  the  windows  is more or  
less sustainable  with respect to its maintenance, 
considering not only the energy saved, but also 
the environmental impacts.
According to Homb and Uvsløkk (SIN-
TEF,2012), the upgrading of windows by adding 
secondary casements and good glazings could be 
a relatively simple  measure that should also be 
considered for buildings other than those with 
cultural value. Indeed, such intervention could 
be advisable where windows are not in good 
conditions anymore, even though it would not 
be necessary to upgrade the façade/outer clad-
ding.
Measures of this kind may therefore result in 
a marked energy saving for the building as a 
whole, as well as being highly effective under a 
number of aspects, such as choice of solutions, 
rational production and financial aspects.
Within their interesting report project, Homb 
and Uvsløkk aimed to document thermal insu-
lation potential, air-tightness and sound-insu-
lation of a typical old window that is upgraded 
with a secondary casement with glazings of vari-
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shown in Fig.1, whereas Fig.1.1a and Fig.1.1b 
show horizontal sections of an upgraded window 
with secondary single-glazed casement with the 
casement in two positions. Fig. 1.2a and Fig. 1.2b 
show corresponding horizontal sections of the 
window with a secondary casement with double 
glazing.

ent of whether the secondary casement was in 
the middle or inner position. This is consistent 
with calculations of the U-value for the middle 
portion of the glazing, which shows that UG

7  is 
virtually constant for cavity depths of more than 
about 15 mm (Homb & Uvsløkk,2012). 
A horizontal section of the original window is 

Figure 1. Horizontal section of original window with external frame width 1119 mm and height 
1449 mm.The frame profile is 179 mm deep and 48 mm wide. The profile of the external casement is 
42 mm deep and 44 mm wide (Homb & Uvsløkk,2012:6).
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Figure 1.1a.  Horizontal section of upgraded window with secondary casement in middle position. 
The single glass in the secondary casement has a low emission, hard coating, marked here with a red 
line on the outer side facing the air cavity. The profile of secondary casement 1 is 31 mm deep and 44 
mm wide. The cavity between the panes is 74 mm deep (Homb & Uvsløkk,2012:7).

Figure 1.1b.  Horizontal section of upgraded window with secondary casement 1 in inner position.
The single glass in the secondary casement has a low-emission, hard coating, marked here with a red 
line on the outer side. The cavity between the panes is 146 mm deep (Homb & Uvsløkk,2012:7).
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Figure 1.2a. Horizontal section of upgraded window with secondary casement 2 in middle posi-
tion.The double glazing in the secondary casement has low-emission coatings on both panes, a hard 
coating, red line, on the outer side of the outermost pane and an ordinary coating, pink line, on the 
innermost pane facing the small cavity. The profile of the secondary casement 2 in 44 mm deep and 
44 mm wide. The cavity between the single glass and the double glazing is 74 mm deep (Homb & 
Uvsløkk,2012:.8).

Figure 1.2b. Horizontal section of upgraded window with secondary casement 2 in inner position.
The double glazing in the secondary casement has low-emission coatings on both panes, a hard coat-
ing, red line, on the outer side of the outermost pane and an ordinary coating, pink line, on the in-
nermost pane facing the cavity. The cavity between the single glass and the double glazing is 134 mm 
deep (Homb & Uvsløkk,2012:8).
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Interestingly, from the table of measured U-
valued as well as from further exact calculations 
carried out during the analysis, it is shown that 
in historic buildings the thermal transmittance 
through the window glazing accounts for a 
substantial part of the window overall thermal 
transmittance. 
However, the more additional casements are pro-
vided with  either single or double glazings, the 
less U-glazing values compromise the thermal 

The second step was to measure U-values for the 
whole window for the five varieties of window.
The measurements show that a substantial im-
provement in the U-value is achieved by upgrad-
ing an existing window with an extra glazing in a 
secondary casement. Furthermore, with a double 
glazing in the secondary casement, the U-value 
will be lower than 1.0 W/m²K, which is the same 
level as a new wooden window with a good 
triple-glazing (Fig. 2.1). 

Figure 2.1. U-values measured in the middle of the glazing and for the whole window (Homb & 
Uvsløkk,2012:10).
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The report gives also a correct picture of how 
much energy can be saved by upgrading the 
windows with secondary casements and good 
glazing, account must also be taken of the fact 
that more layers of glass reduce desired addi-
tional solar heating. 
Using a SINTEF’s program, heat loss figures 
and energy requirements for a standard small 
house has been calculated by Homb and Uvsløkk 
(2012) . 
The house with two stories and a total of 160 m² 
of floor area and a window area of 32 m² was 
equipped with three of the window varieties 
analyzed during the research (Table 2).
In conclusion, the project report illustrates cal-
culated U-values for four types of windows with 
various pane combinations and window dimen-
sions.
As shown in the table below, the calculated 
U-values for the different types of windows are 
relatively similar when they have the same glaz-
ing. The U-values are also relatively independent 

transmittance’s trend to rise.
One further observation was given around the 
need to provide the outer casement of the win-
dow with air openings, in order to give the cavity 
between the casements a certain self-drying 
potential. 
As a matter of fact, without holes for airing, the 
moisture that enters between the casements can 
cause condensation, ice formation and growth of 
fungus (Homb & Uvsløkk, 2012). 
In addition, the report assumes that the need for 
self-drying could vary on a number of factors, 
but primarily on how air-tight the secondary 
casement and sealing strings around them are.
Indeed, the moisture into the space between the 
casements is mostly supplied by leakage of moist 
indoor  which airs out due to non-tight sealing 
strips around the secondary casements. In the 
space between the casements, especially during 
cold months, the cooled air releases moisture in 
the form of condensation of the outermost, cold-
est glass.

Table 2. Calculated heat loss coefficients and energy requirements for a standard detached house 
with three possible window and glazing structures (Homb & Uvsløkk,2012:22). 
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by increasing the window size. This is because 
the glazing accounts for a bigger proportion of 
the window area when the size of the window 
increases. Opposite behavior will have, instead, 
windows with good glazings and low U_G. As 
a matter of fact, the window  U-value will con-
siderably fall as soon as the window size will 
increase.

from the size of the window. When the U-value 
of the frame and casement, U_F , is approxi-
mately the same as the U-value of the middle 
portion of the glazing, U_G, the U-value of the 
window U_W  is roughly the same for all win-
dow sizes.
With poor glazing, U_G will be higher than U_F  
and the U-value of the window  will increase 

Figure 3. Double casement windows with central mullion. From BKS 733.161 Eldre vinduer. Vindus-
former of materlialer (Homb & Uvsløkk,2012:25).
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Table 3.1
The table gives U-values of double casement windows. Windows with mullion and single glass in 
outer casements secondarily insulated with single – or double – glazing in internal secondary case-
ments.
The U-values are colour coded. The highest U-values have the reddest colour, and the lowest U-
values have the greenest colour. The U-values in the table apply to all types of window shown in Fig. 
3 (Homb & Uvsløkk,2012:25).
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two sash bars each. 
The developed concept separated the energy 
demands and the window opening functions 
into two layers: one outer layer for the reproduc-
tion of the original historic window and an inner 
layer for high energy efficiency. 
In this way, it has been possible to obtain the 
same appearance like the original historic win-
dow from outside, by taking a single glazing, 
without any negative effect on the energy effi-
ciency. Moreover, this outer layer takes over the 
weather tightness. 
The passive house window with triple glazing in-
stead, has been integrated in a second additional 
inner layer, taking over the airtightness. 
By rotating the frame cross section 90 degrees 
and by moving the centre of rotation of the fit-
ting, a smaller frame than the conventional solu-
tion was achieved.

PRESERVING HISTORIC 
WINDOWS AS THE MOST 
SUSTAINABLE CHOICE

Efficient enhancements of historic windows, 
while maintaining the historic value of the build-
ing and the window, has been studied within the 
project 3ENCULT by The Passive House Insti-
tute in the matter of The Public Weigh House of 
Bolzano/Italy . 
The analysis over such a case study have brought 
to the development of the smartwin window 
concept, which consists on a flexible system 
adaptable both in case of improvement of an 
existing window by inserting a new window 
layer, or in case of  the exchange of an existing 
window.  
The design of new windows was based on a 
standard coupled window with two sashes with 

Figure 4-8
Rotation of the frame cross 
section by 90 degrees (fig. 
4-5) to achieve a smaller 
frame.
Separation of functions 
into two layers: “historic” 
window outside, integra-
tion of passive house win-
dow inside (Fig. 6-7),
Last prototype installed in 
the Weigh House (fig.8). 
(Exner et al., n.d.)

Figure 4-7 Figure 8
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According to the study, by calculating the win-
dow energy balance (losses minus gains), the net 
losses can be reduced by 70% (double glazing 
vs. original window) or respectively 80% (triple 
glazing). 
Furthermore, the Project Report 192 on Norwe-
gian buildings “Windows in Existing Buildings 
– Maintenance, Upgrading or Replacement?” 
written by Sverre Fossdal from The Directorate 
of Cultural Heritage, analyzed in 1996 the life 
cycle assessment of windows in an existing block 
of  flats in Oslo from 1887. Interestingly such 
study, carried out over a  period of 90 years, has 
shown that the smallest environmental impact is 
reached whether the old windows are supplied 
with an inner frame with single or double glaz-
ing.
Moreover, calculations have shown that the ma-
jor environmental impact is caused during the 
manufacturing of windows. Therefore, according 

Standing in this position the inner frame is not 
visible from the outside and, furthermore, it al-
lows preserving the original old window and just 
adding the second energy efficient layer (on the 
inside or also on the outside). 
The study took also into account the window-
wall connection. 
As in the major part of the case study, no appli-
cation of internal insulation has been possible, 
so that the experts managed to optimize the 
junctions by inserting all around the window 
an insulation layer of 4-6 cm. This helped two 
improve the psi-values9  and thereby to rise the 
surface temperatures in the critical points to 
required values (Fig. 9-10).
Overall, the heat losses caused by original win-
dows were 31.100 kWh/annum. With the instal-
lation of the developed window (with triple glaz-
ing) a reduction of 21.000 kWh/annum could be 
achieved. 

Figure 9-10
Comparison of two window connections – with and without additional insulation (Exner et al., 
n.d.).
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tact, as well as  original materials and the techni-
cal knowledge embodied in the construction of 
window that will also be preserved.
To sum up, according to Sverre Fossdal (1996):

 “When we also take into consideration the 
higher degree of negative environmental impact 
caused by the production of new windows, the 
conclusion is clear: There is no good argument 
for replacing old windows in normal condition 
with new ones, instead of attaching an inner 
frame.”

Historic windows need, therefore, a retrofit 
project that lets conservation aspects be consid-
ered at the same level as thermal performance, 
by taking into account the historic, aesthetic and 
material values, the state of conservation and the 
need of comfort for users.

to this aspect, it is considered more advisable up-
grading old windows rather than replacing them 
with new ones.
On the other hand, however, the total energy 
consumption for a period of 90 years is shown 
higher for the old windows supplied with both 
inner frames with single and double glazings  
than with new windows with energy glass. The 
calculation for the chosen buildings in the sur-
vey has shown approximately 5% higher  total 
energy consumption in the user phase for the 
building with old windows with inner frames 
with single glazing compared to new windows 
with energy glass. Instead, the difference be-
tween new windows with energy glass and both 
old windows with inner frame with double glaz-
ing and coupled windows with double glazing is 
less than 1%. 
Such results, therefore, offer a valuable alterna-
tive of intervention, since old windows with 
double glazed inner frames will not affect the 
exterior of the building and have an energy loss 
of the same magnitude as the windows with 
energy glass.
Even though such solution has been for a long 
time criticized for not being effective enough 
with regard to energy saving, The Cultural Herit-
age Authorities have argued for many years to 
keep old windows (if necessary repairing) and 
add an inner frame as the best solution to im-
prove the technical standard in order to meet 
modern requirements. 
Besides, this keeps the exterior appearance in-
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Energy for EU Cultural Heritage” by Exner D., Luc-

chi E., Troi A., Freundorfer F., Andrè M., Engl K. W., 

In Energy efficiency of windows in historic buildings, 

Passive House Institute.

9. The psi-value is the unit of measure of the linear 

thermal transmittance Ψ, according to which term 

thermal bridges of building components are often 

described. It represents the heat flow rate in the 

steady state divided by length and by the temperature 

difference between the environments on either side 

of a thermal bridge (definition in ISO 10211).

Notes

1. “By  the  late  1970s  adaptive  reuse,  then,  had  

been  widely  accepted both  by  authorities  and  by  

developers  in  the  United  States.  One important  

reason  was  the  creation  of a  federal  historic  tax  

credit program in 1976 as part of the Tax Reform 

Act, and strengthened in the  Economic  Recovery  

Tax  Act  of 1981.  Owners  of historically 

designated  buildings could apply for  up  to  25 

percent rehabilitation tax credit depending on the 

building’s age and listing in the National Register  of  

Historic  Places.” (Legnér,2008:37)

2. Barbaralee Diamonstein, Buildings reborn:new 

uses, old places, New York 1978.

3. Borström & Nilsen, 2012.

4. Translation by the author.

5.  Interview to James Hillman at La Repubblica 

(Bentivoglio, 2004, 28 May).

6. As stated in the report, in order to carry out meas-

urements of U-values according to normal standards, 

the 19th century window had to have an external 

width of a maximum of 1.23m and a height of a 

maximum 1.48m.

7.   UG stands for U-Value of  measured on the centre 

of the glazing.  

8. Case study of FP7 project 3ENCULT “Efficient 
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Figure 1. The Burmeister house in 1895
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tural  development  of  the  building. 
The purpose of the study was going  through  the 
needs  of  every  single  period  and  family  who  
lived the house;  two  elements  which  are  often  
reflected  on the  interior  distribution  of  the  
space  in  a  building. 
Moreover, documenting  the  building’s  history  
has provided me with the opportunity  to  re-
construct  also an  indoor  climate  evolution of 
the building,  since  climatic  reasons  may  have 
caused  architectural transformations  of  the  
interior plans  by  both  a  heating  and  spatially  
point  of  view.
However, beyond the importance fulfilled by the 
house within the Gotland tradition, I have also 
noticed many problems related to a wrong main-
tenance of the house, as well as current inner 
climate conditions which are gradually damag-
ing its prestige.
During the study, both positive and negative 

The attempt to make sustainability and conser-
vation fit together towards new perspectives of 
both identification and reuse of historic build-
ings, has arisen after a deep historical research 
on the case study of the Burmeister house in 
Visby, on the Gotland Island.
The Burmeister house is a 17th century wooden 
burgher house promulgated as UNESCO World 
Heritage since 1995. 
After it was sold to the city in the 1905, it be-
came a really attractive building not only for 
touristic purposes but also to be a model for re-
search about the development of indoor climate 
in  historic  buildings,  especially  in  Gotland. 
During the Project Course in Conservation 
carried out in Visby throughout my exchange 
period at the Uppsala Universitet - Campus 
Gotland, I had the opportunity to study and re-
construct , through  documents  and  plans  from 
the  museum’s  archive  of  Visby,  the  architec-

Figure 2-3. The Burmeister house as it looks nowadays.
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aspect of the house have been analyzed in order 
to highlight its strengths as well as its vulnera-
bilities, and to propose new interventions which 
benefit from the principles of sustainability ap-
plied to the conservation of the house.
Therefore, through the observation of the histor-
ical authenticity handed down from the house, I 
have focused the attention on the present, in or-
der to propose a future perspective which won’t 
look at the Burmeister house as mere monument 
anymore, but rather as “evergreen”  heritage 
made available for the community 365 days per 
year.
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CHAPTER 5

The Burmeister 
House, Visby

A GLIMPSE AT THE HISTO-
RY OF VISBY

Visby is  city and capital of the län (county) of 
Gotland,  in Sweden. 
It lies on the northwest coast of the island of 
Gotland, in the Baltic Sea.
The name was probably attributed to the town 
only in 1203, with the meaning of “holy place” 
(Falck, 2000).
According to Falck (2000), people settled down 
in Visby nearly 5000 years ago thanks to favour-
able live conditions provided by “fishing waters 
adjacent to the settlement and fresh water from 
the springs in the cliffs” (Falck,2000:7). 
During the 12th century the first settlement 
gradually developed into a large community 
which mostly inhabited houses made of wood.
Up to this time the Gotlandic trade took place 
prevalently in the Baltic Sea. It was mostly in 
this period that a number of Germans attracted 
by the profitable trade on the island, decided to 
establish themselves in Visby. 
From the 13th century the German wave which 
occupied the town, led to the building of a large 
number of houses in the town centre. 
Furthermore, in 1260 the Visby inhabitants 
were separated into a Gotlandic and a German 
community, and their common interests were 
protected by aldermen elected by the citizens. 
Because of conflicts between the merchants in 
Visby and the Gotlandic peasants, which aimed 
to settle themselves in Visby and trading there, 
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long sides facing the alleys. Most of them were 
commonly used as storehouses, although some 
may have been also used as dwelling (Fal-
ck,2000). 
From this period Visby saw a significant eco-
nomic depression due to wars and plagues, 
which characterized entirely the 16th century.
Conditions did not improve until the end of the 
16th century, which was marked by a gradual 
recovery for the Gotlandic trade as well as for 
an increasing feeling of optimism towards the 
future.

the Visby citizens started to raise the defensive 
town wall which faced the land.
Tension between town and country culminated 
in the civil war of 1288, when peasants took to 
arms against the citizens of Visby.
The end of the 13th century  marked the peak 
of the Visby’s prosperous era (Falck,2000). As a 
matter of fact, up to that period Visby was one 
of the largest town in northern Europe. The 
area around the harbour had undergone sev-
eral changes and wooden building were mostly 
replaced by narrow, tall stone houses, with their 

Figure 4. The first known map of Visby is thought to have been drawn between 1575-1594 by G. 
Braun and F. Hogenberg (Falck, 2000). 
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Nowadays Visby represents a very attractive des-
tination for tourists. 
In fact,  thanks to its quaint street networks, 
the unique number of well-preserved Medieval 
stone buildings and  church ruins, as well as the 
exceptionally town wall still in good conditions, 
it is considered  “the city of roses and 
ruins “(Falk,2000).
Finally, in 1810 it was designated a protected 
monument and in 1995 it was listed as UNESCO 
World Heritage.

Figure 5. Reconstruction of the Medieval harbour along the Sea Wall around 1300 (Falck, 2000). 

FROM STORAGE TO 
DWELING

The Burmeister house is a Swedish two-stories 
log-house from the mid-seventieth century, 
located in Visby, on the Gotland Island.
Belonged to the German-born Hans Burmeister, 
it was erected around the 1650 as a combination 
of storage, shop and dwelling.
According to Svahnström’s reconstruction 
(1942), the Burmeister house was initially built 
with a central passage with two adjacent storage 
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with a so called “stuga”, a kitchen and a little 
shop along the street.
An  open  fireplace  was  probably  placed  in  the 
northern  room  for  both  lighting  and  cooking.
The  stuga  was  then  heated  only  by  the  warm  
air which  came  from  the  chimney  but  its  
functional  location  on  the  south  side  of  the  
house  has  been a  specific  choice  to  provide  
daylight  and  natural heat for more time during 
the day than the other rooms,  so  that  it  could  
be  possible  to  work  there. 
Initially  rooms  on  the  second  level  were  
mainly used  for  storing  merchandise  thanks  
to  a  dry  environment  provided  by  the  hot  
air  convection  coming  from  the  open  fire  
place  on  the  bottom  floor. 
Later  it  was  partly  refurbished  in  an  exclu-
sive  hall, while  the  northern  part  was  used  
also 
as  a  guestroom  or  as  a  place  for  summer  
lodgings  since  there  were  not  any  sources  of  
heat. 
Probably the two floors were not connected 
internally, the  entrance  to  the  upper  floor  
consisting of an exterior stairway in the back of 
the house.

rooms without any heating sources. 
The first private residence consisted of a modest 
one-room construction, located on the back of 
the main building. This  reconstruction  for  the  
Burmeister  house  could be  associated  with  
the  model  of  the  Swedish  burgher  houses  in  
wood,  commonly  composed  of  storage  houses  
with  a  loft  attached (Lundberg,1978).  
On the bottom floor this plan design also re-
flected undoubtedly the so called “parstuga”; two 
identical dwelling rooms bonded together by a 
passageway, which commonly  separated  the  
dwelling  area  from  a  more representational  or  
public  space (Eriksdotter & Legnér,2015).  
In  the  second  half  of  the  17th  century,  Hans  
Burmeister  married  Karin  Jensdotter,  who  
came  from one  of  the  most  wealthy  families  
on  Gotland. 
During that time the interior spaces of the house 
were remodeled: the central passage was divided 
into two minor entrance halls due to the con-
struction of an intermediate chimney combined 
with a new brick wall. The  entrance  hall,  ex-
cept  for  its  main  function to  receive  people  
in  the  house,  had  also  the  important  role  to  
decrease  drafts  controlling  the  indoor  climate  
and  comfort  in  the  inner  rooms.
According  to  Eriksdotter  and  Legnér (2015) 
the  entrance halls also permitted the inhabitants 
to shut off rooms not  in  use,  depending  on  
their  different  functions.
The previous storage compartments in the bot-
tom floor were transformed into a domestic area 
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Elaboration by the author of the reconstruction plan of Burmeister house in the earlier fase 
(Svanström 1942).

N
Scale 1:100
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Reconstruction plan of the groundfloor of Burmeister house in 17th century by the author.

Scale 1:100
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Reconstruction plan of the firstfloor of Burmeister house in 17th century by the author.

Scale 1:100
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Scale 1:100

Reconstruction by the authorof of wthe main cross section of Burmeister house in 17th century by 
the author.
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resources, functions were assigned to rooms 
according to their inclination to be heated for a 
long time during the day from natural heating 
sources as sunlight.
The  stuga,  thanks  to  its  location in the house 
was the most used room during the day. 
For this reason it was the best  insulated  and  
most  heated room, so that shutters  for   win-
dows  were  placed  only  here  to  provide  a  
more  continuous  insulation.
Moreover, in  the  stuga  was  placed  an  iron  
stove  according  to  the  function  of  the  room  
in  which  the  heating  source  was  used  only  
for  spatial  heating.
Although  the  iron  stove  produced  a  smoke-
free and  radiant  heat  over  a  longer  time  than  
a  fire  place,  it  didn’t  provide  any  source  of  
light;  for  this reason  it  was  in  general  cou-
pled  with  candles.
New spatial divisions were applied to the an-
nex west part of the main house in which were 
placed an entrance hall, an office and a minor 
representative hall.
A chimney was also added probably due to the 
addition  of  the  new  room,  more  formal  in  
style  than  the older living room, with an open 
fireplace of sandstone.
Inner panels were installed in both the stuga on 
the  bottom  floor  and  in  the  great  hall  with  
its  adjacent chamber on the first floor. This 
choice was probably due to the will of having a 
nice feature in the house,  but also as  a  good 
strategy  to  provide  a  more  insulated  environ-

THE HOUSE’S ADAPTATION 
TO INCREASING SOCIAL 
AND COMFORT NEEDS 

Through centuries, many architectural trans-
formations in the house were due to climatic 
reasons. 
The Little Ice Age, for example, which  in-
volved  the Island of Gotland and the all North 
of Europe from 16th to 19th century, may have 
brought among people the necessity to produce 
a more energy efficient system by the invention 
of new heating sources such as cast-iron stoves 
or later tile ovens, which affected a less-wood 
consumption  and generated a warmth  lasting 
longer.
Furthermore, new  social  norms  of  private  life  
brought  new organizations  of  interior  spaces  
from  multifunctional  rooms  to  smaller  inti-
mate  ones.  
As  a  consequence, the need to heat more rooms 
in a more efficient  way  led  to  rise  up    more  
chimneys  in  the buildings  in  order  to  easily  
warm  up  all  of  them. 
In the plan from the 1723 inventory, reconstruct-
ed by Svahnström  (1942),  it  could  be  no-
ticed  how  under the  ownership  of  Alderman  
Marten  Burmeister  the house  was  subjected  
to  changes  and  re-divisions according  to  the  
specific  functions  of  each  room; however the 
heated rooms were only the main ones where the 
family used to spend most of the day. 
At that time, according to low availability of 
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ment.  
Moreover, the  inner  boards  were painted  with  
different  17th  century  motives  which  were a  
symbol  of  status  and looked  like  impressive  
tapestries  as  well (Eriksdotter & Legnér,2015).
According to Eriksdotter and Legnér, lack of 
paintings could also have been a sign to indicate 
the presence of some kind of wooden insulation 
in the sockets along the floor.
Yellow-painted  paneling  were  furthermore  
added  on  the  outside,  which  besides  being  in  
vogue  at  that  time,  they  were  also  an  exteri-

or measure  to  decrease  drafts  in  the  building.
According  to  Erixon  (1947)  this  kind  of  
wooden burgher  houses,  originally  designed  
to  house  both a  dwelling  and  a  storage,  were 
transformed over  time into  more  refined  
dwellings  with  an  increasing  number  of  
rooms  and    space  divisions to  accommodate  
different  and  specific  functions. 
This     important    changes    undoubtedly    
brought   the demand  for a newer and  more ef-
ficient type of heating source.
After the death  of the last member of the Bur-
meister family  in  1852  the  house  was    pur-
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Elaboration by the author of the reconstruction plan of the ground floor from Svahnström,1942.
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Elaboration by the author of the reconstruction plan of the first floor from Svahnström,1942.
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Elaboration by the author of the reconstruction plan of the ground floor from Svahnström,1942.
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and  a  porch  was built on the north façade 
(Fig.8).  Among these changes the tile roof was 
replaced with zinc plating and the open fireplace 
in the great hall was converted into a tile stove  
possibly  with  a  construction  of  piping  inside,  
so that the room could have been heated in a 
more efficient way. 
This  choice  had  probably  been  encouraged  
as  a fact that there was not the need to light the 
room with the fireplace anymore; since, as we 
could notice in a  picture  from  1890 (Fig.6),  

chased  by  other different tenants  including a   
shoemaker  who probably used the house as a 
shop, workshop and dwelling. 
Between 1886 and 1895, under the ownership of 
the physician H.D.Bolling, the Burmeister house 
was affected by a restoration impulse.
For this purpose the architect Emil Viktor Lan-
glet was entrusted with giving the house a Swiss 
style appearance.
According  to  the  will  of  the  tenant,  Swiss  
canopies were  added  to  the  entrance-doors  

Figure 6. Picture of the fireplace in the great hall that in 1890 was converted in a tile stove.
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On the ground floor  there was  a custodian’s of-
fice  in  the  north-west  side  and two  collection  
rooms  on  the  upper  floor.
The  first  floor  perhaps  began  to  be  used  as  
a  living  quarter  and not  just  for  festive  occa-
sions  or for storing,  and  this  led  to  the  en-
largement  of  windows  letting  more  light  and  
heat  from  the  sun  in. 
In  the  room  adjacent  to  the  main  hall  was  
also settled  a  large  bedroom  heated  by  a  
fireplace. Under Björlin wall  paintings  in the 
house were replaced  with  panels,  and  this also  
provided  a  better  indoor  insulation.
From  this proposed plan  it  could  also  be  
noticed  the  intention  of  Björlin  to  remove  all  
the  canopies  in  Swiss  style  from  the  entrance  
doors.
In a picture from 1895 (Fig. w1) it could be 
noticed how curtains started  to  be  used  prob-
ably  as  sunlight  protection  especially  during  
summertime,  even  though they represented 
also an efficient way to avoid drafts  in    winter  
time  because  of  the  presence  of  single pane 
windows. 
According  to  Eriksdotter and  Legnér (2015), in  
winter  time  a  second  sash  should  have been  
used  in  all  windows  for  better insulation.
Between 1845 and 1900 an ivy plant covered 
freely all of the south façade, and over time it 
put the shutters out of use, letting a less efficient 
control of the indoor climate. 
A  later  plan  shows  the  intention  to  reveal  
rafters  in the  main  rooms  of  the  house  and  

those  modern  sort  of  heating sources  were  
often  coupled  with  kerosene  lamps.
Under  Bolling  the  house  was  also  used  as  
an  office  for  medical  practices,  since  he  was  
a  doctor;  and  this  maybe  brought  the  need  
to  have a  better  interior  organization  in  the  
house.
He, hence, commissioned  the architect Langlet a 
proposed plan for the interior restoration of the 
Burmeister’s house. (Fig. 7) 
The attempt seems to be that  to create more 
rooms, smaller in size, to be heated with both 
the modern tile stoves and iron stoves, and so, to 
change their previous functions.
In 1895 the house was sold to the Colonel Gustaf 
Björlin, to whom probably belonged the three 
different proposed plans (Fig.9-10-11), where 
it could be noticed step by step all those trans-
formations that he would have liked to make in 
order to  convert the building into an historic 
house museum in the spirit of late 19th century 
style.
From  the  first  plan  it  could  be  possible  to  
get  the will  of  changing  the  functional  uses  
of  the  house.
The  previous  stuga  was  transformed  into  a  
reading  room  without  any  trace  of  heating  
source, supposing  perhaps  the  presence  of  an  
iron  stove.
The  shop  in  the  adjacent  room  persisted  and  
the kitchen  was  moved  away  in  the  basement,  
leaving the  main  room  on  the  northern  part  
for  an  office. 
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 Figure 7. Proposal plan from the Visby museum archive made by the architect V.Langlet for Bolling 
at the end of the 19th century.
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Figure 8. External view of the project for the restoration of the porch on the north façade in the 19th 
century style from the Museum archive.
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 Figure 9. First proposal plan from the Visby museum archive illustrating the Burmeister house be-
tween 1895 and 1905  when the Colonel Björlin bought the house.
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 Figure 10. Second proposal plan from the Visby museum archive illustrating the Burmeister house 
between 1895 and 1905  when the Colonel Björlin bought the house.



The Case Study Of Burmeister House In Visby

97

Figure 11. Third proposal plan from the Visby museum archive illustrating the Burmeister house 
between 1895 and 1905  when the Colonel Björlin bought the house.
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Elaboration by the author of the basement of Burmeister house from the third proposal plan of 
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Elaboration by the author of the groundfloor of Burmeister house from the third proposal plan of 
1895-1905 under the ownership of Björlin.
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Elaboration by the author of the firstfloor of Burmeister house from the third proposal plan of 1895-
1905 under the ownership of Björlin.
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Elaboration by the author of the attic floor of Burmeister house from the third proposal plan of 
1895-1905 under the ownership of Björlin.
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Scale 1:100

Reconstruction by the author of the main cross section of Burmeister house from the proposal plan 
of 1895-1905 under the ownership of Björlin.
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Figure 12. Proposal plan from the Visby museum’s archive for the restauration of the south part of the 
basement in the early 20th century under the Colonel Björlin.
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Elaboration by the author of the proposed plan for the restauration of the south part of the basement 
in the early 20th century under the Colonel Björlin.
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century,  shows  clearly  the  attempt  of  further  
modifying  the  interior  plan  of  the  house. 
It  was probably from  this period the intention  
to  remove  the  south-western  chimney  and  
to  adopt  new  modern  ways  of  heating  the  
rooms,  according  to  their  new  functions. 
It  was  certainly  due  to  the  progress  of  the  
heating technology  that  all  the  big  main  
rooms  were  split in smaller rooms which could 
have been heated more easily and  longer  with  

cover  them  with wood  panels  painted with dif-
ferent  motives  according  to  the  specific  func-
tion  of  the  room. This  method,  besides  mak-
ing  some rooms  more  important than others, 
it was also a good way to protect all the rafters of 
the house’s structure from external attacks such  
as  moisture,  shifts  in  temperature  and  so  on.
According   to   this   plan    the   canopies   in   
Swiss   style    persisted. 
A  third  plan,  probably  from  the  early  20th 

Figure 13. This picture with the view of the great hall  in the background was shooted during a survey 
on November 2014. Different paintings could be noticed on the paneled walls as well as on the door.
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better  insulation  against  the  drafts  from  the  
basement.
On  the  south  side  of  the  house  windows  
were  enlarged  letting  more  light  and  heat  
from  the  sun  in. Moreover on the east side of  
the roof  a  new  part  was  added.
The  ivy  plant  on  the  south  façade  kept  grow-
ing  freely and  it  was removed only  at  the  end  
of  the  century,  killed  by  the  frost  during  the 
winters  of  the  1940-41 (Eriksdotter & Legnèr, 
2015). 
After the Burmeister house was sold to the mu-
nicipality, it was no longer used as a dwelling.

modern  tile  stoves  or  iron  stoves. 
In  the  plan  almost  every  room  had  visible  
rafters,  and  this  may  witness  the  completely  
renovated  and  sumptuous  appearance  of  the  
building  according  to  the  new  life  habits  of  
the  owner  and  of the  high-social  class  during  
the  early  20th  century.
In  1905  Björlin  got  tired  of  the  restoration  
and  sold  the  house  to  the  city. 
Despite his purpose to transform the Burmeister 
house into an historic house museum, the in-
terior plan of  the  building  remained  almost  
more  as  a  dwelling.
According to  a  survey  dated 1905,  in the stuga  
the  heating  source,  previously removed  from  
the  intention  to  create  a  drawing  room, was  
replaced,  and  a  new  tile  stove  was  settled.
One of the most important changes made under 
Björlin was also to take down walls and floor 
boards to create a large paneled dining hall, 
which was probably not used every  day but only 
in weekends or for celebrations.
Towards  the  northern  garden  a  double door  
with  windows was  put  in,  which, however, 
made  the  room  chillier.
Although  the  paneled  walls  and  the  ceiling,  
it  was  not  properly heated   because   of  the  
presence  of  an  open    fireplace.
In the north-western side of the house a further 
division of the space was made, creating a do-
mestic room and  a  passage  to  bring  dishes  to  
the  dining  room.
The  floor  was  also  recurrently  carpeted  for  a  



The Case Study Of Burmeister House In Visby

107

Figure 14. Plans from the Visby museum archive o the survey of Burmeister house in 1905,  when it 
was purchased by the town.
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Figure 15. Drawings from the Visby museum archive o the survey of Burmeister house in 1905,  
when it was purchased by the town.
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Elaboration by the author of the groundfloor of Burmeister house from the survey of 1905 when the 
house was purchased by the town.
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Elaboration by the author of the firstfloor of Burmeister house from the survey of 1905 when the 
house was purchased by the town.
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Elaboration by the author of the main cross section of Burmeister house from the survey of 1905 
when the house was purchased by the town.

Scale 1:100
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to several important transformations which 
often compromised the stratified architectural 
history of the building, in order to preserve it as 
emblem of cultural heritage.  

THE STYLISTIC 
RESTORATION IN THE 
20TH CENTURY

Towards the end of the nineteenth century the 
modern restoration movement was straightened 
by an all-penetrating historicism which brought 
to the spread of the ‘stylistic restoration’. 
According to Jukka Jokilehto (1999), the roman-
tic appreciation of historic monuments was given 
new vigor through the confidence provided by 
the development of modern science and technol-
ogy, as well as by positivism in philosophy.
This was felt especially in the arts, in the con-
struction of architecture and ‘monuments’ in dif-
ferent revival styles, and in the work on historic 
buildings, which were forced to reach stylistic 
unity, or even stylistic purity, as the ultimate aim 
of ‘restoration’. 
Mostly for  this  reason, when  in the 1905  the 
Burmeister house was sold to the municipality, 
several  changes were  made in  order  to  give  
the  house  its  original  appearance. 
Indeed, the  tile  oven  in  the  most used room 
on the bottom floor  was  converted into an 
open fire place, while the great hall on the  upper  
floor  retained  its  original  heating  source.
The  south-western  chimney  was  also  removed  

To sum up, it has not always been possible to 
understand clearly  which  changes  were  con-
cretely    made according  to  the drawings from 
the historic archive,  since  many  elements were  
replaced  in  order  to  accommodate  new  func-
tions  for  the  building,  and  most  of  these  
changes  were never  documented  enough.
Hence, it becomes sometimes difficult to under-
stand the real reasons which  resulted in some 
specific choices. 
However, approximately analyzing the whole 
architectural history of the house, it could be 
interestingly noticed how until the end of the 
19th century, despite several transformations of 
both the inside and outside appearance of the 
building, architectural choices were always made 
almost respectfully towards the architectural 
tradition that characterized the house over time.  
This was certainly due to the fact that during the 
pre-industrialization era people was used to take 
advantages from traditional methods transmit-
ted from ancestors and limited themselves just to 
add further panels to the existing walls or sashes 
on windows, in order to conserve the inner 
climate and to protect themselves from the cold-
ness of the winter. 
Therefore, in some cases, as happened at the end 
of the 18th century in Burmeister house, these 
choices were due both for comfort reasons and 
for accommodating a renovated stylistic fashion.
However, from the beginning  of the 20th cen-
tury, the spread of industrialization and of a new 
consciousness about historical buildings brought 
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timber edges cut at 45° to form little shades 
between one and the other, timbers on  the 
southern façade have simply been squared with 
a hatchet and do not have any finishing on the 
edges, rather they look neglected.
Such a different quality in  finishing may there-
fore witness the presence of yellow panels only 
on the façade which faced the main square as 
well as the one facing the main street (Figure18). 
As evidence of such assumption there is a pencil 
and water color painting from 1845, in which the 
southern and eastern facades are both illustrated 
with yellow panels covering them (Figure 19).
However, the only proof of the absence of panels 
on the western façade could be attested by the 
fine-finished timbers, which still stand in good 
conditions if compared to the other sides of the 
house. 
The latter in fact,  are currently characterized by 
a manifested decay probably attributed to the 
presence of the ivy plant, which was removed 
later. 

and the  zinc-plated  roof  was  replaced  with  
the  tile  one.
In  the  dining  room  of  the  ground  floor,  the 
old  decorated  ceiling  was  removed  as  well.
According to the attempt to convert the building 
to its old appearance, even windows were trans-
formed, so that nowadays they are characterized 
by just one pane, according to how they probably 
looked like in the 17th century. 
Moreover, there are recognizable traces of possi-
bly advanced typologies of windows or elements 
which have been removed and which we don’t 
have any documentation of.
This  assumption  is  made  on  the  basis  of  
findings like  hooks  and  mountings  and  also  
a  small  split two  centimeters  deep,  which  has  
been  noticed on  the  window  sill  and  which  
may  witness  the old  presence  of  a  second  
sash  or  some  other  element which provided 
the room with a better insulation.
The  latter  element  in  particular  is  only pre-
sent in  the main room  on  the  bottom  floor,  
where, however,  there  are  still shutters  in  all  
windows,  since  probably  that  has always  been  
the  most  used  room  in  the  house.
It is also attributed to this period the removal 
of both  Swiss style canopies and  yellow  panels  
on the outside. Regarding the latter, nowadays it 
could be possible to notice on the main façade  
different degrees of finishing between the west-
ern and the southern façade (Figure 17). 
Indeed, while the western façade of the house 
has a more regular shape and surface with the 
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Figure 17. Partial view of the current western and southern façade of the Burmeister house. 
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Figure 18. Partial view of the western and southern façades,  how they probably looked like during 
the 19th century. Photomontage by the author.
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Figure 19. Pencil and water color painting of the Burmeister house from 1845, which attested the 
presence of yellow panels covering both the eastern and southern façades. 
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It had already been adopted in a number of 
buildings some years earlier, but now the archi-
tecture, and the design were shown to a larger 
audience. The exhibition organized by the 
Swedish Society for Crafts and Industrial Design 
aimed to let people understand architecture not 
primarily as technology, but as politics, and a 
conscious housing policy was needed in order 
to manage the housing question, such as the 
overcrowding in small flats, which was one of the 
major problems in Sweden. 
According to Helena Mattsson and Sven Olov 
Wallestein (2010) in the 1920s to 1960s architec-
tural discourse, people’s need were considered to 
be very important. They were seen as biological 
imperatives, and as such, their fulfilment was 
considered a right. 
Furthermore, needs were attractive concepts for 
architects which fulfilled a powerful position as 
mediators between the entitlement to a better life 
for the individual on the one hand, and societal 
interests on the other.  A way of life that would 
waste resources without satisfying needs was 
considered detrimental to public welfare.
They decided whether people’s ways of living 
should be taken into account, and even before 
that, which techniques could be used to evaluate 
these. 
The welfare which marked Sweden around 1930s 
brought also the birth of architectural function-
alism which started to be seen as “The Utopia of 
Everyday”. 
Functionalism was an answer to many needs of 

SWEDISH SOCIETY AND 
THE ADVENT OF 
FUNCTIONALISM 

The earlier years of the twentieth century repre-
sented for Sweden the most important formative 
moment of a particular architectural modern-
ism. In 1930s the ‘Swedish model’ was at its 
first phase, which was also a time of crisis and 
restructuring of capitalism with repercussions 
throughout the world.
The economic crisis of the 1930s had a major ef-
fect on the European Modern Movement.
The important shift from the crisis to economic 
progress came after the Second World War in 
most European countries, where it was merged 
with a critique of modernist architectural culture 
and values, whereas in Sweden the crisis was 
short-lived, lasting from 1931 to 1934. Besides, 
from 1934 to 1950 Sweden had the highest 
economic growth rate in the world thanks to 
the Social Democratic government ruled in a 
coalition together with the Farmer’s Party for 15 
years. (Mattsson & Wallestein,2010)
However, in its Swedish version modernism was 
not portrayed as a break with tradition, like in 
the case of European avant-garde, but rather at 
least as a programme to reconnect traditional 
values to the contemporary development. An 
important event for the Swedish Modernism 
Architecture was the Stockholm Exhibition in 
1930, which signaled the breakthrough for the 
new style in Sweden. 
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functioning of traditional objects, for the pro-
duction of a ‘patchwork’ history that can make 
the old and the new co-exist, and for the emer-
gence of a “rational consumer” who sill always, 
spontaneously, desire what he or she ‘truly’ needs 
(Mattson & Wallestein,2010:9)”.

MODERN ARCHITECTUR-
AL CHOICES IN THE BUR-
MEISTER HOUSE

A focus on the historical events and the main 
thoughts concerning the modern architectural 
movement in Sweden during the twentieth cen-
tury can therefore help us to easily understand 
and maybe to justify those architectural choices 
that were taken not only on the growing archi-
tecture but also on historical buildings, asking 
them to respond to new social requirements.
It was in the attempt to improve the quality of 
life through modern technological approaches 
that, even in the Burmeister house it was decided 
around 1970s to made new interventions, in 
order to guarantee an adequate state of comfort 
to users, in view of accommodating  the  new  
touristic  center  of  the city  and  spaces  for  art  
exhibitions  in  summertime.
Firstly  the  north-western  side  of  the house  on  
the  ground  floor  was transformed  by  adding a 
toilet and a wardrobe, and by hiding completely 
the old staircase which brought to the basement 
(Fig. 20-21). Secondly, wirings    were   added   
on  the  bottom floor.

the time, not only in form of new solutions, but 
also as a way of following up and developing ear-
lier solutions. Parts of the Swedish architectural 
heritage reappear in the buildings of functional-
ism.
An interesting thing was that functionalisms 
stayed, survived, and made such an impact be-
cause of its connection to the political situation, 
where massive investments were made in the 
building sector. 
In 1932 when the Social Democrats came to 
power in Sweden, it was the starting point of 
Swedish welfare policy and the development of 
Folkhemmet (The People’s Home), which had 
the power of reorganizing  not just the labour 
market but also the home and the house itself, as 
the label of the new order suggests. 
According to Mattsson and Wallestein (2010) the 
difference between the first and second halves of 
the twentieth century has often been described 
in terms of a paradigm shift from a society 
of production to one of consumption. In this 
period consumption became the driving logic of 
capitalism responsible of an important economic 
growth and a widespread welfare which saw a 
conspicuous improvement in people life-style 
and a demand for much comforts:

“In this way consumption had two sides: on the 
one hand it was a force that destroys traditional 
values, uproots traditions, and renders symboli-
cal values obsolete; on the other hand it must 
become a counter-force that allows for the re-
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Changes involving historical buildings were only 
focused to satisfy the own needs of people who 
were going to live there.
As a matter of fact, the social welfare and the 
wide availability of energy resources of those 
years, allowed unsuitable transformations of 
cultural heritage, considering just the possibility 
to replace important elements of the old struc-
ture with more efficient modern devices and 
techniques. 
Even if this interventions involved a much wider 
waste of energy compared to ancient natural 

Moreover, the  building  was   partially  heated  
with  electrical  heaters  from  the  second half of 
the twentieth century (Fif.22),  but  most  of  it 
was  not  heated  at  all,  leaving  the  old existing   
fireplaces and  stoves  to  play  only  a  decorative 
role.
It was evident, hence, the lack of care toward the 
cultural heritage and also of a firm bond between 
architectural conservation and energy saving. 
At that time it seemed as if society was not inter-
ested in historical and artistic things in them-
selves, whether they were ancient or modern. 

Figures 20-21 reveal the presence of modern additions, such as a wardrobe and a toilet, covering the 
staircase that originally connected the house to the bottom floor. 
The latter nowadays is not owned by the municipality.
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during the twentieth century, if we can talk of 
“virtuosity” in relation to such decisions. 
Hence it becomes important to consider the 
historical context in which the modern architec-
tural conception grew up, where  similar choices 
of interventions on the historic structure were 
considered valuable, since there was not as much 
consciousness about the historical heritage and 
energy consumption as we have nowadays, and 
the first purpose was that of fully satisfy people’s 
need.

tools which controlled the inner climate, accord-
ing to the common thought of the period, noth-
ing would have been able to substitute technol-
ogy. 
It is usually very difficult for us thinking of such 
interventions as suitable choices, since nowa-
days the concept of building conservation and 
energy-saving are well-established in our mind, 
together with all those issues concerning sustain-
ability. 
Nevertheless, we have to admit that our current 
conception about these issues could not be the 
same without all the “virtuous mistakes” made 

Figure 22. From this picture ,shooted in the great hall during a survey of the house in November 
2014, electrical heaters could be noticed on the painted walls.
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During my research period on Burmeister house 
I considered indispensable focusing on relevant 
matters that are gradually contributing to dam-
age the historical value and role of the house 
within the Swedish community.  
The following chapter takes the challenge to 
propose new sustainable interventions which, 
coupled with the conservation practice, could be 
able to face the vulnerabilities of the house, and 
also to provide future users with the opportunity 
to benefit from it with a new consciousness.
The main two problems, which arose during 
the research, regarded both an inefficient inner 
climate that is relevantly damaging the wooden 
structure, as well as a low insulation rate of the 
whole building, which determines a high level of 
energy dispersion and discomfort.
All these factors are incentivized by a manifested 
state of carelessness by the municipality who 
owns the building itself. 
Within my study I have particularly analyzed the 
aspect of the energy dispersion with a particu-
lar focus on windows, which I considered the 
building component more responsible for heat 
losses and cold air intake in the house, as well 
as the most easily manageable to be upgraded, if 
compared to a dubious insulating intervention 
on walls made of logs.
Therefore, within this context I have carried out 
two design proposals in order to upgrade exist-
ing windows, while reducing their air infiltra-
tion and preserving the historical structure in its 
whole. 

CHAPTER 6

The Sustainable 
Challenge:
Cultural Value 
And Use



Part 3

122

(Blades,Poupard & Barber, 2011).
It consists of  the use of heating systems to 
control RH: when room RH rises above a pre-
determined value (known as the RH ‘set point’) 
the heating is switched on and, according to the 
psychrometric relationship of temperature and 
air moisture content, the RH will fall as the tem-
perature rises. When the RH falls below the set 
point the heating is switched off.
However,  today such method does not seem to 
completely achieve  its purpose. 
According to the National Trust, organic materi-
als such as timber structures are vulnerable to 
the damaging effects of inappropriate relative 
humidity (RH). 
As a matter of fact, shrinkage and desiccation 
can occur  in  excessively  dry  conditions  (typi-
cally  below 40 %)  and  swelling  and  attack  by  
mold  and  wood boring insects when conditions 
are too damp (typically above 65 %) (Broström, 
Vyhlídal & Kilian, 2010).
Analyzing data from a monitoring of the inner 
climate of the Burmeister House over a period 
of ten months, relevant moisture picks could be 
noticed (Fig.1).
For instance, during the winter season the house 
is subjected to upward trends reaching 82% of 
RH in January, whereas around March there is 
a drop which leads the RH value nearly to 30%.  
Moreover, particularly in the summer season, as 
a consequence of an higher outdoor and indoor 
temperature, the RH rate has a constant range 
fluctuating between 50-70%, while it reaches 

Through such observations, which I believe in-
dispensable, it could be possible to consider for 
the house a wider range of functions, which go 
further than the use of an house-museum only 
few months per year

MAINTENANCE AND 
INDOOR CLIMATE

Burmeister house is subjected to different grades 
of decay, which are mainly due to both a lack of 
maintenance by owners and a disadvantageous 
inner climate.
The first problem is related to a sporadic pres-
ence of users, which over years have abandoned 
random objects in the house. The absence of 
maintenance helps also to create a filthy environ-
ment and to allow pest propagation. 
The second problem instead is related to the 
mild heating currently undergoing at the ground 
floor, as well as in the main room on the first 
floor, which provides the house with an attrac-
tive environment for the breeding of bugs and 
wood-boring insects.
The existing heating system was settled in the 
house during the 20th century  in order to en-
sure an inner climate able to preserve both the 
wooden structure and the painted panels on the 
inside walls according to the conservation heat-
ing system.
Conservation heating is considered by The Na-
tional Trust as the main method of controlling
relative humidity (RH) in historic houses 
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Figure 1. Monitoring data of the inner climate of Burmeister house. Document belonged to Uppsala 
University-Campus Gotland.
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the baseboards, especially in the passage of the 
stairs at ground floor. The latter is a clear sign 
that wood-boring insects are alive and active. 
(Fig. 2-3).
Indeed, the wood  dust, which emerges from the 
holes by depositing on the surfaces, corresponds 
to the ejection of insects excreta during their 
digging activity (Liotta,1991:16). Thereby, it  is 
considered an useful evidence of an ongoing 
infestation by wood-boring insects.
Furthermore, the larval growth and the duration 
of the larval stages depend upon temperature 
and humidity. The reduction in length is mostly 

again the higher pick of 82%  at the beginning of 
winter.
Although the main purpose of the conserva-
tion heating was to reduce the RH rate in order 
to preserve the 17th century log-house from 
destroying attacks of insects; such a vulnerable 
inner climate still contributes both to weaken the 
old timber structure and to provide a perfect en-
vironment for the propagation of wood-boring 
insects inside the walls.  
After a survey carried out in November 2014 
it was noticed that inside the house there is a 
widespread amount of powdery wood dust on 

Figure 2-3 Wood dust by borer insects on the baseboard of the passage next to the staircase. Pictures 
have been shooted during a survey in the house on November 2014.
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conservation heating is that, even if it represents 
a robust method, the stability of the RH inside 
the building depends on the air infiltration rate 
and the temperature control. The other problem 
is that conservation heating is required also in 
summer in order to maintain a moderate RH. 
However, the summer heating could be avoided 
if the house has large facing south windows, as 
in the case of Burmeister house (Rademacher, 
2010).
Besides, even if dehumidification has not been 
regarded as appropriate for historic buildings 
due to poor regulation, recent developments  in 
electronic hygrostats have made this technology 
an attractive alternative (Broström & Larsen, 
2011).
There are two methods for  dehumidification  of  
atmospheric  air:  the condensing and the ab-
sorption dehumidifier. 
The first  is composed by a fan that drags the air 
through the cooling unit to extract the moisture, 
which drips into a bucket or to a drain.
 “The cooled air then passes through the heating 
unit and back into the room a little warmer than 
before. This method works well in heated build-
ings but is less efficient below 8˚C “ (Broström & 
Larsen, 2011:2027).
The latter, instead, passes the air through a 
desiccant, that is usually composed by silica gel, 
which absorbs  the  water  vapour  from  the  air.  
“When  the  desiccant  is  full,  a  supply  of  
warm  air removes the moisture  to the outside. 
The  advantage  of  this  method is that it works  

linked to the thermal conditions to which the 
finished wood is subjected (Ridout, 2000:58). 
According to Liotta (1991), if the wood is placed 
in heated environments, the length of a larval 
stage can be relevantly reduced from a normal 
duration of two years to one year.
In this way the number of larvae generated 
within the same period drastically increases, 
even reaching a time span of only few months 
from a generation to the other. 
This increase in the larval cycle obviously af-
fects the conservation of wooden structures and 
manufactures. 
Generally, a timber moisture content of about 
12%, which corresponds to nearly 60-65% RH,  
is the lowest that newly hatched can tolerate, so 
that almost every kind of wood-boring insects  
will die if timber moisture contents remain 
below about 12% throughout the year (Rid-
out,2000:58). 
According to such assumptions, the inner cli-
mate of Burmeister house currently provides, 
nearly all year long, the ideal environment to this 
kind of attacks. 
A new climate control strategy results, hence, 
indispensable to avoid mold growth and propa-
gation of insects. 
According to Broström and Larsen (2011:2026) 
“there are two options for a simple humidity 
control strategy in historic houses which are not 
permanently occupied by humans: Conservation 
heating or mechanical dehumidification.” 
However, the principal problem related to the 
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On the contrary it is important to not ventilate 
when the outside air is more humid than inside 
(Fig.4). 
However, it often happens that when the out-
door air is drier than the indoor air, it is also 
cooler. Cool air is counterproductive when it 
comes to lowering the relative humidity. There-
fore, according to Klenz Larsen, Wessberg and 
Broström (2013:59), in this case the adaptive 
ventilation can be fitted with a preheater drawing 
energy from solar photovoltaic panels placed on 
the outside, so that to prevent a ventilated driven 
cooling of inner spaces.
In conclusion, the high rate of RH which cur-
rently generates the propagation of borer spe-
cies represents a relevant problem that has to be 
rapidly faced by competent professionals, since 

at low temperatures, even below zero degrees. 
The humidity is not transformed into a liquid, so 
the device does not need a drain or a bucked to 
be emptied. However, the device requires ducts 
for the release of the warm humid air to the out-
side” (Broström & Larsen, 2011:2027).
The main advantages of dehumidification lays in 
its energy efficiency property, particularly if it is 
adopted in small buildings (Broström & Larsen, 
201).
As a matter of fact, during the summer season 
a dehumidification system does not require to 
constantly heating up the building, so that a 
conspicuous amount of energy consumption is 
reduced.
Another alternative approach to the existing 
conservation heating in order to reduce the high 
rate of RH, especially during the summer sea-
son1, could be the adaptive ventilation, which 
uses to control ventilation only to take in outside 
air. 
The latter is drawn from the outside without pre-
heating, and it needs to be drier than inside to 
provide acceptable conditions.  Such condition 
is achieved thanks to a fan, which is controlled 
by a small computer connected to the inside and 
outside sensors for temperature and relative hu-
midity, and that take advantage from the natural 
diurnal and seasonal variations in the outside 
absolute humidity (Broström, Klenz Larsen & 
Wessberg, 2013).
In this way the outside air is taken in only when 
the moisture content results lower than inside. 

Figure 4. The adaptive ventilation principle (Bro-
ström, Klenz Larsen & Wessberg, 2013:55).
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well as the evidence of remarkable handcrafted 
skills. 
The restoring trend in the late nineteenth cen-
tury also influenced the Burmeister House, with 
particular attention for its windows, which were 
replaced in  the attempt to bring back the house 
to its 17th century appearance. This interven-
tion implied different alterations and losses, such 
as original windows, which over centuries had 
probably been upgraded, and additional sashes 
used in winter time to provide a more insulated 
inner environment (Fig. 5-7). Today, few traces 
of these components are still present on the win-
dow side jambs. 
During the period of analysis and archive re-
search upon the historical and architectural 
development of the house, I have personally 
surveyed existing windows. 
The latters are characterized by a very small 
frames 25mm thick and 130mm width,  hinged 
through sashes to a central glazing bar by metal 
hooks. w
The choice to bring back the house to its old 
appearance determined relevant consequences, 
which went further beyond the loss of important 
cultural components. 
As a matter of fact, once realized, such interven-
tion had to deal with important issues of conser-
vation, as well as new energy demands in step 
with social comforts that were about to change. 
Over years several interventions have been ap-
plied to the house with the attempt to preserve it, 
although no interventions have been carried out 

their presence determines a risk not only for the 
valuable components of the building, such as 
painted panels, wooden trim and mouldings, but 
also for the safety of the building structure in its 
whole.
Furthermore, through simple measures, such 
as hiring volunteers to keep the house regularly 
cleaned and educating  people to not overlook 
such a valuable heritage but rather benefitting 
from it, it would be easier to prevent the build-
ing from the most common cause of decay; the 
negligence. 

CURRENT ANALYSIS ON 
EXISTING WINDOWS 

Between the late nineteenth century and the 
early twentieth,  windows were among the first 
items likely to be replaced, while for the other 
components of the building many different alter-
natives were considered before replacing them. 
Although Hillman during his interview to La 
Repubblica  (Bentivoglio, 2004:43) conversing 
about windows, used the word "banal" in its 
negative meaning, these architectural elements, 
which have always had a special leading role as 
celebration of the achievement of the bourgeois 
city,  exert an undeniable fascination (Ortelli, 
Zurbrügg, Wall Gago & Roch, 2012:8).
The window, in fact, is a simple but at the same 
time complicated object. 
Even considering only its technical aspect, it 
often submits amazing constructive solutions as 
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with the purpose to upgrade it and to provide 
the community with a valuable building which 
boasts of being part of the UNESCO World Her-
itage since 1995.

Fig.5-6 View of the window on a southern wall at the ground floor.  In Figure 6 it could be noticed 
the presence of  a kind of hooks  and   also  a  small  split two  centimetres  deep. They could both 
witness the previous existence of a second sash  or  some  other  element which provided a better 
insulation of the room.
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Figure 7. External view of a window on the southern façade at the ground floor.



Part 3

130

0 5 10 20 50 100 130cm

0 5 10 20 50 100 130cm

Inner front

CC’ Cross section

AA’ Cross section



The Case Study Of Burmeister House In Visby

131

Exterior front
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THE COMPARATIVE 
APPROACH 

Nowadays, new energy requirements in historic 
buildings determine important reflections about 
problems which involve the whole society, such 
as the radical transformation of an historic struc-
ture with the attempt to upgrade it. 
However, carrying out interventions of this kind 
would often mean to ignore the important prin-
ciple of authenticity related to heritage (Ortelli, 
Zurbrügg, Wall Gago, Roch, 2012). 
As a matter of fact, when we handle historical 
heritages such as buildings, we should take into 
consideration that they have already undertaken 
processes of  adaptations and transformations 
which are intrinsic in the appearance of the 
building itself.  
Indeed, where modernization, technical update, 
improved comfort, or simply adaptation to the 
tastes of the time occur, this heritage "sans qual-
ités"  (2012:15) continues to evolve and change.
In this context, therefore, the diversities within 
an historic structure should be highlighted 
as well as respected and not nullified, since 
as assumed by the study “Aassainissement de 
fenêtres - Immeubles d'habitation 1850 – 1920”  
(2012:15) , the historical development of a build-
ing is part of its reason for existing. 

Thus, it became also important, within my study 
on the existing windows of Burmeister house, 
to find and compare several sustainable ways of 

Facing the issue under a technical point of view, 
the U-value of windows at the current state is 
4,58 W/m²K, a relevant data if considering that 
today the U-value demanded by newly made 
windows must be < 1.6 W/m²K according to the 
regulations effect now (Pracchi, Rat & Verzeroli, 
2014).  According to a study reported by Pracchi, 
Rat and Verzeroli (2014), particularly interesting 
are the following cases of transmittance values  
calculated by different types of interventions: 
insertion of secondary glazing (preferably with 
shutters 1,27 W/m2K), insertion of storm cou-
ple with insulating glass (1,1 W/m2K), insertion 
of interior storm window with insulating glass 
(1,06 W/m2K), replacement of existing glass with 
insulating glass (1,4 W/m2K) and insert of insu-
lating shutters (1,7 W/m2K) 2 . 

Excessive heat losses due to low insulated win-
dows and permanent ongoing radiators contrib-
ute to increasing rates of CO2 emissions as well 
as the higher levels of global warming.
Therefore, such data illustrates a discomfort rate 
by which both users and the environment are 
affected.
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study conducted by the Laboratoire de Con-
struction et Conservation at the Ecole Polytech-
nique Fédérale de Lausanne (Ortelli, Zurbrügg, 
Wall Gago, Roch, 2012), the intervention of up-
grading historic buildings results paradoxically 
to be much more difficult and challenging than it 
would be the mandatory retention of the current 
state, since it would imply more responsibilities 
in order to respect the historic structure while 
improving it. 
The samples illustrated are different one from the 
other both in term of window frame, width of 
glazing,  as well as for the presence of a variable 
distance of the cavity between the two windows. 
The presence of a cavity within casements, in 
fact, would established the so-called “dynamic 
insulation”, which is a special form of heat recov-
ery 4 .
Through the cavity the outside air migrates 
towards the inside during winter, reducing the 
temperature difference between the cavity and 
the outside, thus resulting in a smaller transmis-
sion of heat losses. In addition the cavity works 
as a greenhouse and thus contributes to more 
solar heat gains.

upgrading historic windows while preserving the 
cultural value of the building as a whole.
Therefore, I have consulted  drawings of old 
carpentry manuals3  in the attempt to propose 
solutions as less invasive as possible,  but I have 
also studied the most recent types of windows in 
the market, in order to achieve the best energy 
performance, always respecting the current state. 
To facilitate the reading of the proposed inter-
ventions, I took the usual graphic codes which 
illustrates maintained parts drawn in black, and 
the new parts in red.
One of the goals of my research was to assess 
the impacts of different architectural interven-
tion methods on the current state of Burmeister 
House’s windows and to compare them (Table 1).
Among all the upgrading samples presented in 
the table, I have chosen to explain in detail two 
of them, which according to my study, would 
best fit the requirements of conservation and 
energy improvement of the historic building in 
question.
Therefore, the analyzed options reflect a dynamic 
transformation dominated by current social at-
titudes as well as comfort.
However,  the purpose was certainly not to carry 
out  irresponsible changes within the historic 
structure. On the contrary, the challenge has 
been to create a method based on valid and 
sustainable alternatives, rather than standard 
solutions often inadequate to the character of the 
historic building.
Of course, the task is not easy. As assumed in the 
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Reduction 
in heat loss
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 Window
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moulding
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pre-existing 
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5
5

5
4-6-4

5
4-6-4

4-15-4

Table 1. Comparative table of thermal transmittances relating to different kind of restoring approaches on 
windows.
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The great advantage of the method defined 
within the  ISO 10077-1 (2006) lies in the fact 
that it allows the evaluation of the thermal per-
formance of a window without requiring com-
plex calculations (Ortelli, Zurbrügg, Wall Gago 
& Roch, 2012). 
On the one hand we should also take into ac-
count the composition of the wall in which the 
window is inserted, or how it is connected to it. 
On the other hand, the thermal justification can 
be made on the basis of data provided by manu-
facturers of windows and glazing.

TWO UPGRADING 
PROPOSALS FOR EXISTING 
WINDOWS

After a deep analysis of several different ways 
to upgrade historic windows, the present study 
illustrates two project proposals which highlight 
the consideration around the coexistence of both 
conservation issues and modern sustainable 
intervention in the Burmeister house. 
As a matter of fact, the proposals analyzed 
below strive to benefit from the existing case-
ment window by simply equipping them  with a 
second window. Through such method it would 
be possible to achieve improved energy perfor-
mances together with a more comfortable indoor 
climate.  Indeed, whereas the inner window 
ensures airtightness and thermal insulation, the 
outer window retains bad weather.

Comparisons between different rates of interven-
tion have been carried out on the basis of U-val-
ue calculations, according to the method defined 
in the ISO 10077-1 (2006), which considers the 
formula:

Ug = heat transfer coefficient of the glazing 
Uf = heat transfer coefficient of the frame  
Ψg = linear heat transfer coefficient of the insu-
lated glazing edge seal
Ag = glass area
Af = frame area
Aw = Ag + Af
lg = length of inside edge of frame profile 
(or visible periphery of the glass sheet)

For double windows, the normative ISO 10077-1 
calculates the U-value considering separately the 
two windows (Uw1 and Uw2) and determining 
the U-value of the whole window according to 
the following equation (ISO 10077-1, 2006: Art 
5.1.2):

 Rsi and Rse represents the internal and external 
surface resistances. 
Rs represents the thermal resistance of the air 
layer between the two windows. 
In normal cases, Rsi is 0.13 m²K / W, Rse is 0.04 
m²K / W.
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original window, because they are adapted to 
receive double insulating glass 4-6-4 with a Uw 
of 3.3 W/ m²K. 
In this case the distance between the two case-
ments is 120 mm width.
Furthermore, inner sashes are nailed to the 
frame by bronze hinges. The opening mecha-
nism of the additional layer is characterized by 
an inner metal rod coupled with the handle. The 
latter is made of bronce in order to maintain a 
similar appearance to the pre-existing opening 
couplings.
In order to guarantee a better indoor climate, 
seals are placed on the inner window. 
However, the occurrence of condensation phe-
nomena is avoided thanks to the presence of 
relevant draughts on the historic window, which 
ensures the ventilation of the cavity. 
Moreover, the thermal calculation shows that 
through this upgrade,  the U-values of the win-
dow can achieve 2.27 W/m²K, providing approx-
imately 51% of better insulation than the original 
single window. 
Even though the new window has been thought 
to be as less invasive as possible, with such pro-
posal the contribution of natural light inside the 
room results reduced of few centimeters per side, 
because of a diminishing of the glass surface. 

Overall, this kind of consolidation it is not vis-
ible by the outside, maintaining, in this way, the 
integrity of the historical façade, while guaranty-
ing a relevant insulation of the building from the 
inside. 
The proposed windows are made of wood, which 
is the most sustainable and durable material 
adopted in windows (Pracchi, Rat & Verzeroli, 
2014:439), and are characterized by technical de-
tails and methods close to the traditional manu-
facturing, providing an aspect that is similar to 
that of the old windows. 
This is not only due to the appearance of  fittings 
and moldings but also the relationship between 
sashes and window frame is similar. The only no-
ticeable difference is that the thicknesses of the 
latters were increased to allow the installation of 
double glazing, as well as seals and glazing beads 
according to modern window standards.

PROPOSAL A

The first proposal suggests to upgrade the ex-
isting windows by installing the new wooden 
window frame directly to the historic window 
casement.
In this way it is possible to upgrade the window 
by occupying only the already existing  window 
span, without compromising the historic wood-
en structure. 
Both window frame and sashes  are  made 
of  wood and are characterized by thicknesses 
which are greatly superior than those of the 
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Exterior front
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Figure 8. Proposal A. Inside view.
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Figure 9. Proposal A. View in between the old window casement (right) and the new one (left). 
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Figure 10. Proposal A. Outside view.
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PROPOSAL B

The second proposal considers the installation of 
a second window directly on the original mould-
ing of the historic window. 
In this case the window moulding is used as win-
dows frame to accommodate inner sashes of the 
second insulating window. The latter is charac-
terized by a special shape in order to better fit 
with the original moulding trim. 
In this proposal the distance between the two 
casements is 200 mm width.
Wooden sashes are nailed to the moulding by 
bronze hinges. Even in this case a double insulat-
ing glazing 4-6-4mm is used. 
The inner opening mechanism of the new win-
dow is composed with a metal rod coupled with 
the handle. The latter is  made of bronze in order 
to provide the new window with a suitable ap-
pearance to the historic context.
However, the installation of the additional layer 
is less visible by the inside than the previous 
proposal. This factor also contributes to not 
relevantly modify the supplying of natural light 
inside the room, since inner sashes of the new 
window are designed to perfectly fit with the 
historic window moulding.
The thermal insulation achieved by the addi-
tion of a double glazing window to the existent 
moulding is characterized by an U-value of 2.0 
W/m²K, providing approximately 58% of bet-
ter insulation compared to the existing single 
window. 

The advantage of such installation is related 
to several factors, such as the minor range of 
invasiveness than the previous proposed inter-
vention, the wider glass surface provided by 
nailing the window sashes directly to the exist-
ing moulding, as well as the sustainable reuse of 
a pre-existing component from the old window, 
contributing to save the environment from the 
production of an additional window frame.
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Exterior front
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Figure 11. Proposal A. Inside view.
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Figure 12. Proposal A. View in between the old window casement (right) and the new one (left). 
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Figure 13. Proposal A. Outside view.
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However, for this reason people are not able any-
more to evaluate other approaches, which rather 
take into account the vulnerability and histori-
cal value of the building in its whole, such as the 
renovation or doubling of existing windows.
Therefore, within my research, which aims to 
look for sustainable methods of intervention in 
the Swedish Burmeister House, I have analyzed 
and compared approaches extremely striven to 
the respect and low-invasiveness of the historic 
structure, in order to preserve its value, and also 
to upgrade it for new and modern uses. 
In the recent past the house, which is commonly 
used only in summer time, has also been used 
for short periods during the winter season as 
workstation of the university staff (Figure 14).
In fact, the extremely cold inner temperature 
did not allow them to work suitably, so that they 
were forced to move to another place. 
Therefore, the improvement of the insulation 
rate of the house through existing windows, 
coupled with the mild heating system currently 
ongoing, could represent an interesting starting 
point to accommodate new uses of the house 
even during the coldest season. 
Only in this way people will be able to benefit 
once again from the historical building as well 
as appreciate its cultural importance, which over 
years has been widely overlooked. 

Overall, it must be noticed that the upgrade of a 
single glazed window with a second window is a 
solution which easily combines together energy 
saving and conservation requirements, in order 
to allow a more sustainable as well as environ-
mentally-friendly use of the house.
According to the study  “Aassainissement de 
fenêtres - Immeubles d'habitation 1850 – 1920” 
(Ortelli, Zurbrügg, Wall Gago & Roch, 2012), 
upgrading  windows with cultural value does not 
only concern issues of energy saving or sound 
insulation, but rather it raises other important 
questions such as the integration of contempo-
rary elements in historic buildings, the coexist-
ence of ancient and beautiful materials with 
modern and synthetic ones, the replacement of 
valuable woodworks with industrial products 
designed for a wide range of applications; and 
finally the "mise à la benne" of esteemed items 
because of normative which acts regardless of 
their value.
Furthermore, nowadays a  lack of social sensitiv-
ity and awareness about such issues led to a rel-
evant ignorance of alternatives able to preserve 
the historic structure, while meeting nowadays 
comfort requirements.
As a matter of fact, the excessive demand of 
energy  services makes manufactured windows 
prevail, so that old windows are automatically 
replaced by standardized new windows.
Currently, the facility of  advanced technological 
products in the global market  let people quickly 
obtain what they need. 
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Figure 14.  This picture was shooted by Andrea Luciani in April 2011, during a short period in which 
the university staff used the Burmeister house as workstation.
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perature influencing transmission and reducing heat 

losses. 

Notes

1. According to Broström, Klenz Larsen and Wess-

berg (2013:56), summer heating is not considered a 

very energy efficient solution to the problem of high 

relative humidity in the summer.

2. All operations  described  are  always  carried  out  

after  maintenance  and  recovery  of  the  existing  

window, with joint sealing and placement of seals.

3. Schneck, 1963.

4. According to Julius Vincent, the heat recovery 

principle can be easily understood by analogy to the 

feet of a duck. 

The latter, in fact, is based on the principle that the 

core temperature of a duck is about 37°C, such as for 

human beings, thus they have similar physical behav-

ior when have to protect themselves from the cold. 

Even though the body of a duck is well insulated by 

feathers, when it swims in ice-cold water would lose a 

lot of heat through its insulated feet. Thus, the upper 

side of its feet  works as a heat recovery device:

“Warm blood from the core flows into the feet, 

warming up the cold blood returning from the toes. 

Therefore the average temperature of the toes is 

much lower than the core temperature and hence 

the heat loss into the cold water is much lower than 

expected considering the surface area of the webbed 

feet.” (Haartsen and Van den Ham,2008, p.313)

Such phenomenon, hence, can be applied to poorly 

insulated historic buildings, by increasing average 

radiant temperatures in winter and allow air tem-
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Applying sustainable interventions in conserva-
tion does not mean to adapt the historic con-
struction to modern comforts, but rather to find 
a middle way able to preserve the building on 
the one hand, and to let people easily adapt to it, 
on the other.
The attempt of such thesis has been, hence, to 
study the important relationship which ex-
ists between sustainability and conservation, 
in order to provide historic buildings with new 
approaches able to upgrade the old structure, 
rather than to radically adapt it to contemporary 
social requirements, which often disregard the 
importance of cultural heritage by focusing the 
attention only upon people needs.
Therefore, today it is our responsibility to respect 
the valuable existence of the historical heritage 
by benefitting from the technological progress 
with the only purpose of guarantying sustainable 
interventions which apply the three simple rules 
of authenticity, compatibility and minimum 
intervention.  
Resorting to the use of modern technologies, 
in fact, does not represent a loss of authenticity 
towards the historical building, rather it consti-
tutes a fair compromise in the research for the 
ideal balance between conservation and energy 
efficiency requirements.
What we need today, thus, is a new sensibility, as 
well as awareness towards these relevant issues. 
According to Giancola and Heras (2014), 
the  basic  assumption  to  operate  properly  a  
modern  conservation  project  and  functional 

Conclusions
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with the damage of their irreplaceable values.
The debated case study of Burmeister house, 
therefore,  has incentivized me to concretely 
approach the real problems related to an his-
toric structure as well as to its preservation and 
maintenance. As a matter of fact, the analysis on 
the vulnerabilities of the building has provided 
me with the motivation to seek new opportuni-
ties in order to strength its values and highlight 
its authenticity. 
In conclusion, as heirs of such beauties and cul-
tural values, it is our duty to preserve this herit-
age and to prevent it from disappearing. 
Moreover, an  appropriate  retrofit  of  traditional  
buildings  could achieve  the  lowest  possible  
energy demand  without  endanger  the  con-
servation  of  the  building  and  guarantying  a  
healthy  indoor environment and the cost effec-
tiveness of the intervention.
Joint actions are, hence, necessary to apply the 
different requirements of sustainable  energy  
principles  to  the  different  sites’ constraints  
and  potential  opportunities of an historic struc-
ture.
In doing so, however, it becomes primarily 
fundamental to approach ourselves to old con-
struction methods in order to adopt compatible 
interventions while preserving the integrity of 
the historical heritage. 

adaptation may be enclosed in the statement 
"preserve means to know."
As a matter of fact, retrofitting historic buildings 
requires society awareness upon their  values  
and  their  importance  as  a factor of identity 
and cultural significance.
This consciousness, however, is closely linked to 
education, ranking this as the starting point for 
any conscious and respectful society.  
The assessment of heritage, hence, begins by 
knowledge, and consequently by its study.
According to Giancola and Hera (2014) ideally, 
this awareness would prevent the degradation of 
heritage, so its cost would be limited to mainte-
nance.
After a broad theoretical approach upon such 
relevant matters, which are increasingly involv-
ing and subjugating the building sector, it be-
came fundamental for me to define a pragmatic 
method able to turn this theory into one and 
tangible reality.
Identifying a method within this context has 
meant  to find out an efficient and compatible 
strategy, able to create the right balance between 
building conservation, energy efficiency and 
sustainability.
As presented through this thesis, the most ef-
ficient way to find such balance  consisted of  
collecting, analyzing and comparing data from 
different research reports in order to define the 
ideal combination towards new energy-saving 
solutions that avoid rash replacements of historic 
components, such as historic windows, together 
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