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LIST OF ABBREVIATIONS AND DEFINITIONS

Aesthetics (in GreekA i s t hiensofiafjssa philosophical field that delves
into the concepts of beauty, taste, and the underlying principles of art, with an
emphasis on the subjective aspects related to our senses and eif@iagwsill,
2019). The notion ofAestheticswas developed by the B century philosopher
Baumgarten. According to him, this knowledge reflects our experience in the
surrounding world, cultural traditions and moral values (WeamdjYu, 2018).In this
dissertation, Aestheticsin architecture isc onsi der ed il asensoy Vi S
experience that reflects ethical attitudes and values of a particular group or
popul at idaitd& GrégDexilil tiVilenigkd, 2022).

Anthropocentrisni an approach that positions human beings as the focal point
of moral and ethicatonsiderabns. Anthropocentrism is closely tied to humanism,
prioritizing human values and wdiking. It views ethics through a hureentered
lens, valuing nature only for its usefulness to humans. In contrast, ecological ethics
explores other perspectives likeocentrism(valuing all living beings intrinsically)
and ecocentrism(valuing entire ecosystems). While anthropocentrism has been
dominant, modern environmental ethics aims &more inclusive and holistic
approach, considering both human and environahevell-being(Kalenda, 2006).

Architecturei Aif uncti onal , spati al and visual
buildings, urban complexes and | andscap

Biophilic desigri a transformative, science based approach to architecture and
urban planning that acknowledges the vital role of natural elements and systems in
enhancing human health, wélking, and our connection with the environment,
ultimately aiming to establishalhmonious relationships between humans and nature
(Browning et al., 2014).

Ecological consciousnegshighler level of consciousness regarding humanity's
role and importance within the natural world which recognizes the inseparable bond
between humanityral nature and understanding how the yeling of society relies
on the condition of the natural environméalenda, 2006).

Environment acomplex system of animate (living) and inanimate {haing)
natural objects that surround an individual ovantj organism, providing a habitat or
living space. It encompasses various elements such as the air, water, land, plants,
animals, and ecosystems. Human beings are deeply interconnected with the
environment through ecological ties. This means that ourlve@llg and survival are
dependent on the health and functioning of the natural world (Kalenda, 2006).

Ethics (environmental, ecologicdil) the termEthicsused in this dissertation
refers to environmental and ecological ethics, which is an applied fieldrmative
ethics that studiesonnection between humans and the natural wamttiraises the
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guestion of man's responsibility for the state of nature. The task of this ethics is to
justify the ecologicamoral value of behavior and to subordinate thecgss of
assimilation of nature carried out in society to the criteria of morality (Kalenda, 2006).

Holism (or holistic approachi) a theoretical principle that refers to the integrity
of nature and emphasizes the interdependency of each of its patdinggeople.
Ecocentric ethics is based on this principle (Kalenda, 2006).

Genius loci &irit of place)T a concept that originates from ancient Roman
religion and philosophy. It refers to the distinctive character or essence of a particular
location or place. In this contexGeniusrefers to the divine guardian or spirit
associated with a specific place, dodi means place. The concept recognizes the
unique and inherent character, atmosphere, and identity of a specific location or place,
resulting from its natural features, cultural history, and human activities. It
encompasses both tangible and intangibjgects that contribute to its overall essence.
(Esmaeili & Sinclair, 202

Naturei an integrated set of ecological components (land, its depths, surface
and underground waters, atmospheric air, forests and other vegetation, animals and
microorganisms,genetic fund, landscapes, outer space) that guarantee natural
conditions for human life and activity and the existence of living organisms (Kalenda,
2006).

Nature protectioni a set of finternational, state, regional and local
administrative, economic, d¢bnological, political, legal and social measores
designed to protect and rationally use the Earth's nature and the nearest outer space
for the benefit of all people, as well as future generations. The ethical aspect of nature
conservation emphasizes thmportance of preserving and loving nature in
guaranteeing the normal existence and development of humans and other species
(Kalenda, 2006).

Regenerative approaclior Regenerative sustainability) the Regenerative
approach as the most advanced conceptsastainability, seeks to trespass the
boundaries of only sustainirthe current state and instead focuses on restoring the
damage caused by human activities, aiming to create a sustainable built environment
that emulates the qualities of natural systémterms of materials, ietactions, and
overall behavior (Brown et a2018).

Restorative approach (or Restorative sustainability)an approachin
sustainability paradignthat seeks to rejuvenate arnestore social and ecological
systems to a state wfell-being(Andreucci et al, 2021).

SustainabilityT Sustainability, from a scientific perspectividustrates the
ability of a system or process to be continued arerextended duration without
exhausting crucial resources causingsubstantial daage to the environment,
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society, or economy. It involves the responsible and balanced utilization of natural
resources, while considering the interconnections between ecological, social,
economic, and cultural factors. Sustainability ascore cacept of sustainable
development.

Sustainability aesthetick in general understanding, aesthetics revealing and
emphasizing théintrinsic beauty of our connectedness to ecosystems and sustainable
systems and holding potential for the built environmeats a specific approach
Sustainability aesthetigs discussed in Introduction antapterAesthetic expression
of sustainabilityGragulevil il t&Vilenigka et al, 2022).

Sustainable architecture (or sustainable buildiiigarchitecture characterized
by physical, social, culturaland visual longevitythat is valuablein historical,
aesthetic or scientific perspective(Rutkauskas, 2012). In current understanding
sustainable architecture is defined as the wholenees of design, construction, and
operation ®buildings and structures that minimize negative environmental impacts,
conserve natural resources, and promote thehedlg of occupants and surrounding
communitiesIt employs a comprehensive strategy that covers the complete lifespan
of a structure,which includes planning, construction, utilization, and eventual
dismantling or repurposin&eechapterDefining sustainable architecture

Sustainable developméniithe development that meets the needs of the present
generation without compromising thability of future generations to meet their own
needs. The definition was formulated within the documé@&®ur Common Future,
commonly referred to as the Brundtland report. This report was issued by the World
Commission on Environment and Development (V,Ea commission under the
United Nations, in 1987 (United Nations, 1987he concept of sustainable
development was further elaborated upon at the United Nations Conference on
Environment and Development held in Rio de Janeiro in 1992, also known as the
Earth Summit(United Nations, n.d.)Besides the social and economic aspects, the
idea of sustainable development has also been augmented with an ecological necessity
(Kalenda, 2006)Currently, growing attention is given tte importance of its cultural
dimensionand its inclusion in sustainable development concept.
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1. INTRODUCTION

1.1. Area of the Research

Sustainability hadecome a matter of significant public concérrthe recent
decades highlighting the need farsgainable solutions across all aspects of modern
life. Sustainability in architecture has become a basic need which is usually analysed
through the main four dimensions: environmental, economic, saaidl cultural.
However, while there has beam incrasing volume of literaturéocused on the
technological aspects of sustainable architecture, there still remains a notable gap in
research that comprehensively examines the concepitiddsophical, and artistic
perspectives of this field (Daélgita & Gradulevil il t&Vilenigkd, 2020).

The prevailing perception of sustainable architecture as a technical and
functional discipline has led to a neglect of its aesthetic potential, resulting in a lack
of sensibility to culture and place. Sustainable architestuneld not only be viewed
as a means to achieve environmental sustainability goals but also as an opportunity to
create aesthetically pleasing and meaningful spaces that enhance the human
experience. Therefore, incorporating aesthetics into the desigegsris necessary to
achieve substantial and vital sustainability in urban contexts.

The definition of sustainable architecture emphasizes the importanite of
aesthetic valuélhe termfArchitectur@i s currently descri bed
ofdes gning and making buildingsdo or fith
(Cambridge University Pressi.d.). Art and style (synonymously expression
aesthetics)are closely associated with culture and aesthetics. Aesthetics, in this
context, refers not dynto visual experience but also to cultural history and identity.

As atangible matter, buildings can last for thousands of years, but the ecological crises
of the 1960s and 1970s highlighted environmental problems associated with the use
of new substanee and pollution caused by modern way of life. The term
isustainability, o officially introduce
relation to the field of architecture and construction as an ethical responsibility to the
future generations (Daéigitd & Gradulevil il t&Vilenigkd, 2021).

Sustainabl e architecture therefore r
is an approach to design that combines environmental sustainability with aesthetic
considerations. It refers to the idea that produmiddings, and landscapes can be
designed in a way that is visually pleasing and inspiring wiakeng lessegative
impact on the environment. This approach to design involves an assessment of the life
cycle of materialsincludingan evaluation of thecelogical consequences related to
their production, utilization, and disposal.

Frequently, sustainable architectural design is aesthetically expréssed
involving natural materials and elementseating thegreen spaces, aridtegrating
sustainable tectologies and systems that improve energy efficiency while
minimizing waste.By combining environmental sustainability with aesthetics,
sustainability aesthetics aims to creafesigns that are both socially and
environmentally responsible and visudlgpiring
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Even more, newest ethical considerations in the sustainability field insist on
considering the new approachregenerative sustainability a holistic approach to
sustainability that aims to restore, renew, and res#talatural systems and oesces
to a state of health and abundance. Thus, the concept of sustainable architecture should
be approached not only as a technimatl economic challenge but as an ethical
responsibility to the planet and future generations as well as a possibilityes¥ a
aesthetical |l anguage. However, the exp
sometimes lead to very unusual and unexpected results that cause discussion or
sometimes even rejection by the public.

Protecting, adaptive-reuse,

CULTURAL reconstructing, restoring ENVIRONMENTAL

Quality /'

ce of designing and 111:11{11111
in which BUILDINGS are nitz Matter as a resource

Saving, protecting,
rational use
Re-use, recycle
Eco, natural, renewable

materials

Architecture - the{ART and pract)
Architecture - the STYLE

Cultural value + ETHICS:

Aesthetic experience
Identity ) . )
SU /- “meeting the needs of the present without compromising th
3 hite generations to meet their own needs” > holistic approach

Acceptance ??

SUSTAINABILITY AESTHETICS Y

SOCIAL 9

Fig. 1. Area oftheresearch.he i ni t i al message decoded in
farchitectureodo illustrates the primary foc!

tangible matter (buildings) bringing the ethical responsibility which evolved to holistic
approach andll together with the latest technological advances call out the emergence of
new (sustainability) aesthetiddow is it expressed in architecture and is it accepted by the
public?(Source: author)

Literature review conducted in the study illustratieelvagueness of definition
fisustainable architectuseand the undefined characteristics ofisustainability
aesthetiod as well aghe currently prevailing focus on economidatechnological
aspects of sustainable buildings,lack of publicationsanalysing sustainability
aesthetics anthe limited number ofresearclperspective that coverthe conceptual
perspectiveof the field Nevertheless, many scientigisphasisehe importance of
including the cultural dimension in sustainable development.

Therefore this dissertationcontributes to the understanding of the aesthetical
development of sustainable architecture by attempting to rewidespecifythe
definition of sustainability in the field of architecture, especially focused on its
aesthetic featured.he dissertationi Ex pr essi on of sustainab
directionso explores the meaning and pul
architecture, its expression (directions, treodstyle) and features as well as possible
future devabpment.
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1.2. The Aim and Objectives of théissertation

The aim of thisdissertationis to contribute to the understanding of the
aesthetical development of sustainable architecture by identifying possibilities of
creating aesthetically recognizable andegsing sustainable architecture and
developing methodological framework of describing and assessing the aesthetic
expression of sustainable buildings.

The objectives of thiglissertationllustrate the structure of the study and the
main topics of scienti€ articles in which the results were published. Objectives of the
dissertatiorare as follows:

1. To conduct a literature review that covers definition and development of
sustainable architectural expression and its ethical background using timelines
and mird mapping;

2. To analyse examples of sustainable architecture focusing on the sustainable
buildings in the Baltic Sea region and to identify challenges and problems of their
aesthetic expression;

3. To analyse the role of aesthetics in the assessmenstainable architecture by
studying architecture quality criteria and the most widely applied sustainable
buildings' certification systems;

4. To form a methodology for describing and assessing the aesthetic expression of
sustainable buildings based on theoretical concepts of biophilic design,
sustainability aesthetics, regenerative design, and genius loci;

5. To conduct a field study of the seledtarchitectural objects in Lithuanby
applying the prepared conceptual methodojogy

6. To complement the existing classifications of sustainable architecture directions
by providing a new classification that reflects the current variety of sustainable
archtecture trends and to evaluate their psychological acceptability by conducting
a sociological survey and preparing the quantitative and qualitative analysis of the
data obtained.

7. To formulate the conclusions of the possibilities to create aesthetically
recognizable and pleasing sustainable architecture.

1.3.Scientific Novelty of theDissertation

Sustainability in architecturie a fasigrowing field of interest, especially #s
public worldwide is getting concerned about environmental isddesever,the
research has not yet caught up with the demand.cuharal dimension of the
sustainable developmetncludingtheartistic expression of sustainable architecture
still lack attentionas described in the literature revieshgpterll i Overview of
Scentific Literaturg. This dissertationcomprehensively examines the conceptual,
philosophical, and artistic perspectives of this field.

Thisdissertatioranalyses the definition of aesthetics in sustainable architecture,
examina the meaning of sustainability in architectumaalyses contemporatsends
and their acceptancef architecture professionals and the general pufliis
dissertationprovides a new perspective on aesthetics in sustainable architecture by
analysing the relation betweenethical attitudes towards the environment and

13



architecturakxpressiopaddressing current challengas,well aexploring potential
avenues for future development.

Moreover, this research explores the common messages encoded in dastainab
architectureandat the same time discusses the importance of aesthetics as a quality
criterion in architecture, but highlights its unclear definitidhe study represents a
novel approach by exploring the common messages encoded in sustainable
architecture and provides a unique perspective on considéaiesthetics as a visual
and sensory experience that reflects the values of a specific population ad group
(Daugilaita & Gragulevil i t&Vilenigkd, 2022).

The study offers an innovative perspective hgifting the importance of
aesthetics as a quality criterion in architecture, but acknowledging its unclear
definition. The study analyses the criteria for evaluating architectural objects,
emphagiing aesthetics as a crucial quality criterion for advagciustainable
architecture and sustainable development efforts, which helps to expand the existing
concept of architectural quality.

This work systemises and expands existing classifications of sustainable
architecture trends and provides a more contempomlnd comprehensive
understanding of sustainable architecture aesthetic directions. The study provides a
methodological framework of describing and assessing the aesthetic expression of
sustainable buildings that could bring practical value by acting asuece of
inspiration.

Overall, this dissertation provides practical approaches, such as evaluation
criteria of improving aestheticabensorial experience, as well as historic,
opinionbased and philosophic considerations of applying sustainability gbirce
the field ofarchitecture that allows to to develop the notion of aesthetic quality.

1.4. Structure of the Dissertation

The dissertation ibased ora collection ofscientific articlesand iscomposed
of six scientific articles published in ScopRQ4-Q2 ranked journalsncluding three
of these journals aldoeing ranked in Web of Science and one in Index Copernicus.
Agreements have been obtained from theuathors and publishers to incluttmse
scientific papers in the doctoral dissertation. Toeenprehensive list of articles is
presented belowccording to their topics as contribution to this dissertation

1. Daugelaite, A., Grazuleviciu¥ileniske, I. (2022). Retrospective Analysis
of Sustainable Architecture: MiAdlapping Development of Ideamnd Expression.
Jour nal of sustainable architecture and
statyba. Kaunas : Technologija. ISSN 2@2®0. eISSN 2332000. Vol. 30, no. 1,
p. 7892. DOI: 10.5755/j01.sace.30.1.29829 [Scopus; Index Copernicus; [DOAJ
[CiteScore: 0,80; SNIP: 0,433; SJR: 0,212; Q2 (2021, Scopus Sources)] [M.kr.: H
003] [Contribution: 0,500]. The scientific contribution of the author of this
dissertation lies in carrying out a historical analysis of development of sustainable
architectue and its relation to ethical ideas, writing the main body of text, including
results and discussion.

2. Daugelaite, A., Grazuleviciw¥ileniske, I. (2021). The Relationship
between Ethics and Aesthetics in Sustainable Architecture of the Baltic Sem Regi
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Sustainability. Basel: MDPI. ISSN 20-AD50. Vol. 13, iss. 4, art. no. 2259, pl14.

DOI: 10.3390/su13042259Social Sciences Citation Index (Web of Science);
Scopus; DOAJ] [IF: 3,889; AlF: 4,719; IF/AIF: 0,824; Q2 (2021, InCites JCR SSCI)]
[CiteScoe: 5,00; SNIP: 1,310; SJR: 0,664; Q1 (2021, Scopus Sources)] [M.kr.: H
003] [Contribution: 0,500]Scientific contribution the author of this dissertation
consists of data collection and analysis, writing the article, and text editing for the
final version

3.GrazuleviciuteVi | eni ske, 1. Vililnas, G., D
aesthetics in building sustainability assessment. Spatium. Belgrade: Institute of
architecture and urban & spatial planning of Serbia. ISSN-565X. elSSN 2217
8066. Vol.45, p. 7989. DOI:10.2298/SPAT2145079G. [Scopus; DOAJ] [CiteScore:
0,50; SNIP: 0,210; SJR: 0,155; Q1 (2021, Scopus Sources)] [M.kr.. H 003]
[Contribution: 0,334] Scientific contribution the author of this dissertation consists
of writing part of literatue analysis, describing architectural theories relevant to
balancing the aesthetic and environmental criteria in the assessment of sustainable
architecture, text edition for the final version.

4. Daugel ai t e, A., GrazOlavitiedileniske] . 1. 022).
Characterizing sustainability aesthetics of buildings and environments:
methodological frame and pilot application to the hybrid environments. Landscape
architecture and art. Jelgava: Latvia university of agriculture. ISSN-2&238. eISSN
22558640 Vol. 19, no. 19, p. 6¥2. DOI: 10.22616/j.landarchart.2021.19.06.
[Emerging Sources Citation Index (Web of Science); Scopus] [CiteScore: 0,50; SNIP:
0,362; SJR: 0,283; Q1 (2021, Scopus Sources)] [M.kr.: H 003] [Contribution: 0,333].
Scientific contribubn the author of this dissertation consists of writing part of
literature analysis, describing architectural theories and distinguishing the set of
features of sustainable buildings.

5. GrazuleviciuteVileniske, ., Daugelaite A, Viliunas G. (2022). Cldiestion
of Biophilic Buildings as Sustainable Environmergsildings. Basel: MDPI. ISSN
20755309. 2022, vol. 12, iss. 10, art. no. 1542, p-151 DOIl:
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in Lithuania: A Qualitative Study. Journal of Sustdilea Architecture and Civil
Engineering = Dar ni oJoli 32 &o.d {2023) pages ¥la i r
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The published articles serve as a structural representation of the dissertation and
demonstrate the fulfilment of the reseamobjetives. TheRetrospective analysis of
sustainable architecture: minachapping devepment of ideas and expression
(Daucflaitd & Gradulevil il t&Vilenigkd , 2022)provides a comptensive literature
review.The relationship between ethics and aestkéticsustainable archécture of
the Baltic sea regiofDaudiaita & Gragulevil i t&Vilenigkd, 2021)complements the
literature review presented in the previous article and provides a case study analysis
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of certified as sustainable buildings in the BaB&a regionThe role of aesthetics in

building sustainability assessmef@ragulevilil t&-Vilenigke et al., 2021 analyses
definition of a sustainable building through the criteria of four building certification
systems (LEED, BREEAM, Living buildinghallengeand WELL). This study also

di stinguishes four approaches that Ahol c
quality and unigueness of sustainable architecture: sustainability aesthetics, spirit of
place (genius loci), biophilic design,ndh a egener ati veTheappr o
Characterizing sustainability aesthetics of buildings and environments:
methodological frame and pilot applitan to the hybrid environment®aucflaita et

al., 2022)provides efforts to distinguish a set of aestheticeidt of sustainable
architecture and a methodology of evaluatingitis methodology is tested in the
Classification of biophilic buildings as sustainable environmé@sdulevil il t&

Vilenigka et al., 2022) Psychological acceptance of distinguishedrestist trends of
sustainable architecture anddtsalities are analysed in tRsychological Acceptance

of Sustainable Architecture Lithuania: A Qualitative Stud¢Daugdlaita, 2023) The

detailed descriptionf scientific articless provided irchapteill. Review of scientific

articles included in the dissertation
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2. OVERVIEW OF SCIENTIFI C LITERATURE

The chosen topics for the literature review are relevant and necessary to achieve
the aim andobjectives of this dissertation, which is to provide a comprehensive
discussion on sustainable architecture aadiestheticsThe first topic,aesthetic
expreson of sustainabilityand development of the notion itself, was chosen to
discussthe developmentof sustainabilityconceptand aesthetic expressicthat is
brought by this concepFEurther,analysis othe meaning of aesthetics in sustainable
architectureand the related challengedeepens knowledgef the importance of
aesthetics in sustainable architecture mnkalsthe challengethatare faced when
atempting to integrate sustainabilitprinciples with aesthetic considerations.
Moreover, the study showed the importance of aesthetics as a quality criterion in
evaluating sustainable architecture, thus this topic was elaborated further. Lastly,
analysis of existing trends of sustainable architectorevides an ujo-date
classification of the existing aesthetic expression of sustainable architecture which is
important for further psychological evaluation of its features.

2.1. Aesthetic expression of sustainability

Several studies have systematicadlpalyzed literature sources related to
sustainability and aesthetics, including one conducted in 2020 #a#ag&
Grajulevil il t&-Vilenigkd, 2020), a second in 20ZGragulevil il t&-Vilenigka et al.,
2021)and an updated analysisMay of 2023. Bibliograpic resource in the Scopus
databaseusin keywor ds fAsustaiAN®dbakst heODRcsWOSt
4,204 documents published between 1986 May 2023 was analysed for this
dissertation The earl i est document dcuituralvieer Sc oy
of sustainable devel opment. TheNoprmmdsc a
publications were found, signifying that the publishing datia@Brundtland report,
which defined sustainability for the first time, opened ways forudision starting
1987 (United Nations, 1987) Since 1987 the number of publications started
increasing.
The gowing importance of sustainabiliglated issues is particularly evident
in the recent yearissince 2015, the number of publications mseased more than
double (179 papers in 2015, 490 papers in 2022). The search results highlight the
complexity of the field due to the diverse range of content, which encompasses a wide
variety of scientific disciplines, ranging from engineering to neciemce. After
excluding less relevant subject areas, the search yield28 @documents, of which
only 177 (13.41%) were classified as relevant to the field of arts and humahities.
comparatively small number of publicatiom sustainability aestheticeould
possibly beof high interesto technological scienceaa sustainability topi@r these
relevant publications might be infrequently included in this scientific database.
Further,thesearcias s peci f i e dsustamabilitygORlsustpimable d s 7
AND aesthetic AND atatalaf 584 publicatiomg9%obwhithiinn d i n g
arts and humanities. Documents published in 2023 brought innovative topics in
construction related fields such as @A
plasticityfor constructioin The st ate of art o ( TeBasegi r a ¢
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Composite Materials: Study of Acceptan:
and quantitative study to assess the use of rammed earth construction technology
<é>0 ( St&Kareche02B), etc. Research works of the last several years
illustrates the interest in experimenting with previously unknown possibilities in
construction as well as increased attention to cultural dimension of sustainable
development.

However, the omber of publications directly related to aesthetics of
sustainallity or sustainable architectuie relatively small compared to the overall
volume of literature on sustainabjland the built environment. Related publication
analye various aspects alstainability aesthetics. To illustrat Donovan (20
has analyzed different sustainable architecture movements and their aesthetic
expression, Finocchiaro and Wago (2017) analyzed the expression of zero emission
buildings. Cenek (2013) analyzed bind form from the perspective of
sustainability. Gan & Zhang (2012) di s
(Daughlaitd & Gragulevil il t3-Vilenigkd, 2020). Dekay (2012) presented
sustainability aesthetics as a concept that transcends the consifdiatsc visual
comprehension to encompass mooeplexlevels ofaesthetigerceptionncluding
not only visual but alsophenomenological, processiented, ecological,and
evolutionary perspectived.he study conducted by Coburn and colleagues (2020)
offers significant contributions to the understanding of aesthetic perception, as it
identifies and differentiates the three main aspects that constitute this perception:
behavioralmotivational responsegognitive judgments, and emotional responses,
which together form the moshemorableexperiences in the built environment.
Faragalla & Asadi (2022) explore possibilities of biomimetic methodologies f
designing adaptive facade&l Menshawy et al. (2032presents an #depth
examination of green wall construction techniques, emphasizing the advantages of
enhancing human welleing and urban sustainability.

The engineerindocused research in the Scopus database prompted a
supplementary search for sustaiility aesthetics and architecture sources in other
platforms such as Google Scholar, Academia.edu, and Research Gatéditfagig
Grajulevil il t&-Vilenigkd, 2020). Additional research illustrated scientific works
describing sustainability aesthetics frowarious perspectives. Bothwell (2011)
explored how sustainability aesthetic features can be integrated into the design
process. Di Carlo (2016) focused on sustainable architecture and hovintprame
the quality of life. Finocchicaro and Hestnes (204ahplyzed the integration of
sustainability and aesthetizsarchitecture. Hemmati (2016) studied the relationship
between sustainability and aesthetic values. Hill explored the potential of sustainable
design to create a more sustainaieire. Jauslin2011) analyzed the conceptof
aesthetics in sustainable architecti¢agan (2011) and Levit (2014) discussed the
relationship between sustainability and beauty in de#giowles (2011) analyzed
the role of aesthetics in sustainable architecture anch ulbsign. Marchand (2006)
and others analyzed the role of aesthetics in sustainable urban design. Sauerbruch and
L. Hutton (2011) explored the integration of sustainability and aesthetics in
architecture. S. R. J. Sheppard (2001) discussed the relatiohgtipeen
sustainability and beauty in urban design. Spirn (1988) explored the role of aesthetics
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in ecological design. SunikkBlank (2011) analyzed the relationship between
sustainability and aesthetics in urban design {@eail i t&-Vilenigkd & Daugdlaita,
2020).

The United Nations established Sustainable Development Goals (SDGs) and
objectives for countries around the world in 2015. These goals are accompanied by
sustainable development strategies presented and implemented in international and
natioral documentaNumerous objectives established for the year 2030 are connected
to the built environment, and consequently, to the field of archite¢tareexample,
fito developresilient infrastructurédp makehumanpopulated areas safe, resilient and
sugainable to takeurgent action to combat climate change and its effexis;otect
and restoreas well as promotéhe sustainable use of land ecosysteifisnited
Nations General Assembly, 2015).

Achieving many of the SDGs and targets is quantifiaterefore, it initially
looks like a technological taskGrajulevilil t&Vilenigkd & Daugflaitd, 2020).
Nevertheless, the necessity of including cultural dimension is highlighted by several
scientists and international documents, includi@glture: A Driverand an Enabler
of Sustainable Developménf2010), Moldavanova (2014), and Meireis and Rippl
(2019). These works argue that traditional dimensions of sustainable develépment
ecological, economic, and socialare insufficient to capture the complexities
modern societies, and that cultuaabectdike values, beliefsor traditionsinfluence
sustainable development outcomesiclusion of cultural sustainability into
sustainable development effortensuresthat policies and programs are more
inclusive,relevant, and effective, and can better reflect the needs and aspirations of
diverse communities.

However, over the past two decades, researchers and architecture critics, such
as Heymann (2020), have pointed out that simply following formal principles of
sustainability, such as those indicated by certification systems, does not necessarily
guaranteghe aesthetic quality of architecturddjects Furthermore, the aesthetiaf
this Afor mal 0 awaystefledt tbecideas ofsustairzalilitynHeymann
notes that the LEED sustainability certification sysiethe main tool for regulating
the sustainable construction of public buildings in the USA and many other countries
i helps to maintain the existing artdgtural aesthetics rather than to achieve a
sustainable architectural expression.

There is a clear lack of attentionttee aesthetic aspects in the development of
sustainable architectu(Paugiaita & Gragulevil il t&Vilenigkd, 2020).To illustrate,
Donovan (2001) argueghat sustainable architecture hgsogressedin ethical
technology but is still lacking a comprehensive aesthetic language necessary for its
further development Jauslin (2011) pointed out the need for understanding the
aesthetic possilifles within sustainable architecturéhe authorsuggests that the
prevailing perception of sustainable architecture as a technical and functional
discipline has led to a neglect of its aesthetic potential. Jauslin argues that sustainable
architecture cabe aesthetically rich and meaningful, and that it should be approached
as a creative and expressive field that engages with the cultural and social contexts of
its surroundings. In other words, he suggests that sustainable architecture should not
only beseen as a means to achieve environmental sustainability goals but also as an
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opportunity to create aesthetically pleasing and meaningful spaces that enhance the
human experience.

Guy and Farmer (2001) highlight the technologicdlyen focus of sustainéb
architecture, as well ditle sensibility to culture and placelemmati (2016argues
that ecological considerations in sustainability are still prioritized over aesthetic
concernsDi Carlo (2016) argues that sustainable architeatught to considenot
only the ethical aspects but also .take
She emphazes the need to incorporate aesthetics into the design process to achieve
full sustainability in urban contextg/ines (2000), an architectural reseanglartist,
and architect, argued that sustainable architecture should peoiksthetic
expression in addition to functional considerations. He suggested that without art, a
building's sustainability is compromised, as people are less likeljnaimtain
aesthetically unappealing buildings, regardless of their advanced technology and
environmentally friendly features.

As a response to these problems, a direction called sustainability aesthetics (or
aesthetics of sustainability) has emerged, empingsthe importance of creating
design that is not only functional and environmentally friendly but also aesthetically
pleasing and meaningful, reflecting the values of sustainafiliig.concepemerged
out of the ecological art movemendf the 1960s ad 1970s &lso known as
Environmental ArtLand Art, Earth Art,or Earthworks) as noted by Kagan (2011).
This movement rejected Acreating art so
emphasise social engagement, awareness raising, and workingatutd practices,
paying attention and respect to the complex dynamics of natural phenomena in their
relationshi ps t ¢Dautfdaitd& GraguleviiledV/ierigkd 20200 s O

To summaiie, sustainability aesthetics is a design approach thaitipés the
creation of environmentally sustainable buildings that are also aesthetically pleasing
and socially responsibleThis approach aims to balance ecological, social, and
economic aspects during the design process, while also integrating elehhelaisty,
harmony, and the human experience

2.2. Defining sustainable architecture

Definition of sustainable development currenthaomplex widely applicable
notion (Pesqueux, 2009)he current understanding of sustainability and sustainable
development is typically associated with the UN Brundtland Commission Report of
1987(United Nations, 1987kmphasizing humarcentered approach that primes
equity across generatiofBaudilaitd & Gradulevil il t&-Vilenigkd, 2020).However,
the historcal study of the development of sustainable architecture illustrates that it
was closely related with ethical considerations towards the environment since the late
19th century (Daudiaitd & Gragulevil il t&-Vilenigkd, 2022).

Thedefinition ofsustainabiliy is subject to ongoingabate, while new concepts
like restorative sustainabilitandregenerative sustainabilitgre emergingBrown,
et al, 2018; Istiadji, 2018)These evolving notions of sustainability have direct
implications for the built environmémnd architectural design.

The influence ofhe concepspans from mandatory legal regulations to inspiring
extraordinary projects or everopias yet the concept itself remaihgrdly defined
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(Guy and Farmer, 2001; Berardi, 2013; Cole, 2012; Wilkinson, 20¥##inson et

al. (2016) identifiedvarious terms associated wigustainablein architecture,
encompassing ecological, green, Gaian;feemdly, environmentally sensitive, and
other envionmentally conscious expressions, which can be defined differently and
exhibit diverse architectural aestheti®augiaitd & Gradulevil il t&Vilenigka,
2020).

According to Berardi (2013), a sustainable building contributes to overall
sustainability by ad¢ely engaging in processes that enhance the regenerative and
resilient qualities of the built environment across various sustainability aspects. The
definition provided by Berardi highlights the importance of factors such as safety,
flexibility, economic value, environmental impact mitigation, human waeding,
occupant satisfaction, social equity, aesthetics, and cultural preservation in achieving
sustainability. While aesthetics is acknowledged as a crucial element of
humancentered cultural sustainabyli the specifics of this aestic dimension
remain undefine@Daudiaiti & Gragulevil il ta-Vilenigkd, 2020).

Currently, attemptso applythe sustainable development concept to mitigate
negative environmental impactsave reached every sphere of lifdevertheless,
certain scholars and intellectuadsgue that the current sustainable development
paradigm is intrinsically limitedbecause it isnsufficientonly to uphold the present
situation(Ehrenfeld 2008).

ENVIRONMENTAL CRISES :
: RESTORATIVE ENTERPRICE - REGENERATIVE ECONOMY
BRUNDTLAND DEFINITION (1987) :
E SUS'I.'A]I\'ABLE DEVELOPMENT
CRADLETOCRADLE i  REDLISTMATERIALS SUSHAI
CARBON REDUCTION DGNB SYSTEM PROJEGT DRAWDOWN
LEED WELL BUILD .
: : HOLISTIC APPROACH
: PASSIVE-HOUSE :
SUSTAINABILITY AESTHETHICS i : BIOPHILIA
: BREEAM : BIOMIMICRY :
LINEAR ECONOMY : LIVING BUILDING CHALLENGE
: CIRCULAR ECONOMY
Sustainability —> Restorative sustainability ——— Regenerative sustainability
sustain current situation recover from damage already improve the quality of this
do not do more harm suffered; ecosystem

create socially and
environmentally balanced and

healthy ecosystem o
Holistic approach

systemic, dynamic, non-linear

Anthropocentric approach

Fig. 3. The development of sustainability concept (adapted from Brown et al., 2018)

As a response, alternative approaches that transcend the traditional sustainable
development paradigm are emerging. Recent scientific studies such as those done by
Berardi (2013) Istiadji et al. (2018), Delancey (2004¢c. illustrated the shift of
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sustainability paradigm towards a holistic and systemic approach. This shift is
reflected by the emergence of new approaches, such as restorative and regenerative
design, described dsllowing stages of sustainability by Brown et al (2018). This
study describes sustainabilityo n ¢ e fimitinganspacfi The balance point where

we gi ve back adAdvanced boncepss like eestdrativie sustainability
seek to return both sotiand ecological systems to a state of vieling, while
regenerative sustainability aims to enable these systems to ndhaddls healthy

state but also evolv@rown et al, 2018).

Brown et al (2018) define restorative and regenerative buildings @setthat
combine sustainable construction practices with occupant health benefits, strengthen
the humamature connection, and employ biophilic design alongsigtainable
building strategies Regenerative sustainability is describesithe most advanced
sustainability form,aiming not only to restore but also enhance rtkeeghboring
natural environmentby considering living and neliving components of the
environment.

The emerging concept of resilient sustainability involves developing and
implementingstrategies to improve a system or community's ability to withstand and
recover from shocks or stresses, while maintaining its-teng sustainability goals,
by enhancing its adaptive capacity to respond to disturbances such as natural disasters,
economiccrises, or environmental degradation (Walker, 2004).

The New European Bauhaus Concept Paper (Von der Leyen et al., 2021)
highlights the importance of adopting a systemic approach that highlights the
interconnectedness of the natural and built environmieisiphasizes that buildings
are not standlone entities but rather integral parts of larger systems and require care,
adaptation, and regeneration over their lifecycles.

Mentioned scientific works illustrate the complexity of contemporary
sustainable (frtheri restorative, regenerative) architecture and its interconnectedness
with a variety of contexts as connected, interdependent systems. Contemporary
sustainable architecture should be considered holistically, not only through a
humancentered approachs it was followed since Brundtland report in 1987, and
should also include broader considerations of built and natural environment.
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Features of sustainable architecture

Environmental | Designedrom life-cycle perspectivéCIB, 2010)

Minimized environmentalimpact (resourceefficiency, waste and
emissions reductiomaterial selection(CIB, 2010)

Adaptable throughout service life and end of life strategy (CIB, 2(
Environmentally friendly operation(K a mi | &/ii tr yotad@nd
Gragul &vi & nd0apR a ,

Social Providesocialvalueovertime (CIB, 2010)

Providesenseof place forits occupantgCIB, 2010)

Reflect the identity of the place Ka mi | &/ii tr Yotad@nd
Gr agul anil leinddagyk a

Healthy(e.g., indoomir quality) (CIB, 2010)

Comfortable (e.g., acoustic, thermal, visual, olfactory com{@tB,

2010)

Safe(e.g., workingconditions)(CIB, 2010)

Accessible for al(CIB, 2010)

Userfriendly, simple(CIB, 2010)

Psychologically acceptable (Ka mi | &/ii tr yptad iaedr
Gragul &nil leind0ag¥k &

Cultural Provideculturalvalueovertime (CIB, 2010)

Related and integrated into the local cult(@é&, 2010)

Connected with  environment Ka mi | &/ii tr ytadane
Gragul &nil leinrdoagik &

Aesthetic(Berardi, 2013K a mi | &/ii tr yotad@dGe md ul
Vi | e n200§)k a

Economic Deliver economic value over tin{€1B, 2010)
Costeffectivein operation(CIB, 2010)
Political Integrated into the relevantlocal plans andinfrastructure, and

connectednto the existing services, networkgjrbanand suburban
grids(CIB, 2010)

Philosophical Holistic approachCIB, 2010);

Collaborative approac{CIB, 2010)

Fig. 4. Features of sustainable architectaceording to conducted literature review (Berardi,
2013; Kami aityta-Virbagena and Grgulevil il t&Vilenigka, 2009; CIB, 2010) by
(Daucflaita & Gragulevil il ta-Vilenigka, 2020)

2.3. Meanings and challenges of aesthetics in sustainable architecture

In geneal understandingiaesthetics is a branch of philosophy that is concerned
with the nature of beauty and taste, as well as the creation and appreciati@n of art
(Cohen, 1998). The ternfiaesthetios was defined by German philosopher
Baumgarten irthe 18th ceatury, deriving the term from a Greek wofid i s tch Us i s,
whichrefers to perception or sensory experience. Baumgarten used the term to refer
to a philosophy of art that focused on the sensory experience of beauty and the ways
in which it could be understoahd appreciated (Lee, 2011).

The traditional aesthetic theory, with its roots in ancient Greek philosophers like
Plato and Aristotledelves into the principles and theories behind art creation and
interpretation, criteria for defining beauty, and the subjective experience of aesthetic
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pleasure. Plato believed aesthetics is about studying perfect ideas that exist beyond
what we can seemphasizing that beauty is something objective and goes beyond the
physical world. While Aristotle thought that beauty comes from how things are
organized and can be experienced through our senses. He also stressed the importance
of imitating or showingnature in art. Classical aesthetics seeks to comprehend the
essence of art and beauty, as well as the emotional and intellectual reactions they elicit,
by investigating theelationof art and reality, the impact of perception on aesthetic
encounters, anthe fundamental principles guidingiatic creation and appreciation
(Shelley, 2022; Pappas, 2020; Destrée, 2021).

Aesthetics as a branch of philosophy has many directions. In the field of
architecturemany of them could be discussed, howettee sustanability concept
brings attention to environmental (sbhkanch ecological) aesthetics which can be
derived from the ideas of Aldo Leopold, who believed that the beauty of nature is
intertwined with its ecological welbeing and stabilityNevertheless hie concept of
ecological aestheticis seen as being in its initial phasedsfvelopment, the ideas of
philosophers such as Husserl, Heidegger, and MeReaty are seen as relevant to
its progress(Carlson, 2019).

The theories of landscape aestheticsudeltheories that could be relevant in
desigiing architectural objects. For exampibiglogical lardscapeaesthetidheories
such asProspecirefugetheory by Appleton anéHuman habitattheory by Orians
relate aesthetigpleasurewith the satisfactionof human biological needs. Appleton
suggeststhat people are drawn to placist have good visibility buare partially
hidden. Orians groundpreference to landscape that recalls the grasslands with
scattered trees having water site neafbZ al es ki ena & i Greadggyglka
2014). Biophilia hypothesidy Kellert and Wilson as one of landscape aesthetic
theories, includethose aspects and is becoming increasingly applicable in designing
architectural objects. To illustratie Living Building Challenge describes biophilia
as one of the core concepts to achiesaaby in architecture.

Cultural landscapeaesthetictheories such akandscape heritagéor historic
landscapes) by Lowenthal and Fairclou8pirit of place(or genius loci)yividness
or imageability by Lynch, Aesthetic of cardollowing Nassauer and Sheppard
indicated byZa |l es ki end &V iGIr e fRidld)khave high ipdteatial in
designing architectural objects as manyh&fdiscussed aspects could be adapted in
building design.

Mixed landscapaesthetic theories suchRestorative landscapésat highlight
the relation between naturalness of a scene and human restoration oedtretssn
or Ecological aesthetidsy Carlson and Gobster that illustrates the interconnectedness
of preferences for landscape with ethical consideratign al es ki en a
Gragul &vil leinii tg &ustratesX@ felevance in building design.

Even thougha variety of aesthetic theoseexist, asthetics is subjective and
varies across cultures and individuals (Fry, 2019). According to Fry, it is shaped by
factors such as individual perception, personal experiences, cultural backgrdund an
beliefs, social context, eté:or exampleone of the landscape aesthetic theories,
known as Topophiliajllustratesthe emotional attachment to one's environment,
closely tied to one's mental, emotional, and cognitive connections to a particular place
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(Zal eskiend Xi Gread gMérgovep, 8etiefics may not only be
related with personal experience. For
importance of aesthetics in capturing the essence of a specific historical era and
society's identity.

Therefore, aontemporary understatirgf the notionofiaest het i cso d
onl y r ef e fThetcamtempbraraant phjlodaphy includes a range of aesthetic
categories, such as harmony, tragedy, irony, etc (Adrijauskas, 2005). In visual arts,
such as archi t ect uhetrstand probably thé mostp@rverfuli e n c
way of perceiving, appreciatingdasa&d eva
Grajulevil il t&-Vilenigkd, 2022). Currently, aesthetics is understood in a more
complex way.

Aesthetics in sustainable architectusrially introducewo common messages
(Grajulevil i t&-Vilenigkd & Daugdaitd, 2020): firstly, the revelation of the current
unsustainable condition of our planet and the demonstration of the ecological danger
as emphasized by Hill (2011); and secorfdCr eat i ng t he seduct i
Hutton, 2009), in other words design #ractive buildings which can showcase and
encourage ecfriendly living. This helps challenge the belief that reducing
consumption means sacrificing quality.

Recently published New European Bauhaus Concept Paper (Von der Leyen, et
al., 2021) indicated Bsons that change the current architectural language in
sustainability framework:

1. There is a growing need to adopt circular ecological systems in construction,
which involve managing waste, recycling, and using natural materials

2. Buildings considered as tmnomous systems including local energy generation
and storage, water saving and harvesting, food production;

3. Integration of biodiversity;

4. The fusion ofhatural materials or processes that have evolved and proven to be
effective over a long periaglith advanced technology like artificial intelligence,
leadsfito what might be called the cyborganic age, wherd étih meets No
Techo.

According to New European Bauhaus Concept Paper (Von der Leyen, et al.,
2021)being exposed to a diverse range of aesthetic choices and expressions, one can
develop a broader understanding and tolerance of different styles and perspectives.
This can result in an increased openness to new and different aesthetic experiences,
which can lead to a greater appreciation and acceptance of the diversity of
architectural expression. Moreovargdicated changes can lead to increased necessity
of finding a new architecot.ur al expressi

Nevertheless, scholars acknowledgat thustainable architecture encounters
obstacles associated with the development of its aesthetic expression. Hill (2011)
highlights the emergence offimormalizing effea through sustainable architecture
awards, where the initial groundbreaking and uwmeational nature of
environmentally friendly architecture from the 1970s has gradually transitioned into
a more conventional and inspiring aesthedsudilaita & Gragulevil il t&Vilenigka,

2020).
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Sustanability certification system&an be seen as havirtige same effect,
because the initial focus is to improve technical performance in sustainable
architecture and does not prioritize aesthetics (Heymann, 2&tR)gs (2011)
illustrates the problemmentioned by Heymann. He argues tlgaéen building
certification is increasingly used as a marketing tool to sell buildings at higher prices,
often coming in line with hiring star architects who are then overshadowed by
consultants tasked with redesigning the building to meet rating system requirements.
This diminishes the lead architect's control over integrating design aesthetics and
sustainability, limiting exploration of sustainable design's aesthetic expression to
technical performative aspects. Briggs argues that reliance on onkpéntgdrating
systems an further disconnect environmental performance and aesthetics in the
design process.

Sustainability aesthetics in contemporary architecture refkbet changing
world in many aspects. The emergence of a holistic approach in response to growing
environmemal awareness has resulted in its increasingly widespread application.
Digital tools such as parametric modelling has changed the expression of architecture
since 19806s and offer unlimited possib
Recent mnovation in materials science has led to émeergenceof unexpected
materials, such asdaptingalgae forthe production ofsolar panels(European
Commission, 2022and mycelium as a building materi@onenberg et al., 2023).

The development of artifi@l intelligence, highech evolution, etc., offers previously
unknown possibilities for buildings and their design, such as kinetic facades. At the
same time, protests against consumerisms in a form of radical exploration of building
out of trash and livig off-grid and zero waste is noted direction in architecture as
expressing a way of life, suggests a potential in combining the revivingeldw
indigenous building technologies with higgrch applications to create higghw tech
building hybrids(Von derLeyen, et al., 2021).

Designing with natural materials,using innovative designapproaches
energy-efficient strategies andircular economy principlefolds the potential to
catalyze the development abw spatial typologies, including alternative building
forms, public spaces, neighborhoods, products, and material production m&thods.
create a sustainable built environment with regenerativeeractive, and circular
materials, a significant transfoation in construction practices is needed throughout
the construction procesEhis transformative approach allows for the emergence of a
new and yet undiscovered aesthetics (Von der Leyen et al., RE2/Ertheless, those
examples are exceptions thaudtrate possible trends for the future of sustainable
architecture. Currently, the situation is struggling with a first $tép sustain the
current situation.

2.4. Aesthetics as architecture quality criterion

Aesthetic values are not fixed or static arg shaped and influenced by cultural
and social factors, andce versatheyform our cultural identities (UNESCO, 2016).
Gtel biend (2015) noted that the pri mar;
artistic expression. She analyses the workafd&rs (2001), the founding editor of
Harvard Design Magazine, who grounds aesthetics as one of the most important
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architectural quality criterigroviding powerfule mot i on al experienc
power of form and subtlety must provide a vivid, indidstbly emotional
experienceo. Mor eover , architectur e s h
reflecting the spirit of our times and
For these reasons, aesthetics is an important architectural qualityonyiteri
however, it is hardly defined. Is sustainable architecture a style or design framework,
a path that is followed? Unlimited possibilities enable unexpected results. In this
dissertation aesthetics i n architecture i S c
experence that reflects ethical attitudes and values of a particular group or
popul at i #8aitd& Grdudeulld tdVilenigkd, 2022). The definition of
aesthetics in architecture used in this dissertation aligns with the aesthetic theories
discussed in the previous chapter and encompasses various considerations that define
aesthetics in architecture.
Although various methodologies existuch as the lifeycle approach, green

index, biophilic design, anthe Living Building Challenge, WELL, which emphasi
the importance of aesthetsensorial experience in building design, they are rarely
applied in practice. Instead, the focus tendsemn energy efficiency requirements.
To illustrate, the Law of Architecture of the Republic of Lithuania provides 10 quality
criteria of architectural object LR Seimas (2017):

1. Urban integrity

2. Relevance to the principles of sustainable development

3. Qualty of construction and created environment (ergonomics), durability

4. Innovativeness (use of new technologies, materials, architectural and urban
solutions)
Preservation of cultural heritage
Adapting the environment to all members of society (univeessibd), ensuring
the mobility of human flows and the accessibility (availability) of the designed
objects
Harmonious/integral architectural idea
Creating a functional building structure
Aesthetics
0. The rationality of the decisions, after assessing fienality of the price ratio

of structural design and project realion

Most of the mentioned architectural quality criteria dedined by Lithuanian
law. For example, relevance to the principles of sustainable developmentd(ariteri
no. 2) is definednly as regulation ofenergyf f i ci ency by Desgghm R 2. C
and certification ofe ner gy ef f i ci eQuality ofcdnstriction bandi n g s
created environment (ergonomics), durability (crdemo. 3) is defined by many
construction technical regulations and other Lithuanian laws. Rules of preservation of
cultural heritage (criteoin no. 5)aredefined by Law of protected areamd heritage
management regulations). Adapting the environmentlltanembers of society
(criterionno. 6) is well defined by the Law @bnstruction and construction technical
regulation ASTR 2.03.01:2019 Accessibility ofhe Buildings .0 Assessing the
optimality of the price ratio (critesnno. 6) is defined biiSTR 1.@1.042017Building
desi gn, project experon ofsestlieticycHterionene. 8)r , qu

o o

B oo N
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remainshardly defined It illustratesGuy and Farmér §2001) workthat questiors
whether sustainable architectwan possess distinct identity ofts own

2.5. Aesthetic trends of sustainable architecture

The sustainability concept offers a theoretical and, to some extent, legal
framework, resulting in the existence of a diverse range of architectural designs that
aim to achieve sustainabilibbjectives Aesthetic expression of nowadays sustainable
architecture varies from ed¢echonogical innovative buildings to vernacular place
based designs (Da#gitd & Gradulevil il t&-Vilenigka, 2020).

The most relevant classifications were provided by Wines (2000), Guy and
Farmer (2001),and Sauerbruch and Hutton (2011Although Di Carlo (2016)
suggestea classification for sustainable urbanism, it is possible to use some aspects
of his classificatiorto describe architectural objects as well.

The classifications formulated by Guy and Farmer (2001) and Wines (2000)
reflect the architectural expressioof the late 20th century. However, architectural
and urban practices have undergone significant @sarand the principles of
designing contemporary architectural forms have advanced considerably since then
(Dauddlaitd & Gragulevil il t&-Vilenigkd, 2020). Classification by Sauerbruch and
Hutton (2011) is also rather oldarrow, incomplete, and does notieet the variety
of existing directions. Classification by Di Carlo (2016) is the most recent, however
orientated to urbanism rather than architecture. The existing classifications for
mentioned reasons are no longer relevant since the design principtesjainements
have changed during the last 20 years. The existing variety of inspiring projects of
sustainable architecture have expanded greHtl.literature review and analysis of
case studies have revealed specific trends in sustainability aesthstiepicted in
Figure5 below.

The aedtetic expression of contemporary sustainable architecture, the role of
aestheticsn sustainabilitycertification schemes and the psychological acceptability
of the sustainable architecture features have beea féttearched and deserve
separate attention.
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3. REVIEW OF SCIENTIFIC ARTICLES INCLUDED I N THE
DISSERTATION

The comprehensive list of articldhat are included in this dissertatidm
presented below

1. Daugelaite, A., Grazuleviciut¥ileniske, 1. (2022). Retrospective Analysis of
Sustainable Architecture: Mindlapping Development of Ideas and
Expression. Journal of sustainable architecture and civil engineering = Darnioji
architektTr a :iTechneldgimtISSh 20299%0aclSEM 2335
2000. Vol. 30, no. 1, p. 782. DOI: 10.5755/j01.sace.30.1.29829

2. Daugelaite, A., Grazuleviciutéileniske, 1. (2021). The Relationship between
Ethics and Aesthetics in Sustainable Architecture of the Baltic &g@oiR
Sustainability. Basel: MDPI. ISSN 20-AD50. Vol. 13, iss. 4, art. no. 2259, p.

1-15. DOI: 10.3390/su13042259.

3. GrazuleviciuteVi | eni s ke, | . Vililnas, G. , Da
aesthetics in building sustainability assessment. SpaBeigrade: Institute of
architecture and urban & spatial planning of Serbia. ISSN-b&SX. eISSN
2217-8066. Vol. 45, p. 789. DOI:10.2298/SPAT2145079G.

4. Daugel ai t e, A. Do j a nVileniske, 1. &022). Gr a
Characterizing sustainability abstics of buildings and environments:
methodological frame and pilot application to the hybrid environments.
Landscape architecture and aelgava: Latvia university of agriculture. ISSN
22558632. eISSN 2258640. Vol. 19, no. 19, p. 612. DOL:
10.2265b/j.landarchart.2021.19.06.

5. GrazuleviciuteVileniske, I., Daugelaite A, Viliunas G. (2022). Classification of
Biophilic Buildings as Sustainable Environments. Buildings. Basel: MDPI.
ISSN 20755309. 2022, vol. 12, iss. 10, art. no. 1542, pl51 DOI:
10.3390/buildings12101542.

6. Daugelaite, A. (2023). Psychological Acceptance of Sustainable Architecture in
Lithuania: A Qualitative Study. Journal of Sustainable Architecture and Civil
Engineering = Dar ni\o.32Na d@028)tpagktt-1 r a |
57.Kaunas: Technologija.

3. 1. Review of sci enAnalyfsisaf Suataiablec | e fARet r
Architecture: Mind -Mapping Development of Ideas and Expressian

Scientific ar t iAcalyss of i Rigdinabte s Arahitetturev e
Mind-Mapping Developmentf Ideasand Expressiod was pub UJdummah ed i r
of Sustainable Architecture and Civil Engineerin@022. The article was written by
Daug adndGrtadg u | &V il le imhdigskfdund in volume 30, No. 1, pages
78-92. The scientific contribution of the author of this dissertation lies in carrying out
a historical analysis of development of sustainable architecture and its relation to
ethical ideas, writing the main body of text, including results and discussion.

The described scientific methods in the research include a literature review,
critical analysis, comparative analysis, and systematization. These methods are used
to examine and organize existing studies on the history of sustainable architecture and
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to highlight key ideas relevant to the recent sustainable design paradigm. Additionally,
the study incorporates the use of the mind mapping technique, which aids in
brainstorming, deconstructing complex topics, and visually representing relationships
between conceptdhe application of mind mapping in this qualitative analysis of
architecture development serves as an example of its potential use in scientific
researchThe results of this article complemented this dissertation by providing a
comprehensive literatumeview highlightinghistorical perspective. This article was
helgful to determine thareaof the researcfor the dissertation.

This article presents a historical overview of sustainable architecture,
highlighting the interrelation between the evolutidrethical attitudes towards the
environment and development of sustainability aesthetics in architecture. The study
presents the most characteristic aesthetic directions of sustainable architecture
throughout its historical development. The article defaesthetics in architecture as
ffa visual and sensory experience that r

The article is structured into six chapters that systematically trace the
evolutionary phases of environmentally conscious archite@fige5):

1. Collision between industrial and natural in the 19th and early 20th
centuries
At the edge of the Modern Movement
Environmental awakening in 1960970s
The wind of change in 1980s
The rise of sustainable architecture in the 1990s and the emerging design
conplexity
6. Sustainability in architecture as a global phenomenon

arwDd
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Fig. 7. The timelineof the emergence and development of sustainable architecture, showing
the important currents of thought: anthropocentric (orange arrows)arahthropocentric

(green arrows) in parallel with design (technolégspiredi orange arrows, vernacular
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The traces of consciownvironmentally responsive design can be traced since
the 19th and early 20th centuries that marked a time of significant conflict between
emerging industry and traditional ways of life that followed the natural cycles. It is
worth to highlight the importace of conscious efforts to change the urban
environment to the more environmentditiendly way because vernacular
architecture that existed before the end of 19th century had a wide variety of
sustainability features suchthieuse of locally sourced aterials, climatagesponsive
design, passive solar design, adaptability, deeply rooted in local cultural traditions that
promote social sustainability by fostering a sense of community and place.

However, the 19th century brought industrialization witls megative
consequences such as miserable living conditions in polluted industrial cities. As a
response, environmentally conscious concepts appeared. To illustrate, the British
physician Richardson's Hygeia concept proposed green areas of the citjutgrpo
control, and water and sewage treatment in 1876. The Garden City concept by Howard
in 1898 emphaged the differences between polluted urban environments and green
garden cities. Nevertheless, that time represented the dominant technocentric and
arthropocentric view based on domination of human needs.

The first half of the 20th century is usually charactsti by technocentric
worldview and the International Style. However, considering the emergence of
bioclimatic design that illustrated efforts design climate responsive buildings, and
emergence of surprisingly innovative holistic approaches reveal this period in a

di fferent perspective. iF. L. Wrightos
a placeo, R. Neut r aoidNateronean e cAt. e dArad ¢ 0 6Bi tS
to building in its place. Regionalism and the precautionary principle are like echoes

of the |l ater philosopher A. Leopol dbés |

reverentdti t ude t owar dsWrtihgeh t edrsyeaholchmohmesisdare .
highly relevant to the most contemporaegenerative design approachBsa(u g al ai t
&Gragul &vi leird02g¥k &

Repetitive environmental crisis in the 19608s forced architecture and related
fields to become wre environmentally aware. Buckminster Fuller proposed a holistic
concept oficomprehensive anticipatory desigfi957), which emphaztd the need
to effectively and consciously design
Eart hés f i ni theeneedseobhananity withoutrdisrapting the ecological
processes of the pladgRyker, 2007). It is possible to find close parallel to the later
Brundtland report that defined sustaine
the needs of the presenitiout compromising the ability of future generations to
me et t heir own needso (United Nations,

Ecol ogi cal crisis |l ed to architectur
active solar design, the use of wind and integrated energy systems, tilayligh
strategieso and to more radical and une

Reynol doés i iictahl egfiidsdeli safcient structures built from recycled
waste materials such as old tir as, ebdtst
ficol our ful, irregularly shaped, bi omor
involved features of the |l andscapeodo as
of Ba (Ohaauugsdd Gari a Gau | &/v il leindD2gk a
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The 1980s broughsignificant changes to architecture, including the rise of
Deconstructivist Architecturded by seven promising architeétdeter Eisenman,
Frank Gehry, Zaha Hadid, Rem Koolhaas, Daniel Libeskind, Bernard Tschumi, and
the firm Coop Himmelblau. These ard@idts have since become highly influential
figures in architecture from the late 20th century to todde holistic approachs
where human welbeing and environmental gtection are equally important.

At the same time, environmentally conscious designcepts such as
permaculture, biophilic design, restorateevironments, passive houses, and others
have emergedWilliam McDonough's idea offiecologically intelligent design
considerghe complete product lifecycle, including transport, production, dityab
use, and recyclabilityis design principles were implemented in the first green office
building in the U.S. in 1985, and later became known as the Hannover Principles
(1992) and the Cradim-Cradle concept in 2002. Protest architecture existell asl
Mal col m Wesheltesed buiddimgs,t which the architect calléal green

alternative to the asphalt society Howe v er , fenvironmentall
not yet prevalent i n tlhaeu gwiiddaeira Gal elvii | ¢ ¢
Vileni ¢,R@2).

During the 1990s, digital technologies like CAD, CAM, and other design
methods advanced, opening new architectural possihiliiee emergence of
parametric architecture allowed for the creation of organic architectural forms, with
Greg Lym pioneering the use of computers to generate architectural forms, leading
to experiments such as the Blob and Folding in architecture. These technological
advancements in environmental sustainability and expanded aesthetic expressions
have led to a moreethnologically oriented approach to architectural sustainability,
pushing the boundaries of architectural imaginatibra u g & @i a gul evi | i |
Vil e 028k a

Further, the 1990s were marked by unusual weather conditions and
environmental problemé&at had a direct impact on communities, thereby influencing
the international political agenda. That enabled the evolution of sustainable
architecture through the work of forwatiinking architects and new design concepts
such as Lyl eb6st Mdt2e Riegeh,erBdnwes Sconcept
Adef i niti oGegenefat®t haes wornd ai ning three key
for the better; the creation of a new spirit; the return of energy to the source,

Mc Donoughdés and -tBconadbaotdsessiignaptienci pl
LEED certifications brought measurable sustainability criteria to the design and
constructionD a u g & Gari & au | &/v il le ir0agk a

The concept of sustainability in architecture has gained widespregutarome
since the turn of the millennium, with the boundaries of sustainability constantly
expanding. While the late 20th century idea of sustainability focused on preserving
the current situation, the 21st century sees a shift towards restoration, regenera
and ceevolution with nature. The new sustainability paradigm empégssi systemic
and holistic approach, rejecting the previously held huosarered approach. The
emergence of the concept of psychologically sustainable architecture or
fineurearchitecture has reinforced the view of archdture as a sensory experience
(Daugad Griadul &vil leinddagk a
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The 21st century brought a great diversity in sustainable architecture ranging
from small to largescale projects in variownvironments, with buildings adapting to
the latest technological advances. The need for a new integrative approach to
contextual design has emerged, with buildings no longer seen as individual and
isolated objects but as interconnected with the surrogndeology, taking into
account regionally specific aspects and natural processesnavativeintegrative
approach has emergeghere buildingsre seen as inseparably connected to the local
ecology. This approach consideegionally specific aspects @matural processes
such aproposed by Mangon& Teuffel (2011)in constructed habitattDaug al ai t
&Gragul &vi leid2g¥k &

AAl t hough there ar e exampl es of i n
architecture, these buildings are exceptional awd. rCurrently, most sustainable
buildings that receive the highest certification rates from LEED and BREAM, often
do not have exceptional aesthetic expression as sustainable buildings. The strong
influence of rationality and functionality of modernismstd| felt in contemporary
architecture. Nevertheless, ten of the most sustainable buildings announced each year
by the AIA (AIA, 2019) illustrate that the search for sustainable aesthetic expression
i's on@aiumgddGria @ul &vil leiD29k a

32.Revi ew of s ci eRelafiohshigbetavaen Ethickamd A T h e
Aesthetics in Sustainable Architecture of théBaltic Sea Regiod

Scienti fi c Raatianship bemveeni Htllicsand Aestheticsin
Sustainable Architecturaf the Baltic SeaRegiord wa s p uSustdinabllitgnd | n
2021. The article was written b a u g @andGrt &g u | &/v il le irahdgsk &
found in volume 13, iss. 4, art. no. 2259, pagés I he ientific contributionof the
author of this dissertation consists ofalabllection and analysis, writing the article,
and text editindor the final version.

The scientific methods employed in this research included a systematic literature
analysis, case studies of examples involving comparison and classification. The
literature review served two main objectives: defining the concepts of sustainable
architecture and clarifying the notion of sustainability aesthetics. Various literature
sources were searched in scientific databases and general search engines to gather
relevant information. Additionally, the research involved analyzing existing
classifications of aesthetic expression in sustainable architecture, as well as messages
potentially embodied in sustainable buildings. A total of 112 buildings were analyzed,
and based o aesthetic similarities, forty distinctive sustainable buildings were
selected for further analysis and categorized into eight different prevailing trends. The
selected examples were discussed from the perspective of sustainability aesthetics,
leading tothe formulation of conclusiong.his article complemented the literature
review of this dissertation and provided a case study analysis of certified as
sustainable buildings in the Baltic Sea regidhis article was hefjpl to determine
the area of the search for the dissertation and to provide the preliminary
classification of sustainable architecture.
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The article expands the literature analysis described in the previoeaiby
expanding the contemporary notion of sustainability and sustainabilityetiestn
architecture.lt al so descri bes recent criticism
architecture both contributes to sustai
related to increased energy and resource overconsumpti@cionstructionmdustry
within the unsustainable cycle. The article reviews the EU legal framework that is
currently used fotheimplementation of sustainable development goals, its encoded
relation to ethical ideas as well as aesthetic potential. This research disigtrat
existing critique of sustainability <ce
devel opment of some aspects of sustaina
study emphages the importance of peculiarities of locality in developing suahde
architecture. Therefore, the case study analysis was specifically conducted in the
Baltic Searegion D a u g 4& Giri & GAu | /v il le il02g)%k &

12 UrbanaVillor, Malm, Sweden

Urban gardens (balconies with a 30
‘om thick layer of soil on top of the
concrete and roof terrace with
gardens)

Life-cycle approach

10 Jarvevana 7b, Tallinn, Estonia

9 Transformation of the former Tovamo-
Vitebskaya raitway yard on Ligovsky Prospekt into
a new residential district, St. Petersburg, Russia.

11 Gsta Serlachius Contemporary Art
Museum, Finland
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Sun shading 2020 5 - B Sstems:
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5 Pomeranian Science and
Technology Park in Gdynia, Poland
3 Community Center, Denmark, 2018
Volume biends into landscape
Wood cladding

passive solar heating

natural daylight

Cross-laminated timber (CLT) structure
Wood dladded f:
Visual relation with environment

Fig. 8. The variety of sustainable architecture in the Baltic Sea region (Source: author)

The study anabed examples of certified sustainable buildings in this region
between 20162020, focusing on three common sustainable building certification
scheme$ DGNB, LEED, and BREEAM. The study selected 112, later narrowing the
research to forty sustainable buildings that exhibited distinctive aestfigtics).

The study found that existing aesthetic expression classifications were not meaningful
for the majority ofthe analged buildings. As a result, the study introduced a
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classification of aesthetic trends of certified sustainable buildings in the Baltic Sea
region in this way complementing the existing classification systems by Wines
(2000), Guy and Farmer (200Bauerbruch and Hutton (2011) and Di Carlo (2016).
Eight groups of aesthetic expression based on the building's appearance, volume and
form, materials, and similarity in architectural style were distinguished in this study
(Da u g &8 Gari & au | &/ivein|ii §ioaBa

1. Industrial aesthetics. It contains buildings with large and mostly monotonous
volumes, detached from their contexts, constructed of artificial, synthetic materials,
and having low aesthetic value;

2. Large volume minimalism. It contains buildi® with large volumes, in which

the aesthetic expression is focused on design of the facades;

3. Glass aesthetics. It contains buildings in which glass structures dominate.
Usually, they have more vivid compositions and aesthetic solutions;

4.  Modernist functioralist aesthetics. It contains buildings with smaller volumes;
their aesthetic solutions are often more dynamic and include more intense rhythms
and compositions of facades;

5. Smaller scale, dynamicand natural materials. Buildings with smaller volumes
arefound, and the ecological idea is expressed throlughse of natural, recyclable
materials;

6. Dynamic aesthetics, influenced by postmodernism. This group contains
buildings with dynamic aesthetic expressions that can be stylistically associated with
the tends of postmodernism;

7. Buildings with clearly expressed curvilinear forms, with characteristic facades.
Some of the buildings are closetothecsa |l | ed fAbl obi smd f or ms
8. Rural aesthetics. It contains buildings with small volumes, usually scaled to a
singlefamily house.

This research identified Aboth the ¢
architecture and the lack of distinct sustainability aesthetics. At the same time, it
showed the importance of the regionality of sustainability aesthetics amdsitisig
potenti al even in functionali st and mi
illustrated that the minimalistic trends are preferred in sustainable architecture of the
Baltic Sea region. This can be partly explained by the 20th centuryidredbf
Baltic-Nordic modernists. The region was influenced by Germany where modernism
and functionalism flourished in architecture in the early 20th century and this
influence is still strongly represented today. This shows that sustainability aesthetics
cannot be considered as unive@k u g 4&8 Giri a Gau | &/v il leindD2g)k &

3.3. Review of scientificarticle i T hRele of Aestheticsin Building
Sustainability Assessmert

Scienti fi c Raea of i Aedthetics onT Budding Sustainability
Assessmeit wa s p u bSpatiwnhne 2021.1 Tie article was written by
Gragul &vil leinMiliipds@ind a u g & Tha articl@is found in volume 45,
pages 789. The ientific contributionfrom the author of this dissertation consists
of writing a part of literature analysis, describing architectural theories relevant to
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balancing the aesthetic and environmental criteria in the assessment of sustainable
architecture, texedition for the final version.

The scientific methods employed in the r@shanclude a ligrature review and
its analysis,systematic analysis of national and international legal documents
describing sustainability in architecture, also analysis of documents of building
certification systemsThe study complemented this dissgion by analyzinghe
definition of a sustainable building through the criteria of four building certification
systems (LEED, BREEAMthe Living Building Challenge and WELL), as well as
distinguishing four approaches that habe potential to add up tohe aesthetic
expression of sustainable architecture.

AiThe role of aesthetics in building s
previous studies by anaiyng the definition of a contemporary sustainable building
through the analysis of architectural quality criteria of sustainability assessment
frameworks and four commonly applied building certification systems (LEED,
BREEAM, Living Building Challenge and WELL). The study illustrated that
architectur al qguality is generally des:
mobility, respect for the environment and energy efficiency, quality of construction
and weltbeing, innovation, aesthetic aspect and imydgnctionality, etc. (European
Commi ssi on, 2009)0 and correspbaliial, t o a
social, economic, environmen{@ig. 7). However, the cultural aspects were lduest
refinedin building certification system@& r a giull it |&e etialg 2041).

Guide to the European Commission's

Lithuanian law of architecture (2017) architectural policy (2009) Sustainability dimensions*
Urban integrity Urban integration | ]
Accessibility using universal design ["Accessibility and mobility 1
Correspondence to sustainability principle Respect for the environment and energy efficiency -
Quality, ergonomics and durability of the built environment | Quality of construction and well-being i ]
Innovativeness . Innovation -
Coherent architectural idea Clarity of purpose and comprehensibility of buildings

Cohesion: a common thread
Aesthetics Aesthetic aspect and image
Functional structure of the building | Functionality, modularity and flexibility —]
Economic rationality Costs I

Preservation of immovable cultural heritage

Sustainability* Cultural  Social Economic Environmental

Fig. 9. Architectural quality criterian regulatory documents (European Commission, 2009;
LR Seimas, 2017) and their analysis according to sustainability dimeriSonse:
Gr agul &/nil leiefiatg 2021)

The study explains the role of aesthetics in commonly used assessment
frameworks of sustainable architecture such as the general building sustainability
analysis framework by Cole (1999), the HalStar sustainabilisgsasnent model
(Pearce et al., 2012) and the VERSUS model (Guillaud et al., 2004%)'s (1999)
general building sustainability analysis framework quality crit@maivided into two
main group$ human (integration of cultural heritage, indoor envirental quality,
etc.) and environmental (use of resources, etc.). Authors demonstrated the potential

of integrating aesthetics as one of the human criteria into building sustainability
analysis frameworkcreated by Cole (1999).While the HalStar sustainaimyl
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assessment model includes certain culturally and aesthetically relevant factors like
cultural heritage, happiness, motivation, quality, and innovation, the VERSUS model
is primarily rooted in identifying strategies and principles from vernacular detita
shape a sustainab&chitectural design framewofkuillaud et al., 2014) and has
strongly expressed the attention to the cultural dimension by highlighting the
importance to preserve cultural heritage including intangible factors as collective
memory, cultural identity, sacredness, hisfognd mytholog. The analysis
demonstrated thathe analyed sustainability assessment frameworks have some
potential of includingcultural aspects and aestheti@sr(a g u | &/v il leiefiatg & &
2021).

Analysis of quality criteria of LEED, BREEAMheLiving Building Challenge
and WELL certification systems illustrated the lack of attention to the cultural
dimension that may promote the development of sustainability aesthetics.
Nevertheless, LEED and BREEAM have indirect potential to influence architectural
aesthetics.Examples of this include how the LEED rainwater management
requirement may foster the development of rain gardens or permeable surfaces with
specific ecological aesthetics, and how BREEAM's emphasis on climate change
adaptation and site ecology enhanceintenuld involve the introduction of vertical
greenery with distinctive aesthetic effects, among other possibilitiEED and
BREEAM ar e Anot targeted at t he cul t
sustainability aesthetics are not directly encourageidbyd . Thi s resear (
illustrated the same problem that wasviimasly noted by Heymann (2012).

The WELL Building Standard priorites the welbeing of occupants and
includes sufxriteria that could enhance the aesthetic expression of builitirmsgh
social, environmental, and economic dimensions, but it lacks consideration for the
cultural dimension of sustainability, despite some-ctieria being associated with
the biophilic design concept. Altly i s p
humanc ent red, does not include cultural a
biophilic design have the potential to develop into a synergistic approach that
addresses ecology, personal wmding, aesth&s, and connections to place
(Gr ad@ywil FViiTltedetialg 20A1).

The Living Building Challenge 4.0 Standard for new construction (Living
Building Challenge, 2020) is the most successful in achieving a balance between

sustainability di mensi ons, r edriteriadikei n g
place and beauty and the stiiteria human scaled living, beauty & biophilia, and
education & inspirationo. This certific

aesthetic expression of design: access to nature, responsible materialso et
(Gragul &vil leiefiaky &0A1).

This study proposes four distinctive theories that can enhance the aesthetic value
and individuality of sustainable architecture: sustainability aesthetics, genius loci or
spirit of place, biophilic design, ara regenerative approach. These theories can
potentially be included in evaluation criteri@rf sustainable building designs
(Gr agul &vil leiefiaky 2021).
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34Review of scient i f iSustamnability AektleeticsofCh ar act €
Buildings and Environments: Methodological Frameand Pilot Application to
the Hybrid Environmentso

Scienti fic ar t Sustdinabiliti SdstheticafcBuildings and n g
Environments: Methodological Framend Pilot Application to the Hybrid
Environmente wa s p uladdscapirehitectureandArt in 2021. The article
was writtenbyD a u g 4 Dogan@araGr a g u | &/v il |e inThedgdtide is found
in volume No. 19, pages &R. Scientific contribution the author of this dissertation
consists of witing a part of literature analysis, describing architectural theories and
distinguishing the set of features of sustainable buildings.

This study supplements the dissertation by amaly g Apossi bildi
characterise sustainability aesthetics of buddirand built environments and to
devel op and test the methodol ogi cal froe
possible development of restorative or regenerative sustainability, synergistic
approaches that consider all dimensions of sustainabilityalsaultural, economic
and environmental) are needed.

The scientific methods employed in this research consist of qualitative
descriptive study, including literature analysis, concept mapping (mind mapping),
comparison and systematization. Other methoded were ogite observation,
photographic survey, map analysis, graphical analysis, and descriptive analysis. Using
the mind mapping technigue for research development and visualization was useful
for brainstorming, deconstructing complex topics, aetexnining links between
conceptsThis study complements this dissertation by distinguishing a set of aesthetic
criteria of sustainable architecture and forming a methodology (questionfaire)
evaluating it.
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Fig. 10. Conceptmap demonstrating the interrelations betweerettigtingapproaches and

the selected criteria for characterizing sustainable buildings and environments (Source:

Da u g aet a.,i2024)
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The study illustrates the emerging importance of the psychologigealcinof
the built environment and the notion of
This encouraged to Adistinguish other s
described in biophilic design patterns, the genius loci concept, and suditginabi
aesthetics. Many of these features are intangible tieng. and change, interaction of
light and shadow, and often involve psychological aspects such as feelings of safety
and protection, risp e r i | or curiosityo. T limits sof it
aesthetic perception to more advanced understanding including phenomenological,
process, ecological or evolutionary perception as described by DeKay (2012).

The developed criteria for charac#mg sustainable buildings and
environments are prested in the concept mgpig. 8) andatable with a series of
guestions for the assessment of aesthetic expression of abhktabildings and
environmentgTable1). Themost important aesthetic features were distinguished in
relation to four theoriesb{ophilic design, sustainability aesthetics, regenerative
design and genius loci) and grouped into the complex system. Six groups of
sustainable building qualities were developed: (1) Features of environment, (2)
Shapes and forms, (3) Light and spaceR@ationships with the place, (5) Processes
and patterns, (6) Human environment relaii@dapted from Kellert et al (2013).

The involved criteria correspond to the main three aspects of aesthetic
perception indicated by Coburn et §€2020): Behaviouramotivational responses
(interest, approachability, explorability), Cognitive judgements (complexity,
organiation, modernity, naturalness, and beauty) and Emotional responses
(personalness, hominess, relaxation, comfort, stimulation, uplift, vijtadind
valence). As Coburn et .al2020) indicated fithe most salient psychological
experiences in the built environment are likely generated by the integration of
cognitive, emotional, and sensory informatiorThe developed analysis tool of
sustainabilityaesthetics could be valuable in developing guidelines for expanding the
notion of MfAaestheticsoO as quality crite

35.Revi ew of scient i f ofBiophilcBuildingseas " Cl assi f i
Sustainable Environment®

Scientif ¢ articl e ofi Bibphilgx sBuifdings &g Bustainable
Environmenté was p u Bulildingshire 2022.i Tine article was written by
Gr agul &vil leimiatudg &BandVililtnds and is found in volume 12, iss. 10,
art. no. 1542, pagesib. The ientific contributionof the author of this dissertation
consists of conceptualization, methodology, resources, wditorgginal draft
preparation, writin§ review and editing, visualization.

The scientific methods employed in the research encompassaysis of
literature and architectural design examples (case study onastt@yparison and
systematization, as well asevaluation of architectural objects based on the concept
of biophilia. This study complements this dissertation by further cekztion of
met hodol ogy (questionnaire) prepared in
buildings and environments: methodological frame and pilot application to the hybrid
e nvi r o nDweungt agtcal. i 2024) defining aesthetic criteria. This study tested
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the preparedmethodologyby describing existing architectural objects based on
biophilic design.

The biophilia hypothesis suggests that our inherent need to connect with nature
is rooted in our history of living in natural surroundings and experiencing its
biodiversity. Therefore, connection with nature is still crucial for our physical and
psychologtal health. Despite the proven benefits of nature on human health, our
current living environments are becoming increasingly disconnected from nature,
which some researchers refer tdiasti-biophilic.0 In response, the field of biophilic
design has emeegl, which seeks to restore humsature connections and provide
the potential benefits of biophilic environments through a positive focus on enhancing
nature's ability to improve the quality ofutman experience and wdlking
(Gr agul &vi leiefidigA2R).

Nevertheless, to ensure a comprehensive application of the biophilia concept, it
is crucial to avoid oversimplification and reductionism, particularly by limiting it to
the mere inclusion of natural elements or representations of nature itectaiail
objects or urban environmengBig. 9). Although the biophilia concept is already
based on sufficient scientific evidence, additional research is necessary to fully
understand the methods by which biophilic characteristics can be integrated into
architectural structures. The biophilia concept has been identified as one of the most
powerful concepts that can enhance the aesthetic qualities of sustainable architecture
(Living Building Challenge, 20205t a g u | &/v il |eiefiatg 2081Daugal ai t
et al., 2022). Possibilities of its applications are further developed in this scientific
article.

Fig. 11 Vilnius University Kaign ai Bot ani cal Ga-Pldnt ardesam@@e e e n
of biophilic architecture in LithuanicSpurceGr a g u | &/v il le ietiatg &032)
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The study detailed in this article focuses on developing a classification system
that connects biophilic qualities with architectural expression and evaluates them
based on specific criteria. A set of critewias adapted fronl(a u g aelt a.,i2023)
and further developed in this study by testimgpossibilities to evaluate architectural
objects. The present study developed a classification system for biophilic architecture,
based on Tikkanen's (2021) thigpes of architecture: mimetic, applied, and organic.
The classification system was modified and adapted to classify biophilic buildings
according to their architectural expression and biophilic properties. This study
provides a useful framework for evating aesthetisensual feres in architectural
settingsGr a g u | &/v il leiefiakg 8022).

The assessment of three building examples in Lithuania using a set of
established criteria demonstrated that biophilic trends possess a great potential for
developing sustainable environments, including renovation or adaptige of
existing buildings. These findings suggest that architects and designers should
consider adopting these qualities to design environments and improve the afuality
life for building occupantsGr a g u | /v il |e iefialky 2022).

This study suggests a set of aesths#insorial criteria for designing or
evaluating a sustainable building. The set consisi8 bfjuestions subdivided into 7
categoried features of environment, reaials, visual interest, shapes and forms,
light and space, processes/patterns, and hienaironment relatiords were
answered evaluating the answer in the scale from 0 to 2, evaluation 0 meaning that
qualities are not present and 2 meaning qualitiedeadyg expressed Although, this
method is orientated towards qualitative analysis rather than qtiaetjtadgment. It
is a form of recommendation or inspiration that allows to enrich the project with
missing propertiedn this study, field case studiavere done as a test of this set of
criteria. The anaBed biophilic buildings ricluded many of the listed properties
illustrating that a set of criteria could be used in the design practice.

36.Reviewof scientific articladSuiténablec hol ogi ¢
Architecture in Lithuania:aQual i t ati ve Studyo

Scientific articl e ofiBustginadleoArchitgatuoaa | Ac
Lithuania a Qual i t ati ve St udy 0 Jomnalsof SJustdinhbles h e d
Architecture and Civil Engineeringn 2023. The article was writen iya u g al ai t &
and is found invol. 32 No. 1 (2023)page41-57. This study isanextension of the
scienti fi c Japsychotofical reS@@msesita ltrends of sustainable
ar c hi t(202)tpublisked by 3rd Valenailnternational Biennial of Research in
Architecture. The artle was written byD a u g a(Anadx1).a

The study presented in both articles aims to investigate how the aesthetics of
sustainable architectur&i@.10) is perceived and accepted by both psefenals in
the field of architecture and the general puldtig.10 represents the selected trends
for further evaluation. The selected set of architectural directions was prepared to
represent diverse variety and different aspects of architectural ialrecof
sustainablearchitecture The setincluded trends that are the most expressive and
controversial that could generate discussions within the flédd.greater variety of
sustainable architecture directions is presentédgn4.
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The study conducte an online sociological survey to gather data on
respondents' preferences towards sustainability in architecture, their opinion towards
sustainable architecture trends, and their features.

The scientific methods used in the study involved the preparatiah
implementation of an online sociological survey conducted by the aiitheresults
of the surveywere analged in two scientific articles fi Sksychokdical
Responses tdrends ofSustainableéAr c hi t ect uredo conducted
of responses to architectural trends by ughmgNLTK Vader tool and qualitative
analysis based on Plutchi kdos (2001) Whe
of Sustainable Architecture in Lithuar
calculation toad and comparethe opinion between architecture professionals and
general publicThis study contributed to the dissertation by assessing the aesthetic
characteristics of sustainable architecture that were identified in previous articles

i T h &ole of Aeshetics in Building Sustainabilty As sessment
(Gragul &vil leieittgdad . , 20 2 1 BustaindblityAestletics & r i z i
Buildings andEnvironments:MethodologicalFrame andPilot Application to the
Hybrid En v i r o n nDeanutgsadketaal.,t 2821) ACl as s iBiophli@at i on
BuildingsasSustainableEn v i r o n Da oy aeba.,(2623).

Emotional analysi§D a u g 3 P023 sh@wed that the most acceptable and
environmentally friendly looking trends were ld@ech ecological, vegetated, building
landscape, and biophilic buildingBig. 11). The least acceptableends werdrashy
anticonsumerist, dictated by-tesed and ectechnologicabrchitectural directions

The majority of respondents in a survel d u g § 1262B)tsupported
sustainability in architecture and preferred environmentally friendly solutions based
on the newest technologies. However, conventional materials such as bricks, blocks,
wood, and stone wool were more commonly chosen over alternativieieratly
options sich as straw, clay, or reused materials.

Vegetated, lowtech ecological, and biophilic designs were the three most
well-received trends in sustainable architecture. Respondents appreciated the use of
environmentally friendly solutions such as protectireps$r and landscapes, saving
resources, reducing carbon footprint, using sustainable engineering solutions, and
using patterns.

Respondents in a survey agreed that a building's aesthetic quality is enhanced
when it is harmonized with the surrounding enviremtrand provides views of distant
perspectives. Buildings that adapt to their environment through the use of materials
and colors were preferred over contrasting ones. The use of local and natural materials
was also highly preferred, and wood and plantsewtee most popular building
materials.

Respondents preferred buildings that adapt to the landscape by their form over
those that dominate the landscape by their volume. Creating a variety of spaces within
a building was also preferred over monotonousepadatural forms and motifs were
favored over strict geometric shapes.

Natural lighting was essential to respondents, while artificial lighting
dominating the building was disliked. Spaces with a variety of light, such as
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brightdusk, play of light and stdows, and reflections, were preferred over
monotonous ones. Maximizing daylight not only saves electricity but also contributes
to the psychological welbeing of building users.

The study suggests that aesthetics is a key factor in creating sustaimhble a
psychologically acceptable architecture. Psychological sustainability of architecture
may be related to several factors, including the use of natural and local materials,
buildingbs integration into the @amviron
harmony.

To summarze, these studies suggest that environmental sustainability and
ecofriendly architectural solutions are becoming increasingly important to urban
residents, particularly those who are highly educated and early raigdte
Educationabout the relationship between sustainability and heritage preservation is
crucial, as respondents did not associate these two concepts. Additionally,
sustainability aesthetics ideas should be integrated into the initial stages of
architectural design, andurther research on architectural aesthetics and
sociatpsychological acceptability could lead to a more precise definition of aesthetic
quality criteria.
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4. EXAMINING AESTHETIC MEASUREMENT METHODS WITHIN A
PROPOSED CONCEPTUAL METHODOLOGICAL FRAME WORK

In this dissertation, the proposed questionnair®layu @ iadt al. (2021) and
its subsequent addition b@r a g u | /v il leirel 4&).%2922), which aim to
evaluate the aesthetics of sustainable architecture, have been enhanced by the
introduction of measurable methods to increase objectiMitg.basis of aonceptual
framework rooted in four key concepts: biophilic design, sustainability aesthetics,
regenerative design, and genius Iothese conceptual ideas weveganized and
structued into a systematic framework and made more tangible by providing specific
methods to measure thefhis conceptual methodological framework was developed
to suggest the way of describiagd assegsy the aesthetics of sustainable buildings,
emphasizindghat aesthetics encompasermmthan just visual perceptiahtakes into
account emotional responsas an important experience in the built environment
Moreover, the series of questions could be helpful in the initial stages of designing
architecturabbijects.

Several influential authors have analyzed people's emotional responses to the
architectural appearance of buildings and urban structures. For example, Cullen
(1961) infiConcise Townscajpeargued that townscape, as a visual art encompassing
the arangement of buildings, roads, nature, and the urban environrngent,
significantly importantin shaping the physical and emotional experience of a city,
serving as a fundamental concept for architects, planners, and those concerned with
the city's appeararand quality. Thwaites & Simkins (2006) propose a methodology
for understanding and valuing people's everyday experiences in their environments,
drawing parallels with Cullen's concepts of environmental expergeduring travel
and having snilarities with Lynchd €1960) elements of the urban structure.

Salingaros (2006) suggests parameters for the architectural evaluation of the
aesthetic appearance of architectural objects, which include structural order, scale,
natural scaling hierarchy, ornament, hiehical cooperation, the concept of metaphor
symbolism, organization, form, and pattern language. Dutta and Adane (2015)
analyzed the possible applicability of Salingaros' (2006) parameters, illustrated by
existing temples in India. It provides descriptikesults. However, Quillien (2006)
critiques Salingaroé fiTheory of Architectur® (2006) illustrating its limitations as
fiteaching little about this emotional, possessive, and inspiring reaction to great
architecture, or about natural beaaty.

Nevertheles, other recent works of Salingaros Biophilia and Healing
Environments (2015) and Design Patterns and Living Architecture (2017), derived
from Alexander (1977) and revised in 2000 (Salingaros, 2000), scientifically ground
emotional and psychological weadking of people in the relation with their connection
with living structures and natural patterns found in the built environment. However,
it is conceptual theory, which does not provide methods of measurement, although
gives valuable insights.

Ode, Tveit& Fry (2008) analyed landscape aesthetic theories and proposed
their grounding by introducing measurable methods. It includes categories of
indicators describing landscape features such as complexity, coherence, disturbance,
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stewardship, imageability, wial scale, naturalness, historicigfnd ephemera. An
adaptive approach could be used for building evaluation. Following their approach,
specific measurable methods are proposed to ground the methodological framework
for describing and evaluating the aetits of sustainable buildings.

One of suchi videoecology, as defined by Filin in 1989, presents research
results that emphasize the negative impact of homogeneous visual environments
lacking distinctive features and diversity on human visual perceptioth a
psychological welbeing. In homogeneous environments, the eye |&sething
to catcld during saccadic movements, leading to an increase in saccade amplitude
and, consequently, inefficient eye function. This inefficiency can result in
psychological tscomfort for individuals. Filin argues that even newborn children
show a preference for visual diversity over homogeneous fields, indicating a
biological inclination toward varied and engaging visual environmgideoecology
science emphasizes that dtettural designs with many identical elements, especially
in functionalstyle buildings, do not fully meet human physiological needs for the
visualperception Such designs can even have adverse effects, potefigating to
the death of brain cebs(Filin, 1989; Wilkins, 1995). Use of variability principles
including different scales in the buildigggfacade enables it fihumanizé visual
appearance of the built environment. Although videoecology does not provide an
initial measurable index, ressitan be obtained by performing eye movement testing
and could be helpful in anaiyng visual complexity and richness of the built structure.

Turner's (1998) SID (Identity index context) theory provides a quantitative
measure used to determine the exterwhich an architectural object is identical to,
similar to, or different from its surrounding context. By applying this Index, one can
systematically quantify the level of contextuality, determining whether a structure
strongly contrasts (120%), is simiar to its context (4060%), or closely similar or
identical (close to 100%) to its surr
Gragul &villeinitgkd (2011) suggest expandin
evaluating individual properties of the oljesuch as scale, materials, architectural
style or direction, and colors, and then calculating the average of these values to derive
an overall contextuality scor€his method is valuable to examitie level of contrast
of the building, evaluating it;iegration into the landscape.

Salingaros (2005) proposed a mathematical methodology for assessing the
aesthetic, informative, and emotional appeal of architectural compositions, offering a
systematic way to evaluate them based on complexity, diversitynohg, and
symmetry in order to create visually appealing and emotionally engaging structures.
Kar veBlaytbda eri ena (2010) provides an il 1.1
Salingaros' (2005) method to assessing aesthetic potential urban structures,
showcasing its significant potential for application in architectural objects. The study
suggests several values in evaluated in numbers, suidhdEsnonstrates the degree
of complexity, diversity, information of compositignfiH (harmony) demonstrates
correlation of the objects in the composition and degree of the symmetry in the
modeb, AS iexpression of the disorder in the structr€ i complexity, L
attractiveness. Salingaros' method provides a measurable outitmrefore, it is
valuable in analying visual properties of architectural objects.
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Fractal theory, formulated by Mandelbrot (1975), addressed the irregularity and
complexity of natural forms, such as clouds, coastlines, etc. with a focus on
selfsimilarity as a core concept. Fractal theaas adapted in architecture by Bovill
(1996) and irthefollowing decade fractal theory gained broader usage in analyzing
the built environment (Bechhoefer & Appleby, 1997; Makhzoumi &Pungetti, 1999;
Burkle-Elizondo et al, 2004; Ostwald, 2014; Lee & Ostiyél021). Fractal theory is
applied to various aspects of architectural design and urban planning, including
understanding the visual qualities of urban spaces, comparing urban skylines, and
assessing the geometric complexity of street vistas and histeet plans,
architectural elevationgnd plansThe importance of the existence of fractals was
grounded by Filin (1989), Kellert (2013), Salingaros (2015, 2047 othersThe
application of the theory provides measurable results and is suggesteg to
analyzing complexity and richness of the architectural object.

Analysis of visual impact and its management is proposed by several guides by
BLM (n.d.). BLM (2015) provides recommendations of visually harziogi
landscapes by the use of color aathouflage techniques for built objects in sensitive
landscapes to protect visual integrity. BLM provides (BLM manual 8431, n.d.) visual
resource contrast rating method. It is an easily adaptable but valuable method and
could be measured by, for examplerifer's (1998) SID (ldentity index context)
theory.

The beauty of night as a part of a built environment and its pollution by artificial
lighting is not often considered in sustainable design concepts. Artificial light at night
can disrupt natural night skgonditions and may be harmful for certain ecological
processes and cultural, historic, scientific, and recreational aspects, which rely on
darkness and dark night skies. Sullivan e{2023) suggest management techniques
of night sky and dark environmenthat could have additional value of revealing
views to elements of nature and strengthening connection with nature.

Space syntax, as formulated by Hillier and colleagues (Hiller et al, 1976; Hillier
and Hanson, 1989js a collection of theories and theds used to study how spatial
layouts and human behavior mutually influence each other. It has evolved to predict
the impact of architectural and urban spaces on their users based on measurable
correlations. Most frequently used for urban analysis sgalrlan structures (van
Nes & Yamu, 2021), however having possibilities to be used in designing buildings.
To illustrate, Zaleckis et a(2022) adapted a space syntax method to evatbate
acceptance of changes in historical buildéfgsades, Tarabiet al (2019) applied
space syntax for analyng daylight of a typical mosque. While space syntax has
broader applications than what could be described in this study, it could, for example,
be used for evaluating visual aspects such as spatial hierareliality, and
symmetry within a building.

Among the suggested categories within the conceptual framework, the
integration of buildings into the landscape is the most extensively studied, with
comprehensive coverage. This field encompasses all the destrédteods and could
include classical landscape assessment approsgbesagp r ovi ded by Bul
1989) , Purvinas (1983),andBthedsrHoweven & is & Ar
suggested to employ combined landscgpality research methedo effectively
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evaluate the visual characteristics of the landscapg i ndi cat ed by K
Vi r bagi ewhich nfighth®pdtentially adapted to assess architectural objects.

The approach suggested -Voyr bldaimnie lca@nbine2tda 3 ) |,
general impression method, where specialists offer their opinions on the visual quality
of the landscapetogether withstructural (computational) analysis. The general
impression method relies on subjective assessments of the exprets, while the structural
analysis incorporates objective calculative indicators (set of criteria) that are evaluated
according to the subjective opinion of experts. The basis of the evaluation consists of
the points awarded by subjective experts, based on objective indicateidpative
emoti onal i mpressions, as illustrated b
method.

Kami | «ii tr yta@003%emphasizes the need to consider the significance
of criteria and suggests integrating coefficients for criteria importaioag with
correlations between evaluations and different landscape visual qualities, to determine
an overall assessment of the territory. In this way, the points assigned according to the
established criteria can be summed up to obtain a general assieskthe territory
only after determining the integrated coefficients of the importance of the criteria (in
the assessment of experts and-apacialists) and the correlations of the assessments
with the landscape of different visual quality. In additithe relative importance of
landscape visual quality criteria for each visual landscape type can be determined as
society's priority values. This comprehensive method harmonizes both holistic and
structural approaches and facilitates the determinatioheofdlative importance of
visual quality criteria for various landscape types, reflecting society's priority values.
Kami | iitryptadi ena's (2003) evaluation met
an expert evaluation within the proposed methodologicaméwork for
landscapeelated questions, while relatively simpler questions can be adequately
addressed using the general impression method.

Moreover, an innovativeinterdisciplinary landscape research approach
evaluating landscapperception offered y K a miViaribtaygti ag2020), et a
highlights the importance of considering knowledge from sociology, cultural studies,
environmental psychology, and geography to provide a holistic understanding of
landscape perception. It balances objective anfiestive factors, considers cultural
influences, and uses a diverse range of research methods to enhance the accuracy and
depth of landscape assessmeiitis approach could be considered in evaluating
architectural objects as well.

Although the describeaiuthors introduce valuable concepts and methodologies,
their approaches have certain limitations when evaluating sustainable architecture.
Predominant approaches and methods used are based on visual perception. However,
as Coburn at al §2820) study shoed, fithe most salient psychological experiences
in the built environment are likely generated by the integration of cognitive,
emotional, and sensory informatiorCoburrés study highlights the importance of
nonvisual experiences such as interest, appralaitity, etc.

Therefore, the suggested concept of methodological framework in this
dissertation proposes the inclusion of categories beyond the visual, one of which is
the stimulation of exploration and cognition adapted from Kellert (2013).
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Furthermorea commorobservation among the analyzed theories is their lack
of a holistic approach, particularly in their insufficient consideration of the broader
living world, including other species or ecosystems. For example, addressing the
restoration of damagedneironments, which extends beyond hurtantric
sustainability, is essential.herefore, the conceptuamethodologicalframework
includes evaluation gquestions such as
meaningf ul a ,rhighlighting thebchllengew & yhjectively measuring
this aspect, therelmecommending expert evaluation with percentage values such as

- Excellent (close to 100%): Represents the highest level of compliance.

- Moderate (4060%): Signifies a middle or average level of compi&n

- Limited (10 20%): Indicates a minimal or barely satisfactory level of
compliance.

- None (less than 10%): Does not have the described properties.

In summary, the suggested conceptual framework, while having its limitations,
supports the idea for contiimg this research and exploring new ways to evaluate
aesthetics in sustainable architecture. It highlights that aesthetics involve more than
justvisual categoriesut also sensual, spiritual, soaaltural and subjective aspects
suggesting promising ictions for future studies and discussions
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Table 1. Assessment criteria of sustainable architecture and their relation to
distinguished sustainable architecture trends (adaptedGrona g u | &/v il leinli g%k &
et al., 2022 Zafarmand et al., 2003; Kagan, 2011; du Plessis, 2012; Berardi, 2013;
Kellert et al.,2013; Browning et al., 2014; Istiadji et al., 2018; Vecco, 2020
D a u g adét ali, 2032) Meanings by colorAesthetictrend fully implements /
partially implements / the defined criteria

FEATURES OF ENVIRONMENT

express the
engagement
with
environmental
forces (water,
air, sunlight...)
in meaningful
and visible
way?

Does the objedSun, shade, reflections;

Integration of waterbodies;
rainwater management;
Possibilities to feel airflow,
etc

integrates

Does the objedFlora: ecological systems,

\visual continuity, trees,

ecosystems arjshrubs, ground covers,

habitats in habitats, rare plant species
meaningful angnectar rich vegetation,
visible way? [flowering wild local herbs

etc.;

Fauna: birds, insects, land
animals and reptiles, fish,
endangered species, etc. B
box, bat box, biotope for
specified insects

56

Criteria of IArchitectural means / Criteria inherent in the Special research
architectural explanation / hint following sustainable methods for
expression architecture trends evaluation
Does the objedPrioritize real nature over || 2[£]8]S|5|E S |Expert evaluation
. [Tl D =T = 3]
adapt to local [simulated nature 5|2 g Slglo|= 3|8 o (Excellent,moderate
terrain and SR S|2| 38| |limited, none); visual
| o|l® S|l OO o= -8 8
andscape 2| 3| Sl=| 5| 5| S| @] & |andscap@assessme
. — . Ll= .
conditions? 215 % ) oo 879 0 |by Salingaros (2005
- = e—
28| SL|5|5lc|oM@ERdapt ed b-
slo|a| 3|22 S|>MElek 2 ieri
B REHE AlCcamougflage
2 I i 21818 technique by BLM
- [}
04 Slglw (2015)
7 x
=\l
(=}
|

Expert evaluation
(Excellent,moderate

Expert evaluation
(Excellent,moderate
limited, none)




Continuation of Table 1.

integrate
natural (and
local)
materials?

Does the objeq

Does the objectintegrate
natural (and local) material

VISUAL INTEREST

connections

between the

object and its
environment

present?

IAre there visugA view to elements ofiature

living systems and natural
processes; prospect an
unimpeded view over a
distance for surveillance an
planning; quality views fron
the outside and inside

Does theobject]
contribute to
scenic quality
or landscape
character?

IArchitectural object interact]
with landscape and forms
qualitative wholeness

Criteria of IArchitectural means / Criteria inherent in the Special research
architectural lexplanation / hint following sustainable methods for
expression architecture trends evaluation
. . . o7 O = .
— Doeg the objeqNaturally Occurring: River, -g é-' s ,% % 5 .E’% 3 S|Expert evaluation
E provide stream, ocean, pond, wetlal = % g Sl5le % = @ |(Excellentmoderate
= |opportunities t(Visual access to rainfall an{ £| © 2 § =l 5lalale _g limited, none)
& seeing, hearinlows; Seasonal arroyos |3 ﬁ .§ |5 S18| 8 |3
@ or touching of [Simulated or Constructed: | 45| E| 3| S| o 98| 5|2
- = =
§Water’? Water wall; Constructed | é g L 2 S5 > 3|E
w water fall; Acparium; Sl5l513 g|elEl2 clo
o Fountain; Constructed Slals 7288 |5
stream; 23F| |2|glal |<£
(%] Old < (3] °
W Sl | [8lem |3
) Reflections of water (real o ; & m
K simulated) on another 3
H surface; Imagery with wate
in the composition
)
-
<
4
L
|_
<
=

Expert evaluation
(Excellent,moderate
limited, none)

Expert evaluation
(Excellent,moderate
limited, none)

Expert evaluation

(Excellent,moderate
limited, none); Visug
landscape assessmg
Salingaros (2005)

adapted by K3
Bal bi eri
Camougflage

technique by BLM
(2015); Visual
landscapessessmer
by Ka miMirkta
gi ena \saaD
landscape assessmg
- interdisciplinary
approach by
Kami | aity
Virbagi enada e
(2020)
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Continuation of Table 1.

Criteria of Architectural means /
architectural explanation / hint
expression

Criteria inherent in the Special research
following sustainable methods for
architecture trends evaluation

P = (=)

VISUAL INTEREST

Does the obje(Naturally Occurring: Naturg-E[ 2[5 Sls g Z Expert evaluation
provide views fflow of a body of water; % g E|S|elg = (Excellent,moderate
to elements of Vegetation, including food | E| ® § SEEE limited, none);
nature, living |pearing plants; Animals; |3 7"; o g g’ %r_g Management of nigh
systems and [insects; Fossils; Terrain, sq §|'5 % ol o|°|D sky by Sullivan et al
other living  |earth NS == (2023)
things atall?  |Simulated or Constructed: | _g £13|3|8|E

Mechanical flow of a body (2| 8| 8|~ | S| o| 8

water; Koi pondaquarium; % I = g ?, 8

Green wall; Artwork —|x S "5"_ w

depicting nature scenes; ‘; N

\Video depicting nature 3

scenes; Highly designed
landscapes

Does the objeqUnique site elements are
correspond to |integrated into the design
other unique
physical
features?

Expert evaluation
(Excellent,moderate

Is the object |Part/whole relationships thg
harmoniously |mayinclude balance,
integrated in |coherence, concinnity,
landscape / |consonance, orchestration,
cityscape and |proportion, symmetry,
looks visually [symphony, unity;
balanced? Overuse of forms and
patterns that malgad to
visual toxicity

Expert evaluation;
ideoecology by
Filin (1989); Turner's

index context) theory
isual landscape

(2015); Visual
landscap@ssessme
by Bul as
1989), Purvinas
(1983), &B
Aringis (
Kami | &irbay
gi end (20
Kami | &irbay
gi end et

n|Does the Symbolic references to Expert evaluation
E object's designcontoured, patterned, textu (Excellent,moderate
Olintegrate / or numericakrrangements limited, none

g interpret naturgthat persist in nature

Z|(botanical,

; animal...) form

ulfand motifs?

o

<

T

n
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Continuation of Table 1.

Criteria of IArchitectural means / Criteria inherent in the
architectural lexplanation / hint following sustainable
expression architecture trends
Does the Nature abhors right angles |-S| 2|'Z] S £
object's designand straight lines; The % g € 8 %
mimic nature's|Fibonacci series (0, 1, 1, 2,| £ © @ 2 a
forms (e.g. 5,8, 13, 21, 34..)); the 3 TE g2 s
biomorphic  |Golden Mean (or Golden |8|5|E| 8 'ga
shapes) ina (Section), a ratio of:1.618 |2 ‘F'Eu gz =
i s = c
functionalway? § 3 -(Fg & <
R }: Q
@ 8|3 2
|
5 @ |
]
LL
)
Z
<Lis theobject's |Relation to the form or
%) .
w|design based ¢surface features of the eart
% lgeomorphic  [or landscape
(% shapes?

include spatial
hierarchy

Does the objedNested fractal designs

similar to thosegscaling factor of 3) are mor

expressed as a third iteratig
of the base design (i.avjth

LIGHT AND SPACE

| [Expert evaluation

Special research

(Excellent,moderate
limited, none)

\Videoecology by
Filin (1989); fractal
analysis, space
syntax, Salingaros

\variability and
interest
integrated in

paths; partiallyevealed
spaces; Translucent
materials;obscuring of the

encountered irflikely to achieve a level of (2015.
nature? complexity thatconveys a 2017)

sense of order and intrigue

and reduces stress

(Salingaros, 202)
Does the objedArchitectural object provide Expertevaluation
integrate / users with natural lighting (Excellent,moderate
provide naturajpoptions limited, none)
light?
Is the spatial |Curving edges; Dramatic \Videoecology by
diversity, shade and shadows; windir] Filin (1989);Visual

landscape assessmg
Salingaros (2005)
adapted bk a r v €

theobject? boundaries and a portion o Bal bi erii
the focal subject

Does the objedinformationrich, as an \Videoecology by

create sensitiviintriguing balance between Filin (1989);Visual

and cognitive |boring and overwhelming landscape assessmg

\variability and Salingaros (2005)

or richness? adapted bk a r v €
Bal bi eri
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Continuation of Table 1.

treatments; Task and persd
lighting; Accent lighting
Personal user dimming
controls; Circadian color
reference (white light during
the day and lack of blue ligh
at night)/ Color tuning
lighting that produces white
light during the day, and
minimizes blue light at nigh

Criteria of Architectural means / Criteria inherent in the Special research
architectural explanation / hint following sustainable methods for
expression architecture trends evaluation
Are light Varying intensities of light [-E] 2[5 ElEE E] %[ 5|Expert evaluation
quality and shadow that change o\ & BlE|S|e ol= % 05; 9 |(Excellent, moderate
\variations, sucftime to create conditions th| €| ®© E 3| & S 3|a £| £ limited, none), space
as diffused, |occur in naturg BlE|3|=| 5|28 8| el 5lsyntax
filtered light, |[Naturally Occurring: 2|5 % 3|lo|o|D < %g
light and Daylight from multiple o 'g gz é == %é =
shadow, angles; Direct sunlight; 5 =G Slo|= gl= g8
reflections  Diurnal and seasonal light; | €| 8| €|~ |2/ 2(8| [g|®
present in the [Firelight; Moonlight and sta % 3 = _“C’ o gl |£

w [object? light; Bioluminescence e o|g|w %

2 Simulated or Constructed: ; i oM

o Multiple low glare electric 3

g light sources

Z llluminance; Light

lf distribution; Ambient diffuse

I lighting on walls and ceiling

g Day light preserving windoy

PROCESSES AIND PATTERNS

express the
process of co
creation with
nature?

Does the objedConstruction using

mycelium, technologies witl
algae for energy productior
and airquality improvement
"bio-concrete" made of mos
and beef mushrooms in
rainwater and allowing plan
to be grown on the facades
salt slabs made of salt,
sunflower and algae,
bioplastics madef algae,
etc.

Expert evaluation
(Excellent, moderats
limited, none)

Does the objeq
express in
meaningful an(
visible way the
behaviour
patterns
characteristic t
natural system)
and organisms

Change over time, decayin(
changing properties (rustic
metal, growing plants, etc)

Expert evaluation
(Excellent, moderate
limited, none)
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Continuation of Table 1.

PROCESSES AIND PATTERNS

electricity, plants and leave
geographic terin and river
systems, clouds, crystals.
Centrality describes the
action of a central element
its peripheryexample: urba
center)partwhole integratio
- relation of object's parts td
the whole object itself

Criteria of IArchitectural means / Criteria inherent in the Special research
architectural lexplanation / hint following sustainable methods for
expression architecture trends evaluation
Does the objeqFractality: a fractal is a neW-E[ Z[5 g S| 5| EPEl %[ 5|Videoecology by
express the |ending pattern. Fractals ar¢ % % E|S]e 1_3 = o) & [Filin (1989);Visual
structural infinitely complex patterns | £ Q § § 8 S a % % landscape assessmg
patterns relatefthat are setsimilaracross || v|g| g gc_g ‘0| 5[Salingaros (2005)
with fractality, different scales. They are | 2| B|Z| 8| o| o| Sh8| &| cladapted by a r v &
centrality, part created by repeating a simjj £| @| &/ % =S § EBal bieri
whole process over and over in ang E SkE g = = _S'fractal analysis
integration?  |ongoing feedback loop. | 2| 8| 8| (£ S| S 5@

Naturally Occurring: % g = g A S £

. ') °

branches of trees, animal |—|x als/w =

circulatory systems, ; & m

snowflakes, lightning and 9

express the
stochastic and
ephemeral
connections
with nature?

Does the objeqNaturally Occurring: Cloud

movement;

BreezesPlant life rustling;
\Water

babbling; Insect and anima
movement; Birds chirping;
Fragrant flowers, trees and
herbs. Simulated or
Constructed: Billowy fabric
or screen; materials that
move or glisten with light of
breezes; Reflections of wat|
on a surfaceShadows or
dappled light that change
\with movement or time;
Nature sounds broadcasteq
unpredictable intervals;
Mechanically released plan
oils

Expert evaluation
(Excellent, moderate
limited, none)

Does the objeq
provide thermg
and airflow
\variability?

Naturally Occurring: Solar
heat gainShadow and shad
radiant surface materials;
Space/place orientation;
\Vegetation with seasonal
densification Simulated or
Constructed: HVAC deliver
strategy; Systems controls;
\Window glazing and windo
treatment; window
operability and cross
\ventilation

Expert evaluation
(Excellent, moderatg
limited, none)
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Continuation of Table 1.

HUMAN -ENVIRONMENT RELATIONS

Criteria of IArchitectural means / Criteria inherent in the Special research
architectural |explanation / hint following sustainable methods for
expression architecture trends evaluation
- — - = o= e

Does the obje(Spirit of the place consists {-E] 2[5 Sls|s £|£].8] 5[Expert evaluation
maintain / tangible (buildings, sites, % ‘g E|S|glo .'% % g & [(Excellentmoderate
contribute to landscapes, routes, jebts) | E| © 2 § § g|alela Z—:) limited, none)
the spiritof  and the intangible elements 3 |-8 Sleld g’c_ots IR
place? (memories, narratives, 2151E 8 vlolgE %_9

written documents, rituals, | £ g g ) Slo %% £

festivals, traditional S1S|1518 o|2lE(2 clo

knowledge, values, textureq £ o128 § =2

colours, odours, etc.). Does % i = AR IEE

; 3 Slolgl |B

the object connects to the 04 alsW |5

essence of the place in ; N m

ecological, cultural, historic 3

geogrphic dimensions?

Does the objeq
involve
restoration of
the damaged
environment in
meaningful ang
visible way?

Improved ecological
situation, surfaceare
permeable to water, variety|
\vegetation, rainwater
management (bioswales,
raingardens, etc), a section|
the courtyard is left for
natural succession (that is,
naturally grow

and regenerate), compostir
biodegradable waste;
Prioritize biodiversiy over
acreage, area or guantity

Does the objeq
employ /
demonstrate
self-healing
qualities of
nature?

Little maintenance is
required, the site iself
operating like in natural
places like meadow or foref

Does the objeq
stimulates sen|
of security in
users and
viewers
perception?

Physical safety; mental
safety; refuge a place for
withdrawal, from
environmental conditions ol
the main flow of activity, in
which the individual is
protected from behind and
overhead

Expert evaluation
(Excellent,moderate
limited, none)

Expert evaluation
(Excellent,moderate
limited, none)

Expert evaluation
(Excellent,moderate
limited, none)

Does the objeq
stimulate sens|
of attraction
and
emotional,
spiritual
connection witl
it and its place
in users and
viewers
perception?

E.g., people are taking
photographs, collects litter,
spends their free time

Expert evaluation
(Excellent,
moderate, limited,
none)
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Continuation of Table 1.

HUMAN -ENVIRONMENT RELATIONS

travel deeper into the
environment. E.g. Peedkboqd
windows that partially reveg
Curving edges; Winding
paths.

Risk/Peril is an identifiable
threat coupled with a liable
safeguard.

Doubleheight atrium with
balcony or catwalk;
IArchitectural cantilevers;
Infinity edges; Facade with
floor-to-ceiling transparency
Experiences or objects that
are perceived to be defying
testing gravity; Transparent
railing or floor gane; Passin
under, over or through wate
Proximity to an active
honeybee apiary or predatq
animals; Lifesized
photography of spiders or
snakes

Does the objeq
stimulate
connection wit
natural
systems?

Naturally Occurring: Climat
and weather patterns (rain,
hail, snow; wind, clouds, fo
thunder, lightning);
Hydrology (precipitation,
surface water flows and
resources; flooding, drough
seasonal arroyos); Geology
(visible fault lines and fossi
erosion, shifting dunes);
IAnimal behaviors (predatio
feeding, foraging, mating,
habitation); Pollination,
growth, aging and
decomposition (insects,
flowering, plants); Diurnal

patterns (light coloand

Criteria of IArchitectural means / Criteria inherent in the Special research
architectural lexplanation / hint following sustainable methods for
expression architecture trends evaluation
. . o7 O = .
Does the objedThe object creates the 2[5 %@ 5| 2] R[5 |Expert evaluation
stimulates  conditions that differentiate| & 3 E|S|e|o % .'% 06)7 S |(Excellent,
exploration angbetween surprise (i.e., fear) €| © 2 § § sSlalale _g moderate, limited,
cognition? and pleasure, creates a sell @[2| & =1 2% | 3| 0| =none)
. . Q|.© 2 £lo|g|lol& g®

of mystery, risk/peril, arous{ 8|5 o v oo 8| gle

X : LS| L 2Ll S|=

interest of exploring. = g g = @ Slo 8-,% <

Mystery is the promise of |G SlsS e LIEls sle

more Slals 288 |5

A . . | =

information achlevedhrougl“g 3 I g A 3 _g

partially obscured views or |~ | S E

other sensory devices that ; & m

entice the individual to 9

Expertevaluation

(Excellent,moderate

limited, none)
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Continuation of Table 1.

HUMAN -ENVIRONMENT RELATIONS

scents)Simulated or
Constructed: Simulated
daylighting systems that
transition with diurnal cycle!
\Wildlife habitats (e.g.,
birdhouse, honeybee apyar
hedges, flowering vegetatid
Exposure of water
infrastructure; Step wells fo
seasonal rainwater storage,
and social convergence;
Natural patina of materials
(leather, stone, copper,
bronze, wood)

Criteria of IArchitectural means / Criteria inherent in the
architectural explanation / hint following sustainable
expression architecture trends
Does the objedintensity; shadow casting; [-£] 2[5 ElEE 2
stimulate plant receptivity; animal | & BlE|Q| el ol
connection witlbehavior; tidachanges); | E|® é g @% a
natural Night sky (stars, B § =528
systems? constellations, the Milky | S| 5[E| 3 0|03
(Continued)  [Way) andcycles (moon SN 2|35 g
stages, eclipses, planetary |G _E =S g E|E
alignments, astronomical | o c g9 §
events); Seasonal patterns % 3 = g a 38
(freezethaw; lightintensity |~ o|g|w
and color; plant cycles; ; i
animal migration; ambient 3
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Special research
methods for
evaluation

Expert evaluation
(Excellent,moderate
limited, none)




Continuation of Table 1.

HUMAN -ENVIRONMENT RELATIONS

Criteria of IArchitectural means / Criteria inherent in the|Special research
architectural lexplanation / hint following sustainablémethods for
expression architecture trendgevaluation
Doesthe objec{Auditory, haptic, olfactory, ¢-E] 2[5 ISk £] %] 5[Expert evaluation
stimulates gustatory stimuli referring tg % g E|S|L Z S| 2| 5| 3|(Excellent,moderate
experience of |nature, living systemsor |E|® @ 3| & S 3|2 *aé Z [limited, none)
nature throughnatural processeslaturally |8|2|§|2| S 98|30l 8
senses? Occurring: Fragrant herbs | 2| 5| €| 8| o _3 2 8| 8L

and flowers; Songbirds; | 2| g I 2 g e %é =

Flowing water; Weather |G _E £13 o|2|E|S £|.2

(rain,wind, hail); Natural | 2| 3| 8| |22 el |5®

\ventilation (operable 2 g'_ g 218 £

windows, breezeways); —lx Slsln| |5

Textured materials (stone, ‘; & o

wood); Crackling 9

fire/fireplace; Surpatches;
\Warm/cool surfaces
Simulated or Constructed:
Digital simulations of nature
sounds; Mechanically
released natural planils;
Highly textured
fabrics/textiles that mimic
natural material textures;
IAudible and/or physically
accessible water feature;
Music with fractalqualities;
Horticulture/gardening,
including edible plants;
Domesticated animals/pets
Honeybee apiary
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5. DISCUSSION

This dissertation anatged the development of sustainable architectural
expression and its ethical background, examples of sustainable architecture buildings,
the role of aesthetics in the assessment of sustainable architecture, existing
classifications of sustainable architecture climns and their psychological
acceptability.

Further directions of scientific studies could include more specific studies of the
distinguished categories and their influence for sustainable buildings aesthetics and
feelings of their users as well as pb##ies to integrate aestheticsensorial quality
criteria to building evaluation systems and legal frameworks in this way enriching
cultural sustainability dimension. The other relevant questions that were the of
scope of this study involve studyirige possibilities of rediscovering sustainability
aspects inherited in traditionally built or cultural heritage objects, adatisee and
disassembly of existing buildings, developing regenerative practices for new
construction and the potential meangecycle a building when it reaches the end of
its lifespan as well as increase scientific attention of possibilities to bring new
environmentallyfriendly materials to construction practice.

One of the other valuableiture research directisrcould bethe analysis of
integration possibilities of sustainable architecture directions with local landscapes
considering psychological acceptability and aesthetic aspects. As it was noticed in the
sci ent i fi cRelaionghip betweerEtfhitshaadAesthetics inSustainable
Architecture of the BalticSeaRe gi oadu g@ & &ir e u | &/v il leinli 9k &
2021), the application of the sustainability concept in architecture requires an
assessment of local peculiarities and wnalt traditions. Sustainable architecture
directions that have the highest potential for this study are genius loci architecture
such as new vernacular that uses and interprets of vernacular forms and technologies,
biophilic design, naturnspired aesthats such as building landscape integration,
organic architecture following the ideas of Wright (organically evolving of its
environment).

Several Lithuanian scientists have conducted research on the relationship of
sustainable architecture and the loeaddscape, as well as cityscape, also explored
the possibilities of implementing prevailing sustainable development trends within
Lithuanian cites( Kami | ai t yt 8 & i |1Ge ra20§LK Zaleckisl & T t &
Kami | &iirytadi end, 2Wilr2ha gKBaentbr| aag-viyetedn i g k & ;
2009). Lesthethiepsychological aspects of townscape and architecture integration
wasanalgge d by Kawirlmdgiyemma & .Leitanaita (20

Sever al classical wor ks by (19388, 2001)ani an
Kavaliauskaq1992) and Stauska&@009) can serve as foundational references for
future research aiming to explore universal architectural trends andefagionship
with local landscapes.

The literature review highlights a growing interest in sustaingbiditated
issues. However, the number of scientific publications directly related to aesthetics of
sustainable buildings or sustainability aesthetics is relatively small compared to the
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overall volume of literatur®n sustainability and the built environnte Emerging
innovative studies illustrate the interest in experimenting with previously unknown
possibilities in construction and architectural design will expand the possibilities to
create sustainable buildings in the near future.

Although the definitbn of sustainable development was established in 1987 by
theBrundtl and report, the notiorms tefct iis e
are still developingWnited Nations,1987).At present, tie concept of sustainability
more often includesestorative and regenerative approaches, the development of
constructed habitats that foster living environments. There is a growing acceptance of
a systemic and holistic approach that recognizes the mutual benefits of coexisting with
nature, moving awayrdm the previously dominant anthropocentric perspective that
focused solely on human needs.

Although sustainability in the built environment is currently considered as a
fundamental necessity, its practical implementation is still challenging. Despite the
efforts towards sustainability in the built environment, the architecture industry still
faces challenges in adapting the best sustainability practices amaodset

Architecture continues to be associated with significant energy and resource
consumptionDespite being rated as sustainable, often buildings are constructed using
nonenvironmentallyfriendly materials that pose challenges to follow the circular
life-cycle approach. These challenges highlight the ongoing need for continued
innovation and advaeenent in sustainable building materials and practices to address
the environmental impacts of the whole construction sector.

While a shift towards restorative and regenerative sustainability has taken place
on a philosophical level, attaining the initidhge of sustainable development that
aims to mimmize harm is often challengingurthermore, projects that aim to not only
sustain the current situation but to improve it by implementing restorative or
regenerative sustainability ideas are still relagiveke and exceptional. The existing
sustainability certification systems hardly encourage the emergence of sustainability
aesthetics.

In 2015, the United Natioranounce®ustainable Development Goals (SDGSs)
for countries around the world. These goalerevaccompanied by sustainable
development strategies outlined in international and national documents, with many
of the SDGs and targebeing measurablelhus attempts to develop sustainability
concepts are often focused on technological challenges)lyusughlighting the
economic, sociabnd environmental dimensions of sustainability concepts. However,
scholars have emphasized the importance of including the cultural dimension in
sustainable development efforts, suggesting that sustainable architgiwtwld not
only be seen as a means to achieve environmental sustainability goals but also as an
opportunity to create aesthetically pleasing and meaningful spaces that enhance the
human experience.

The historical analysis of sustainable architectuitéystrated by thavorks of
visionary architects and philosophers, emphasizes the crucial role of ethical values
such as genuine and profound respect for nature, living beings, atigingrentities
in our environment as the fundamental driving force iwaading sustainable
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development. Further studies are necessary to explore the potential for integrating
ethical discourse into education and legal frameworks.

Currently, sustainable architecture is evolving in various directions,
encompassing a range oftes from small to large, including both new construction
and renovation of existing buildings, including a variety of kiggh and lowtech
approaches in various environmeriEsnerging architecturalirectionsintegrate the
latest technological advancems and interactive features such as media interfaces,
kinetic facades, and independent building envelopes that adjust to temperature and
weather conditions. Innovative structures are being developa@rswvable power
generatorg using cuttingedge techologies such as algae or mycelium, presenting
new and unconventional possibilities for sustainable architectural design. On the other
hand, in an attempt to express their opposition to consumerism, groups of enthusiasts
are exploring possibilities of livin off-grid, designing buildings out of reused or
recycled materials, vernacular materials such as mud and straw in this way expressing
their protest against consumerist society.

This intricate notion of sustainable concept and aesthetic diversity of
archt ect ur al trends, whi ch of ten i nter se
challenging yet intriguing opportunity to investigate the aesthetic aspects of
sustainability in architecture.

6. CONCLUSIONS

The main conclusions of this dissertation corresporitié raised objectivesnd
the published results

1. The scientific article AiRetrospectiveAnalysis of SustainableArchitecture:
Mind-Mapping Developmertf IdeasandExpressiod(Da u g &8l Gariatgau | e vi | i |
Vi | e m202g)kpravides a comprehensive literature review and historic analysis of
sustainable architecture developm@ifie emergence of the sustainability concept has
not only shifted attitudes towards the environment but is also curresmigférming
aesthett expressiorof architectureThe concept of sustainability aesthetics, which
embodies a specific aesthetic expression reflecting sustainability ideas, originated in
the 1960s and 70s'he movement prioritized social engagement, natereric
practices, ad raising awareness, rejecting art solely for commercial or aesthetic
purposes while acknowledging the complex relationship between natural phenomena
and human interventionSustainable architecture, defined as architecture that is
based on the principeand paradigm of sustainability encompassing social, cultural,
economic, and environmental dimensions, plays a crucial role in contributing towards
the implementation of sustainability goals. Therefore, sustainability aesthetics
highlights the importanceof creating architectural design that is not only
environmentally friendly but also aesthetically pleasing and meaningful, reflecting the
values of sustainability and culture of our tiffibe aesthetic aspects of sustainability
in the built environment havreceived less attention compared to its quantitative
performance aspectSustainability aesthetics of the built environment still lacks its
own aesthetic expression.
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The scientific articlefiThe Relationship between Ethicsand Aesthetics In
Sustainable Achitectureof the Baltic Sea Regioon(Da u g a& @i ag@ul evi | i
Vi | e 2029 Kuatrates thathe current sustainable building certification schemes
do not prioritize architectural aesthetics, resulting in certified buildings lacking
distinct aesthetic featurebhis study suggestthat the sustainable architecture in the
Baltic Sea region is charatized by a preference for minimalism, which can be
attributed to the influence of Baltidordic modernist architectural traditions of the
20th century. This illustrates the importance ahe regional specificity of
sustainability aesthetics aimdlicateghat sustainability aestheticannot beuniversal
and culturally neutral. The majority of anadg architectural examples encodes an
idea that it is possible to maintain the appealing visual appearance of built
environments with less environmental impa&tholistic approach, which includes
cultural criteria such as aesthetics, should be integrated into certification schemes to
promote sustainable architecture that contributes to the preservation of cultural values.
The Living Building Challenge serves as example of such an approach that
incorporates aesthetics into its criteria.

2. The scientific articlefiThe Role of Aestheticsin Building Sustainability
Assessmelt(Gr a g u | &/v il le imfiatg A021) demonstrated that architectural
quality is a mitidimensional concept encompassing urban integrity, accessibility,
environmental respect, energy efficiency, construction quality, -lvestlg,
innovation, aesthetics, and functionality. These dimensions correspond to all four
sustainability dimensionis cultural, social, economic, and environmental. However,
the study also showed that cultural aspects were the least developed, indicating a need
for further attention to cultural sustainability in architectdrke study emphasizes
four approaches sustainablity aesthetics, spirit of place, biophilic design, and
regenerative approaéhas means to enhance the aesthetic quality and distinctiveness
of sustainable architectur€hese approaches can be considered in the evaluation of
sustainable buildings and may contribute to the development of holistic and culturally
sensitive sustaability certification schemes, at the same time expanding the concept
of aesthetics beyond thundaries of visual perception.

The scientific articlgiCharacterizingSustainability Aestheticef Buildings and
Environments: Methodological Framend Pilot Application to the Hybrid
Environmentd (D a u g adt al.j 2022) developed set of aesthetit¢ariteria that
enables a more comprehensive assessment of the aesthetic expression of sustainable
buildings and environments. The developed set of criteria includes categories related
to features of environment, materials, visual interest, shapes and, figit and
space, processes or pattetmgnani environment relations.

3. The scientific articlefiClassificationof Biophilic Buildings as Sustainable
Environmentd (Gr a g u | &/v il leindt tgek, 42022) introduces additional
categories to those critarand tested its application on three buildings in Lithuania.
This set could be used as a guide for architects and designers to incorporate
meaningful aesthetic qualities in their designs. The developed criteria hold the
potential of creating unique andsyehologically sustainable buildings and
environments, which can improve the quality of life for building occupants.
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4. The scientific articleiiSociatPsychological Sustainabilitgf Architecture:a
Pilot Study (D a u g § 2022)jidendified ten distinctrends having potentiéb enrich
the expression of sustainable buildings, with the most highly regarded trends being
low-tech ecological, vegetated, building landscape, and biophilic buildifigs.
current acceptability of architectural trends that employ recycled and reused materials
is low among the distinguished trends due to the materials' insufficient aesthetic and
uncertain safety properties; however, if developed further, this approats dreiat
potential in sustainable architecture. The aesthetic trends that involved the
incorporation of high technologies were criticized by the respondents due to their high
cost and complexity of construction and maintenance. They also disliked aesthetic
features such as nonhuman scale, aggressive domination, and lack of coziness, as well
as the potential harm to wildlife such as birds. However, some respondents agreed that
this type of building could be indirectly sustainable, depending on the technaledy
to save resources and energy. These findings suggest that naturalness and durability,
as well as environmentally friendly solutions, are important factors in the perception
of sustainable architectur€he study revealed that sustainability is peredias the
integration of architectural and engineering solutions, with visual aesthetics playing a
significant role The most valued trends were associated with naturalness, durability,
and the use of environmentally friendly practicesch as tree and fdscape
preservation, resource conservation, carbon footprint reduction, sustainable
engineering solutions, and sustainable usage patterns.

5. This dissertation introduces a comprehensive methodological framework for
describing and evaluating the aesthetgpects of sustainable architecture. This
framework is rooted in four core theoretical concelpiphilic design, sustainability
aesthetics, regenerative design, and genius loci. These concepts have been
systematically organized and structured into a p@mensive set of questions in
relation with prevailing sustainable architecture trendach accompanied by
proposed methods for both qualitative and quantitative assessment, ensuring
objectivity in the evaluation process. Notably, the contemporary uaddisg of
aesthetics encompasses not just visual perception but also emotional amnsuabn
elements crucial to the environmental experieBespite its potential limitations, this
methodology offers a conceptual framework for evaluatihg aestheticsof
sustainable architectureBesides the distinguished aesthetic critefTable 1),
sustainabl@rchitecture should include the following features:

- Sustainable energy practices throughout the entirecyiéée of buildings,
including materiamanufactumg, constructiorof a building its maintenancand
recycling or demolitionalso reducing dependence on harmful and wasteful
energy sources and practices (such as fossil amelshcandescent light bulbs);

- Use of renewable energy sources atiiving for energy seksufficiency, where
buildings generate as much energy as they use to achievegerm@npact

- Watersavingsystems (rainwater collection, recycling greywater)

- Using of renewable materials

- Replacement of conventional material (e.g. concteteenpcrete, plastics to
bioplastics etc.)
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- Usingrecycled materials and employing adaptable, modular spaces constructed
from natural materials that can be conveniently repurposed or recycled

- Using passive and active design strategies

- Small environmental footprints (following cradie-cradle or lifecycle
approact)

- Creating healthy environments for humans (physically and psychologjcally)

- Integration with the surrounding landscape

- Native landscaping (trees, plants, and grasses)

- Followinggreen index strategy for designing close environment of the building

7. SANTRAUKA

7.1. Tyrimo sritis

Pastaruosius kelis degi mt meliiaplirkoss u s i
tausojimas tapo dagnai visuomenéijei apt(
koncepciija paIietéi kone §p B\iarbi stitybasy v e
ir architektliros srityse. Glu0|alklnéj'
bitinybe, savaime suprantama pastato sa
i ki gi ol nara iggryninti, ok ribotus tharumnce k t T r
aspektus. Darnumo tema architektlros s
pagrindiniais aspektais: aplinkosaugin
Nepaisant to, kad nuo 2015 smarkiaii g augo moks | i nasnunoi t er «
architektiroje tema, i ki gi ol di dgi aus
darniosios architektlros aspektams tyr
statybos srityse triksta moksliniO t
konceptualiuds u s , filosofinius ir meni ni us d
aspektus (Daugelaite & Grazulevicitdeniske, 2020).

D&l vyrauj afonkcbnt echpogghnioi o DZdar ni Nj
potencialas dagnai | selaacanteapianss obi
jauliamas jautrumo kultirai ir I okal umtu

tik kaip priemona siekti e
a kurti easefiirglhaiasmaihngnisas
Zrauki mas DZprojektavi mo pr
e
al

vertinama ne
kaip galimyb
kategorij O D

n

urbanistinaj avipal vienr kt oi j Gek a4} yi \Keorsd isrvtair b a
ugkoduota palioje goagiad Aprchiat Ok pir oa i@
ir statybos praktikafn arba Apastato st
Menas ir stiIligsa(gkabnbm'sg'lka'gigkai S
taliau giuol ai ki nakaaneapshrlbojaeldwltuhllnllmssmvolenwlet|
Joje Daipina kultirinas |styraarpbstektlt
estetikos kaip jutiminas, emocinas pat.

Pastatas kaip materialus objektaki gpal
statybos aplinkosauginiai klausimai yy@d s var bl s . Gegt aj ame
degi ndisknel is didelis visuomenas pasiprie
Amaterijosf keliamas ekologines prsobl en
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atsiradi mN. Of i ciali Adarnumofi sNvoka,
(United Nations, 1987), DZarchitieki hfios
at sakomybn ateities kar t onrvieniske,D20d@1g.e | ai t
Nepaisah t o, prognozuoj ama, kad ¢giuol ai ki n
populiarios nenatiralios medgiagos ir aj
targos problemas ateities kartoms (Pet|
vystymosi konceficj os DZHyvendini mo ribotumO, et
pl atojamas ir toliau. Nauj ausi os etlné
p o ¢ i il regénaraciniu darnumu (an@egenerative SustainabiljtyTai holistinis
pogilris, k ukuorti, atpaujigtii ireatgaivintimekosistemas ir gamtinius

i gtekl ius. Tai gi darniosios architektir
techninis ir ekonominis igglkis, bet [
kartoms, taip pat kaipnaupsar c hi t & § tdsg &lki .my b &

Darni oj i architektira §koadepxijaanens r Ad a
projektavime, kurioje persipina aplinko:
estetika siekia igreikgtian didj &gt kwaai &d
bilti ne tik vizualiai patrauklils bei Dk
estetika apima natliralio medglagO naud o«
DZrauki mN, taip pat skatiegratbj Nausi aelat
atliekO kiekDZ taiko gyvavimo ciklo ver
estetina igraigka neretai D&ardijama kai
kur architektiro projektiai nabp madt aeiks p
kartu skatinti agtrias diskusijas ar n
Darni os architektiros estetikos tyri ma
architektlros estetikos s NvokN,ai gaktassk |
architektiroje.

Gios disertacijos literatlros apgvalg
api bragi mas yr a gana miglotas, o darnum
kuItTrlnlo aspekt O DZrauki magbZadisr mO days
skiriama ekonominiams e c hnol ogi ni ams darni Oj O past ¢
mokslini O straipsni O apie darnumo estet
pogilrDZapimanli O tyrimO. Gi edkitderotsaaiaji:
tyri mO, joje patikslinamas darnumo api
damesDZteikiant estetinei rai gkai . Di se

kryptysfi nagrinaja darni osi osndeadijas)hri t e k't
estetines savybes, taip pat galimas ateities perspektyvas.

72.Di sertacijos tikslas ir wugdaviniai
Disertacijos tikslass papi | dyt i darniosios archit

tyrimO sppktrN iegkant gali mahlir@ukd i tNi

architektirN bei pasillant kriterijus d

papildyti ir vertinti.
Disertacijos wugdaviniai iliustruoja
straipsni O, kuri ugsd epmmassk e IDd tsierjt@ cri g zowsl
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1. At i kti literatiros apgval gN, api ma
apibragimN ir raidN bei jos atsiradim
juostas ir minliO gemél api us;

2.l ganalizuoti darniosios architektlros
darniessmspast atams Baltijos jlros region
i ggl kius bei probl emas:;

3.1l ganalizuoti estetikos vai dmenDid vert
architektliros kokybas kriterijus ir

sertifikavimo sistemas;

4, Sukurti darni O0j O pastatO®O estetinds r
met odi kKN, pagrDatN biofilinio diirzaino
genius loci(vietos dvasios) e or i nami s koncepcijomis;

5, At I i kit pasirinktO Lietuvos architekt
koncepcini metodi kN;

6. Papil dyti esamN darniosios architekt]
dabartnimomidar architektiros krypli O DZ
DX ertinti j O psichologinDZ prii mtinumN
gaut O duomenO kiekybinin ir kokybinfA a

7. Suf ormul uot i igvadas DZ e r tait rpaytD3 tgamN
patraukl i N darni Nj N architektirN.

7.3. Disertacijos mokslinis naujumas
Didajant visuomends susirlpinimui a

pastaraisiais degimtmeliais tapo pasau

vystymosimoks i ni O tyrimO srityje kultlriniam
architektiros raigkN, vis dar -Vieniskest a d
2020). Gioje disertacijoje igsamiai nag
gi 0s pserspektyvoe s

Di sertacijoje nagrinajama darnumo kor
tiriamos ¢giuolaikiniO pastatO estetikos
dar numo t emomi s, apkl ausi ant architek
Vi suomenas atstovus. Di sertacijoje dar
nagrinatisi appektarchitektiros esteti kN
analizuojant dabartinius igglkius ir ie

Taippat ¢giame tyrime nagrinajamos bend
aptariama estetikos, kaip architektiro
pristato nauj N pogilrDzZDZestetikos arch
archi tkeckndeampesi joje ugkoduotos ¢ginutas i
kaip vizualinas ir patyriminas patirti
vi suomenas gapp és {Dpigeiditey & @razuleviciutyileniske,

2022).

Tyrime analizuoj ami architektiros o |

esteti kN kaip vienN ig esmini O archit ek
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estetikos sampratosi kgpl aanfi maamysaasu
kriterijus.

Di sertacijoje susistemintos ir igplat
kl asi fikacijos, tyri me patei ki amas kon
estetinas igraigkos apragymo ir vertini
kaippag i ndas toliau pl atojant darnios arch

G oje disertacijoje pateiktas filosofi
i storinds raidos ir dabartinas -jduarinminid
patirtDZapikbidgirantai, kuri e, ti ki masi ,
darni osi os architektliros koncepcijos t
architektiros estetinds kokyb&s samprat

74.Di sertacijos struktira

Di sertacija ppaargernigntdau,s tgreadip sonolikdsti i ni a
Scopus QIQ 2 reitinguojamuose gurnaluose [
reitinguojami Web of Science ir vienadndexCopernicusSt r a i qmdrarautc@ b
ir leiddj O sutiki moiksDA mawjls'glsrtxlsbln poai pail
gauti Ge mipataiktas g s amus st rdii spesrnti ac isjNa sa gsatsr u k t

1. Daugelaite, A., GrazuleviciuH¥ileniske, I. (2022). Retrospective Analysis
of Sustainable Architecture: MiAdiapping Development of Ideas and Expression.
Journal of sustainable architecture and
statyba. KaunasTechnologija. ISSN 2029990. elSSN 2332000. Vol. 30, no. 1,

p. 7892. DOI: 10.5755/j01.sace.30.1.29829 [Scopus; Index Copernicus; DOAJ]
[CiteScore: 0,80; SNIP: 0,433; SJR: 0,212; Q2 (2021, Scopus Sources)] [M.kr.: H
003] [Jnadgas: DjB660Jaut Gfr &s it &k & kit mc si sit
darni osios architektiros raidos ir jos
pagrindina teksto dalis, apimant. rezul

2. Daugelaite, A., Grazuleviciw¢ileniske, I. (2021). TheRelationship
between Ethics and Aesthetics in Sustainable Architecture of the Baltic Sea Region.
Sustainability. Basel: MDPI. ISSN 20-4D50. Vol. 13, iss. 4, art. no. 2259, pl1i.

DOI: 10.3390/su13042259. [Social Sciences Citation Index (Web of Science)
Scopus; DOAJ] [IF: 3,889; AlF: 4,719; IF/AIF: 0,824; Q2 (2021, InCites JCR SSCI)]
[CiteScore: 5,00; SNIP: 1,310; SJR: 0,664; Q1 (2021, Scopus Sources)] [M.kr.: H

003] [Jnagas: 0,500]. Gios disertacijos
rinkimo i r anali zas, straipsnio ragymo ir ¢
3. GrazuleviciuteVi | eni s k e, I . Vililnas, G. , Da

aesthetics in building sustainability assessment. Spatium. Belgrade: Institute of
architecture and ban & spatial planning of Serbia. ISSN 14560X. elSSN 2217
8066. Vol. 45, p. 789. DOI:10.2298/SPAT2145079G. [Scopus; DOAJ] [CiteScore:

0,50; SNIP: 0,210; SJR: 0,155; Q1 (2021
0, 334] Gios diokedltiacisj dsnddé@lti sr Ssusinded.
dal i es, kurioje apragomos architektTr
aplinkosaugos kriterijO derinimu vertin

galutinei straipsnio versijai.
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4. Daugelaie , A. Doj an, H .-VilerAske, |. @022)z ul e \
Characterizing sustainability aesthetics of buildings and environments:
methodological frame and pilot application to the hybrid environments. Landscape
architecture and art. Jelgava: Latvia uniitgrsf agriculture. ISSN 2258632. eISSN
22558640. Vol. 19, no. 19, p. 622. DOI: 10.22616/j.landarchart.2021.19.06.
[Emerging Sources Citation Index (Web of Science); Scopus] [CiteScore: 0,50; SNIP:
0,362; SJR: 0,283; Q1 (2021, Scopus Sources)] [MHtr.: 0 0 3 ] [T nagas
Di sertacijos autoras moksl|l i nDZ indal Dz
apragomos architektiros teorijos ir igs

5. GrazuleviciuteVileniske, I., Daugelaite A, Viliunas G. (2022). Classificatio
of Biophilic Buildings as Sustainable Environments. Buildings. Basel: MDPI. ISSN
20755309. 2022, vol. 12, iss. 10, art. no. 1542, p-151 DOI:
10.3390/buildings12101542. [Science Citation Index Expanded (Web of Science);
Scopus; DOAJ] [CiteScore: 3,8@BNIP: 1,372; SJR: 0,565; Q1 (2021, Scopus

Sources) ] [ M. kr . : H 003] [Jnagas: 0, 334
di sertacijos konceptualizacij a, met odol
ragymas, taip patporedenzipsipvigualizazijar edagavi ma

6. Daugelaite, A. (2023). Psychological Acceptance of Sustainable Architecture
in Lithuania: A Qualitative Study. Journal of Sustainable Architecture and Civil

Engineering = Darnioji ar c h pija.eSkdipbnisa i r
priimtas leidimui.

Publi kuoti straipsniai struktlrigkali
pasi ekt. tyri mo u Rettoapedtive | amdlysis oS sustainalges n y
architecture: minemapping development of ideas and expres¢ipaugelaite &
GrazuleviciuteVi | eni s ke, 2022) patei ki ama i gsa

The relationship between ethics and aesthetics in sustainable architecture of the
Baltic sea regior(Daugelaite & Grazuleviciut¥ileniske, 2021) papildo lite a t Tros
apgval gN, prlstaty&il&lpatazlhdsaatresrhndxmeté)tldan

Bal tij os j 4 m alsStraipsnig The moke of aesthetics in building
sustainability assessmef@razuleviciuteVileniske et al., 2021) analizuoja darssau
pastato apibragimN pagal keturi O past a
ALiving building challengéi r WELL) kriterijus. Giame

ket uri tpwrgiintry sasukeip eomceémd DZ darni os arct
k o k y ib @nikalumo srityje: darnumo estetika, vietos dvasi. (genius log,
biofilinisdizai nas i r r e g eStrapsryjeharactesizing sugtainbhility s
aesthetics of buildings and environments: methodological frame and pilot application

to the hybrid environmenty Daugel ai te et al ., 2022)
architektiros estetiniO kriterijO rink
pr akt i gk aripapildgtds@maipshyjeClassification of biophilic buildings as
sustainable enwonments (GrazuleviciuteVileniske et al., 2022) tyrimo metu.
Psichologinis igskirtiniO estetiniO dar
savybas anal i zu ®$ychoagisal Acdeptamde pof rSysfai@able
Architecture in Lithuania: A Qalitative Studf Daugel ai te, 2023) .
straipsni O apr hskyineRsview af scierntific artciesirsluded in

the dissertatiof angl O k. ) .
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7.5. Diskusija

Di sertacijoje anal i zuoj ama darrjosi o0si o
atsiradi moi eptriikeojsastkpysmcepcijos, darni os
pavyzdgiai , estetikos wvaidmuo vertinant
architektiros krypli O klasifikacijos i
moksl irmim® tyyptys gal @t O platoti igski.i
architektiros igraigkai bei gmoni O, | ei
Taip pat galjausQ itnirQ ik deteytdadidznk st et O] Ger
sistena s ir vystyti teisinn bazn, taip pr
Literatliros apgvalga atskleidgia, kad s
mokslini O publikacijO, tiesiogiai susi|j
estetika, yrama ¢ a@alyginti s u bendra I|iteratiros dar
aplinkoje apimtimi. Nauj i tyri mai rodo
neegzistavusi omi s statybos ir architek

artimiausi o] aimyhds kuititdyrjiuesius ppgtakus ki gglimai stipriai
pakeis jO estetinn igraigkN,

Tol i mesni tyri mai gal &t O api mti i sto
kultlros pavel do pastatams ir vietovam
pakartotinai ppaudotii gar dant ar p e r diaikabtkitustgalipus s t at ¢
pastat o pakartofino pamaudojim® | dus pasi baigus j o
r
r

pl at ot regeneracinio, atkuriamojo dar
ddmesDZ bl tr®@igealuirmangkinauj as aplinkai d
statybos pramonei.

Nepai sant t o, kad darnaus vystymosi
Brundtl ando ataskaitoje (United Nations,
sNvokosrakipl §toj apmos. Giuo metu dar numo
ir regeneracinio darnumo kryptimis. Sistemihi® | i st i ni s pogdgilri
abi pusii gyveni mo igvien su gamta naudN,
i gstumia il DNantai kfNo vgnmtarviursDZ (egocentri
gmoni jos poreikius. Darnumo koncepcijos

procese yra vertinamas kaip savaime sup
Vystymosi princspOabgkxeenadi nigmd ki Oi Nep

darnumo principus urbanistinaje aplinko
koncepci jNarperhaikttd kktol[jrea vis dar siejama s
vartoji mu. Net iior DEeritmmmy snoadlkglniuanos ser
aukgliausi us energinio naudi ngumo reik
darnumo Kkriterijus, kadangi ji e wvis da
medgi agas, neatitink&nhloi apsr i ghice ¢pioni oo geys\
neret ai yra nepatenki nama. Gi e i ggl ki
medgi agas ir statybos bidus bei sprnist.i
probl emN.

Nor s filosofiniu pogi I r djeupereiraman @ie s VY
atkuriamojo ir regeneruojamojo dar numo,
sunku pasiekt.i pradiimRPZdaarynaugavyyst ymed
situacijos (anglsustain . Be t o, projektailaikyti aies s
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agerint.i DfHyvendi na
s, vis dar yra retenyba, o egzistu
katina darnumo estetikos platoji mo.
2015 m. Jungtinas!l iTeaudgalsi mausg kit At psa s
tikslus (DVT), kuriuos atspindi tarptautiniuose ir nacionaliniuose dokumentuose
patei ktos darnaus vystymosi strategij os
kiekybigkai. Taigi, dagmaimos kejnzmipcs y ots
i ggl kiais, dagniausi ai akcentuojant ek
dar numo koncepcijos aspektus. Tal i au
koncepcijN svarbu DZraukti kkutlTtrIN ignvDZ| ags
tik kaip DZpriemonn aplinkos tvarumo t
estetigkas ir prasmingas erdves, stipr
darnios archypd BgvargsOraidhitekt O ir f
svarbiausi N darnau3|VV|ydstnmeonSO|rNvapruoonsI\EJINa
supan!| i N aplinkN, gmogaus etini O vertyl
gamt ai , gyvomommdasTtngiutmssielenneegrytvaoms
darnaus vystymosi koncepcij N, svarbu vy
integruoti etinDZdiskursN gvietimo sist
Per pastaruosius degi mt mel i uisr odva@r niitoi
i gaugo ir apima visN isnpueok trmaNy i aarucshiiot enkatsi
i ki megamiestO; tai gali bilti naujai st
kitas pritaikymas r enkahnnudtsadignl G ti®r spasky
metodO taikymo statyboje iki aukgl i aus
architektiros tendencij os neret ai t ai k
interaktyvias funkcijas, tokias kaip medijos menas, kinetiniai ar nepriklausenti gat O
fasadai , kurie prisitaiko prie tempera
Kur i ami kaip Aatsinaujinanlios ener gij
technol ogijas, DZraukiant DZairias eksp
grybienN, o tai sutei ki a naUJO ir etr
gal i mybi O. Gi os archltlgkwlpmmmamekdampptl‘
[

DZ bet ir jN p
h

i grei kgt savo neptryirtitysdjadNn nvyabretso t goy v ejrkt
neprk | aus omai nuo aplinkinio pasaul i o, |
pakartotinai panaudotO ar perdirbt O mec
toki O kaip molis ir gi audai , taip i9gre
sudatingar dlarnelsiros koncepcijos sam
persipinan|li O estetinés i graigkos t en
intriguojanli N galimybn atlikt:i estetin

76.1vados

Pagrindinasdogsi oatdsapribnodii givjak el t us di ser
1. Dar numo koncepcijos atsiradi mas pal

Koncepcijos toli mesnis pl atoji mas kei |l
srityje. Tam tikra estebi nadfajraasi glampr:
XX a. gegtajame ir septintajame degi mt |
pavadinimN. Gis jud&jimas neigd meno ki
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ir pabrdagd socialinDZ DaitraukgwmNen s&lmor
prakti kN, akcentuojant pagarbN sudating
su ¢gmogumi . Darni oj i architektira apibr
principais, api mant i socialiniosuaspektukulti
ir atliekanti svarbO vaidmenDZprisidedar
estetikos koncepcija akcentuoja, kad sv
esteti gkai patraukl O bei pr as mivertydés ar c h
ir gi 0 laikO kultlrN. Taliau kokybiniai
darnumo esteti kN, yra a g i ainkai pagtebi, kad i ne
darnumo estetika architektliros srityje

2.Dabartindse darni O pastatO sertifike
neakcentuojama kaip svarbus kriterijus,
i gskirtini O estetini O savybi O, suteikia
Bal t iojsog ejglirono darniajai architektirai
su XX a. Baltijos irGi awWyrads O moderni zmo architektTl:
taip pat nur odoma, kad Vokietijos vaidm
funkcionalizmoi ddj as architektliroje prisidajo
i grygkinant regioninbDZdarnumo estetikos
negal i b1 ti | ai koma uni versali a ir ku
architekt i DZosdpaviadl gDZanoma i gl ai kyti
i gvai zdN nekenkiant aplinkai. Siekiant
architektiros kirybN, sertifikavi mo si
DZ rauki ant ir tokius kalp,rpianviywzsd ga sip e k tsvesr,t i f i
ALiving Building Challengef.

3.Tyrimas parodéa, kad architektiros ko
urbanistinDZvientisumN, prieinamumN, pa:¢
kokybif, owaomiviias,i nesteti kN ir funkci ona
keturias tvarumo dimensijgs k ul t T ri nn, socialinhn, ekor
Tyri mas paroda, kad pastatO sertifikav
i gvystyti prashiepakiaakamikaseameosddZz kul t 1

aspekt ams vertinant architektlros obj e
aukgtesnéds estetinds kokybas darni N arc
darni osi os architektTrosgea:i;IuetiIkd\'lqi)vie
projektavi mN ir atkurlamNj DZ (regeneraci
papil dyti ir i gpl asti esteti nawrnano kyba:
darnius pastatus

4.Gi ame tyrime pargel@gtrasnkestystilrei@gkai
tvari O pastatO ir aplinkos estetinf rai
atkuriamasigegeneracinis darnumas, vietos dvasios ir darnumo estetikos
koncepcijos) pagrindu sektufi hasrnokingsc h®RZe k j
rinkinbDZ sudaro kategorijos, susijusios ¢
D& 0o mu mu , formomis ir pavidal ai s, gvi esa
santykiais. Gi s krltera|31G<ar||pnkg|an|yrsasgasllae
darnumo estetikos archltektlro-jutarmnestokN
savybes kuriant ir vertinant architektTl
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5. Tyrime igskirta degi mt darnios arch

pab&ant.i architektirinn igrai gkN. At | i |
| abi ausiai vertinamos tgi@adi @aircihu tkekdd rp
lowteche kol ogi gki, apgeldinti, susilathiej ant
|l gskirtos architektlros tendencijos, |
panaudot os meddgi agos, tyri mo responde
nepakankamo estetigkumo ir neai gki os me
Vertinant respondéen® koment ar us, i,grgyd kadjoo us g mae
perdirbi mo ir pritai kymo architektiro]j
produkt N, gi os tendencijos bitO vertin
susijusias su aikytmdj, Ortespmaleandiaji O ktr i t
ir sudatingos statybos bei pastatO pri
savyim®&@gmogi gkas mastelis, agresyvus dol
pat gal ima ¢gal a | aykipnaeuik gy amimai , kpave
atsitrenkn DZ dideles vitrinas. Tal i au
technologij® pastatai gal 4t O bilti ne
| eidgianlias taupyt. energijN ir Kkitus
kaiparch t ekt Trini O ir inginerini O sprendin
i gvai zdN. Pozityviausiai vertinamos te
il gaamgi gkumu, naudojamais aplinkai dra
kragtoapsadgiao igtekli O taupymu, inovat
6.Gioje disertacijoje pateikiamas kon:«

estetinas i grai gkos apragymo ir vert.i
architektlroséansertinit i GAsns r smakiybys grind
pagrindinamis teorinamis koncepcijomis
regeneraciniu dizainu ir vietos dvasi&encepcija Giose koncepci]j
i dajos buvo susistemi ki n BZ DB iiegksiaamG kol

ki ekvienam klausi mui buvo pasillyti me
kiekybigkai. Akcentuojama, kad giuol aik
suvokimN, taliau ir emoci rseeksniksakuregrar i j &
svar bl s aplinkos patyri mui . Nepai sant
konceptual © bl dN DXZertinti darnios arch
Be igskirtiniO estetiniO kriterijo, gi

gemiau igvardintomis savybami s:

- Tvariu energijos vartojimu viso pasta
statyba, pastato priegisire, sporauawddj
aplinkai kenksmingos energijos galti:
pri eaidéd@i mo regimed ir pan.); siekis

energijos galtini O (saul s koddeikniomoi &
sistemos); siekis pagaminti tiek energijos, kiek jos suvartojama;

- Vandens taupymo sistemos (lietaus vandens surinkimas, pilkojo vandens
perdirbimas);

- Atsinaujinan|]i O medgiagO naudoji mas;
- ]prastiniormedgiago pakeiti,mapl & ptvizk
bi oplasti kN, pagamintN ig dumbl i O, ir
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Perdirbt® medgi ag0

naudoj i mas;

Natlrali® medgiagd, | engvai keili ami
galima | engvai igardyti ir val panaudog
Pasyvaus ir aktyvaus dizainoprc i p O t ai ky mas ;

Magas aplinkosauginis padsakas (1 ai kan
Svei kos aplinkos ¢gmonédms kilrimas (fi zi
|l ntegracija DZesamN kragtovai zdDZ
Vietini ® rT7gi ® naudojimas ¢gel diniams (

Gdlojo indekso

strategiijos

|l ai kymasi s |
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This research focuses on the historical development of sustainable architecture. The study highlights the
dynamic interrelation between ethics and aesthetics, it identifies the key concepts, trends that are relevant
today in order to achieve harmonious co-existence between humans and nature. The article consists
of six chapters that chronologically highlight the important developmental turns of environmentally
oriented architecture: 1-collision between industrial and natural in the 19" and early 20" centuries,
2-at the edge of the modern movement, 3-environmental awakening in 1960s - 1970s, 4-the wind
of change in 1980s, 5-the rise of sustainable architecture in 1990s and the emerging complexity of
design, 6-sustainability in architecture as a global phenomenon. The concluding section summarizes
and generalizes the findings. It also presents the existing problems, offering insights for the future
development. The methodology of the research includes literature review, critical analysis, comparative
analysis, and systematization. The mind mapping technique and timeline construction are applied as
tools in the study to extract the core ideas and developmental shifts from the linear historical analysis.

Keywords: sustainable architecture, sustainability, environmental ethics, architectural expression,
aesthetics, mind mapping.

Currently, the urgent need to reduce negative ecological impacts require a rethinking of our in-
teraction with the environment. Some researchers and thinkers note that even the current sus-
tainable development paradigm is essentially limited and that it is no longer sufficient to maintain
the status quo (Ehrenfeld 2008).

M. Skjonsberg (2011) compared architecture to science fiction: both have always been progres-
sive in inventing ideas for the future. These days, there are a variety of concepts that go beyond
the conventional paradigm of sustainable development and propose alternative approaches in
the field of architecture. Scientific studies (Istiadji et al. 2018; Delancey 2004; Berardi 2013) have
shown that the sustainability paradigm is shifting towards a systemic, dynamic, organic, holistic
and non-linear approach. The emerging concepts of resilient, restorative, regenerative architec-
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ture and others illustrate the effort to restore the lost connection with the natural world and to
develop the co-existence between humans and nature in the urban environments of the future.
Aesthetics has always played an important role in expressing beliefs throughout the history of
architecture, and so it is interesting to examine the impact of evolving environmental attitudes
on the expression of architecture. In order to better understand these dynamic processes, it is
worthwhile not only to look at current development in the field of sustainable buildings, but also to
analyze the past - the history of the development of what can be called environmentally friendly,
responsible or sustainable architecture.
Visual experience is the first and probably the most powerful way of perceiving, appreciating
and evaluating the built environment. The intuitive sense of aesthetics depends on individual
perception, cultural background, beliefs, etc. Aesthetics can even be considered as “a form of
knowledge that is gained through the senses” if we follow A. G. Baumgarten, the 18" century
philosopher who coined the term “aesthetics” (Lee 2011, p. 7). M. Skjonsberg (2011, p. 23) follows
the Greek notion of aesthetics and argues that ethics and aesthetics are interrelated because the
visual sense of aesthetics and the feelings of “justice, well-being and satisfaction are all included
in our sensorial sphere.” Therefrom, this study defines aesthetics in architecture as a visual and
sensory experience that reflects ethical attitudes and values of a particular group or population.
This research focuses on the historical development of sustainable architecture and highlights
the interrelation between ethics and aesthetics. Therefore, the aim of this study was to demon-
strate how the aesthetics of sustainable architecture has evolved over time in relation to ethical
attitudes towards the environment. To achieve this aim the following tasks were carried out:
_ to highlight the changes in ethical attitudes towards the environment that have had an in-
fluence on the development of aesthetics of sustainable architecture;
_to present the most characteristic aesthetic directions of sustainable architecture in the
course of its historical development;
_ to reveal the influence of ethical attitudes towards the environment on the aesthetics of
sustainable architecture.

The review paper is divided into six chapters that chronologically highlight the important de-
velopmental turns of environmentally oriented architecture from the onset of collision of the
industrial and the natural in the 19" century to sustainable architecture as a global phenomenon
in the 21 century. This study demonstrates both relevant twists and trends in the development
of sustainable architecture based on analysis of literature and examples and the benefits of visu-
alization techniques in research and how they can complement linear historical studies.

The methodology of the research includes a literature review, a critical analysis, a comparative
analysis and a systematization. There are already valuable studies on the history of sustainable
architecture (Attia 2018; Tabb and Deviren 2014; Wines 2000, 2019), however this study uses the
mind mapping technique and the construction of timeline to systematize the analyzed materi-
al and highlight the key ideas that have emerged throughout the development of sustainable
architecture and are relevant to the recent sustainable design paradigm. Mind mapping is the
technique used in brainstorming and idea generation allowing deconstructing complex topics by
creating graphical representation of constituent subtopics and related themes (Kernan, 2017);
moreover, it allows easier determining and perceiving links between concepts; it is convenient
for visual representation as well. C. Tattersall et al (2007) discussed the possibilities to use mind
mapping in scientific qualitative research for such purposes as transcriptions of qualitative inter-
views and other types of analysis of qualitative data. This study is the example of mind mapping
technique application in the qualitative analysis of development of architecture.
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Collision between industrial and natural in the 19" and early 20" centuries

The 19" and early 20™ centuries saw a sharp collision between emerging industry and traditional
ways of life that responded to nature. Reactions to the changing conditions and patterns of life
took place in all areas of life and creativity, including art, architecture, urbanism, philosophy, tech-
nological achievements, etc. The reactions related to the built environment consisted of a variety
of approaches ranging from anti-urban and anti-industrial sentiments to urban utopias and con-
cepts of ideal industrial settlements (Samalavicius 2008), which gradually caused the emergence
of industrialization and prefabrication, as well as modernism in architecture and urban planning.
J. Wines (2000, p.22) argues that at that time the Arts and Crafts and Art Nouveau movements
were the last architectural trends “to celebrate the relationship between the building arts and nat-
ural forms." Both short-lived movements, which were quickly displaced by Modernism, could be
compared with contemporary biophilic design approach, which suggests using biomorphic forms
and patterns, naturality of materials in origin or form, complexity and order (Browning et al. 2014),
connections with vernacular and rural aesthetics and craftsmanship in the case of the Arts and
Crafts movement.

However, the Arts and Crafts and Art Nouveau were dedicated to please the middle and upper
classes; meanwhile, workers lived in miserable conditions in the polluted and crowded industrial
cities. These negative consequences of expanding industrialization and urbanization on the quality
of life led to the emergence of environmentally conscious concepts in the 19th century (Zaleckis
and Vitkuviene 2011). For example, the British physician B. W. Richardson was one of the first to
describe the concept of an imaginary city of health — Hygeia (1876). He raised the issues of air
pollution control, water and sewage treatment, proposed green areas of the city - avenues of
streets and public gardens (Richardson 1876). In 1898, E. Howard's Garden City concept and its
implementations in Welwyn and Letchwort emphasized the differences between crowded, pollut-
ed, unhealthy urban environments and attractive, green garden cities. Green spaces have become
associated with better living conditions at that time (Alexandri 2007). The dominant aesthetic fea-
tures of the numerous implemented garden cities were the small settlement scale, traditional
English housing architecture and greenery (Diez-Medina and Monclus 2018).
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In summary, both nature inspired (e.g. Art Nouveau) and environmental quality-oriented (e.g.
Garden city) trends were based on the anthropocentric approach, dominated by human needs —
aesthetic pleasure in the first case and health and productivity in the second (Fig. 1). Progressive
industrialization - the Machine Age, represented the dominant “technocentric and anthropocentric
view of human habitat" (Wines 2000, p. 16). However, it is interesting to note that nature-inspired,
vernacular-inspired, and greenery-oriented design trends that had emerged in this collision be-
tween industrial and natural will continue to reappear throughout the 20" and 21° centuries.

At at the edge of the Modern Movement

Although the first half of the 20" century and the post-war years can be characterised by the
mechanistic-reductionist approach to the environment, the technocentric worldview, and the In-
ternational Style, interesting environmental architectural and ethical approaches have emerged
beside this mainstream movement - bioclimatic design, Organic architecture, Regionalism, rever-
ence towards nature and the spirit of the place (Fig. 2). The paradigm of bioclimatic architecture
exemplifies the first conscious considerations about climate responsive design - its emergence in
the early 20" century became the starting point for the development of environmentally friendly
modern architecture (Istiadji et al. 2018; Attia 2018). Bioclimatic projects included experimenta-
tion with building orientation, solar shading, passive cooling strategies, solar technologies (Wat-
son 1998) and were usually focused on the search for better hygienic conditions in buildings and
healthier environment. Despite the initial attempts to ensure favorable microclimatic conditions
both inside buildings and outdoors, the concept of bioclimatic architecture was defined only in
1963 by architect V. Olgyay (Bondars 2013).
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Moreover, the works of some architects at that time embodied the emerging architectural philoso-
phy that introduced an ethical dimension into to the relationship between architecture and the envi-
ronment. F. L. Wright's holistic approach and consideration of the sense of place, R. Neutra’s (1989)
connectedness with nature — “Nature near”, A. Aalto’s sensitivity to building in its place. Regionalism
and the precautionary principle (Speck 2012) were like echoes of the philosopher’s A. Leopold's
(1949) “Land Ethic”, reflecting a sensual and reverent attitude towards the environment. The concept

Evolution of architectural
expression at the edge of
the Modern movement
and the emerging
environmental ethics in
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century
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of Organic architecture by F. L. Wright stands out in this period. According to J. Wines (2000, 22-23
p.). F. L. Wright's “work shaped the fundamental principles of integrating architecture with its context
in this century” and is still relevant to contemporary perspectives on sustainability, biophilic design
and other environmentally friendly design patterns (Sassi 2006; Brophy and Lewis 2011; Browning
etal. 2014). According to S. Graff (2018), F. L. Wright believed in “a sustainable ecosystem comprising
nature, the built environment, and human life, in which each component supports the other com-
ponents and all thrive as a result.” It is worth recalling F. L. Wright's philosophy: a unifying element
between ethical values and aesthetic qualities of the built environment - “the Spirit” or the “Third
dimension” - as he called the sense of a place. It illustrated not a thing itself, but the character of a
thing, that responds to the surrounding environment and has the intrinsic value (Graff 2018).

To some extent, those century-old concepts of F. L. Wright reflect the idea of sustainable co-evo-
lution of the natural and human worlds (including the built environment), that is the key concept
of regenerative design - the latest and, at the moment, somewhat futuristic trend in architectural
design. However, although some architectural pioneers considered the wider context of the hu-
man-nature relationship, the dominant trend of this period was bioclimatic architecture and solar
design. These architectural projects exemplify an understanding of climate, as well as active and
passive design strategies (Watson 1998). These trends were dominant until the environmental
crisis reached its peak in the 1960s and 1970s.

Environmental awakening in 1960s - 1970s

Environmental awareness had already taken root in architecture and related fields during the
environmental crisis of the 1960s - 1970s. For example, in 1957, inventor, architect, designer and
futurist Buckminster Fuller proposed the holistic concept of “comprehensive anticipatory design
science,” which insisted on the “effective application of the principles of science to the conscious
design of our total environment, making Earth's finite resources meet the needs of humanity
without disrupting the ecological processes of the planet” (Ryker 2007). Landscape architect lan
McHarg (1969) encouraged professionals to “design with nature”.

Increasing concerns about endangering ecosystems, dwindling natural resources, and pollution
led to a stronger environmental movement in the 1960s and 1970s, with awareness-raising pub-
lications such as R. Carson's book “Silent Spring”. The 1960s youth movement in America was the
first wave of the Green movement (Wines 2000; Istiadji et al. 2018). The first Earth Day was cele-
brated in April, 1970. Radical ideas of a non-anthropocentric environmental ethics had emerged
in early 1970s. Norwegian professor A. Naess developed the concept of deep ecology, in which he
raised ideas of the total interconnectedness of humans, other living things, and the environment
(Wines 2000; Levesque 2016). J. Lovelock formulated the Gaia hypothesis in 1972, in which he de-
fined the Earth itself as a self-regulating living system (Radfor 2019). In 1972 United Nations Con-
ference on the Human Environment was held in Stockholm. This conference signaled the birth of
environmental diplomacy and acknowledged that economic development and environmental im-
pact are inseparable as well as proposed the concept of ecological development (Chasek, 2020).
Internationaly acknowledged ecological development ideas and the oil crisis in the US in 1973
and 1979 encouraged the search for architectural innovation in terms of clean energy and energy
independence. This led to architectural experiments that included passive and active solar design,
the use of wind and integrated energy systems, daylighting strategies (Borasi et al. 2009; Donoff
2016). Ecological housing ideas were explored in many unexpected ways in the 1970s by ama-
teurs, ecological communities, and professionals (Sho 2008). For example, M. Reynolds designed
Earthships, the off-grid, self- sufficient structures built from recycled waste materials such as old
tyres, bottles, and cans (Mead 2020; Sho 2008); (Sho 2008; Miller 2016). The overall architectural
aesthetics of such experiments could very often be described as small-scale, handmade, irregu-
larly shaped, and emphasising the use of recycled and natural materials.
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Other radical architectural experiments of the period reexamined human-nature and human-place
relations. In 1969, architect P. Soleri introduced the concept of Arcology - the fusion of architecture
and ecology. He implemented this concept in an experimental, compact, car-free eco-city that
persists today as an urban laboratory (Eidt 2013; Arcosanti n.d.). Jersey Devil company promoted
site-specific, design inspired by the eco-movement. By designing and building themselves, they
proposed on the one hand radical, on the other — simple approach to vernacular, craftsman-like
way of construction (Sisson 2016).

To sum-up, in the 1960's and 1970's, holistic and non-anthropocentric environmental ideas, be-
side the ecological crisis, stimulated a series of architectural and even urban design experiments
as an emerging radical and eccentric alternative to the prevailing technocentric modernistic worl-
dview and designs (Fig. 3).

The wind of change in 1980s

Non-anthropocentric and holistic views continued to develop in the field of environmental eth-
ics during this period. P. Taylor argued that every entity existing in nature, whether it has a
consciousness or not, itself has intrinsic value and deserves moral respect. T. Regan stood
for animal rights (Brennan and Lo 2015). W. Fox (2007) introduced the theory of “responsive
cohesion,” which placed moral priority on the preservation of ecosystems and the biophysical
world. The establishment of and growing memberships in environmental organisations such
as Greenpeace, Environmental Action, the Sierra Club, Friends of the Earth, and others illus-
trate the increased attention to the need on environmental protection in society (Wines 2019).
The 1984 German exhibition Griin Kaputt expressed criticism of the aesthetic degradation of
the built environment, reflected in a loss of greenery, uniformity of architecture, and synthetic
building materials (Werthmann 2007).

Ecological design ideas began to occur in emerging architectural environmentally conscious de-
sign concepts, such as permaculture, biophilic design, restorative environments, passive house,
and others. The permaculture design system was offered in 1978 by B. Mollison and D. Holmgren.
They proposed design patterns based on a holistic approach where human well-being and en-
vironmental protection are equally important (Istiadji et al. 2018; Nelson 2016). E. 0. Wilson for-
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mulated the Biophilia hypothesis (1984), which became the basis for biophilic design. S. Van der
Ryn and P. Calthorpe suggested creating buildings and communities that are sensitive to place,
climate, and the flow of human interactions (Calthorpe and Van der Ryn 1986). S. Owens, in her
book “Energy, Planning and Urban Form” (1986) explained different scales of sustainability ranging
from global to product scale. W. Feist built the first passive house in 1988 (Feist 2014). American
architect M. Wells began designing environmentally-friendly and visually almost invisible under-
ground and earth-sheltered buildings, which he called “green alternative to the asphalt society”
(Steinfeld 2003). The architectural work of another American architect, W. McDonough, was based
on his concept of “ecologically intelligent design”, which includes aspects of manufacture, use,
and disposal: the selection of raw materials, the transportation of materials to the factory, the
manufacturing process, the durability of the goods produced, the usability of the products, and the
potential for recycling (Wines 2019). He was the author of the first green office in the U.S. - Envi-
ronmental Defense Fund Building in New York City, built in 1985. W. McDonough's design process
later became the Hanover Principles (1992) and the Cradle to Cradle concept in 2002 (Vale and Vale
2014; McDonough n.d.; Braungart and McDonough 2002; Wines 2019).

Research and institutionalisation of the concept of “sustainability” also began during this period.
The Rocky Mountain Institute was founded in 1982 by A. Lovins and H. Lovins as a research centre
dedicated to sustainability studies and was based on the “whole system"” approach, with a particu-
lar focus on innovations for energy and resource efficiency (Wines 2019). The terms “sustainability”
and “sustainable development” became common knowledge in 1987, when the World Commis-
sion on Environment and Development (WCED) published a report with the official title “Report of
the World Commission on Environment and Development: Our Common Future”, also known as
“Brundtland Report”. This report presented the concept of “sustainable development” - develop-
ment that meets the needs of the present without compromising the ability of future generations
to meet their own needs - and its guiding principles as they are commonly understood today. It
is evident that the definition of sustainability clearly reflects the human interest side (Istiadji et al.
2018) and could be referred to as an anthropocentric approach.

Architectural expression in general also underwent changes in the late 1980s. In 1986, the Archi-
tectural Review published a monographic number entitled “The New Spirit” that showed a sense
of the new cultural climate (Puglisi 2009). In 1988, Ph. Johnson together with M. Wigley organised
the exhibition titled “Deconstructivist Architecture” at the Museum of Modern Arts (MoMA). They
published an exhibition catalogue that gathered the works of seven promising architects - P. Eisen-
man, F. Gehry, Z. Hadid, R. Koolhaas, D. Libeskind, B. Tschumi, and the firm Coop Himmelblau (led
by W. Prix). These architects shared similar approaches and achieved similar results (Fiederer
2017). Along with their contemporaries, they brought “an extraordinary impulse to contemporary
architecture” (Puglisi 2009, p. 63) and “proved to be some of the most influential architects of the
late 20" century to the present day” (Fiederer 2017). Accompanied by technological innovations,
the so-called Starchitecture became the dominant architectural movement. Some critics note self-
ishness, egotism, ecological neglect and ignorance of the context in their iconic architecture, as
well as manipulation with the term “green” and its use only in ways that do not compromise the
aesthetic expression of Starchitecture (Stephens 2009). Nevertheless, it can be stated that the
aesthetic experimentation of architects in the 1980s expanded the scope of architectural expres-
sion and this emerging freedom of expression could later be taken up by ecologically conscious
architects.

In summary, the 1980s can be seen as a period of change in many areas related to sustainable
architecture: philosophy, environmentalism, architectural trends, design principles and technical
possibilities (Fig. 4). However, environmentally conscious design was not yet prevalent in the ar-
chitectural context in the 1980s.
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The rise of sustainable architecture in the 1990s and the emerging design
complexity

In the early 1990s, environmental problems in the form of unusual weather patterns, soil pollu-
tion, droughts, oil spills, and increased incidence of disease were directly felt by the societies and
became a major concern on the international political agenda (Wines 2000; Istiadiji et al. 2018).
The definition and understanding of sustainable architecture evolved during this period through
the work of forward-thinking architects and new design concepts. S. Van der Ryn and S. Cowan
presented a set of ecological design principles that can be applied in buildings, landscapes, cities
and technologies (Van der Ryn and Cowan 1995). 0. Arup's thoughts on “total design” focused on
the building as a whole. The integrative design practice of 0. Arup himself exemplified the collabo-
ration between architects and engineers and how the building design team should work to achieve
a “more complex whole" (Mang 2001; Uihlein 2016). Indeed, sustainable design and architectural
design in general turned to increasing complexity during this period.

Since the 1990s, the advances of digital technologies, tools and design methods such as comput-
er-aided design (CAD), computer-aided manufacturing (CAM), building energy calculation pro-
grams including dynamic space and daylight analysis, improved environmental technologies, etc.,
led to the emergence of new, almost unlimited possibilities in architecture (Wines 2000; Puglisi
2009; Tabb and Deviren 2014; Maciulis 2013). Both the spread of the concept of sustainability and
technological advances brought new approaches to architectural expression and aesthetics. High-
tech architecture, which developed in the late 1960s (Jencks 1995), acquired new eco-tech and
organi-tech features (Tabb and Deviren 2014).

High-tech with its directions, such as slick-tech (emphasised hyperbolization of surface aesthet-
ics), embodied the zeitgeist reflected in the adaptation and use of high technologies for engi-
neering, production, and even architectural expression (Maciulis 2013; Davies 1988). To illustrate,
the eco-tech trend intermingles high technologies and paradigm of sustainability. However, Ch.
Jencks argues that technology and machine aesthetics “still predominate over nature and the
organic,” so it cannot be said that high-tech architecture has shifted into organi-tech. Rather, it has
been a“slide” in that architectural direction (Jencks 1995). Another direction of technical aesthetics
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can be traced in the evolving architecture of this period — low-tech hybrids that developed in the
1990s (Tabb and Deviren 2014). Low-tech were mostly small-scale residential buildings, that, al-
though not new in 1990s, followed passive design strategies such as natural ventilation, controlled
solar gain, night cooling, rainwater collection, etc., as well as use of local materials. Low-tech
hybrids usually incorporated both high-tech and low-tech solutions (Maciulis 2013; Shari 2018).
Some visionary architectural sustainability concepts of the 1990s based on the properties of nat-
ural systems are still influential today. For example, the regenerative design concept of J. T. Lyle
(1994), professor of landscape architecture, provided “12 regenerative strategies” - practically
tested ecological design strategies for water use, land use, energy use, and building design. P.
Mang (2011) illustrates the definition of the word “regenerate” as containing three key ideas: a rad-
ical change for the better; the creation of a new spirit; the return of energy to the source. In 1997,
biologist J. Benyus introduced the concept of biomimicry — “a practice that learns from and mimics
the strategies found in nature to solve human design challenges" (Biomimicry Institute 2021). Bio-
mimicry was introduced into the the field of architecture, in which attempted to mimic both natural
processes and forms. For example, W. McDonough's and M. Braungart's “cradle-to-cradle” design
principles model a waste-free, closed-loop design life-cycle (Wines 2019). The BREAM (1990) and
LEED (1998) certifications brought some measurable criteria to the design and construction of
environmentally conscious buildings (Smith and Parmenter 2016).

Meanwhile, parametric architecture opened new possibilities in creating organic architectural
forms. The first architect to use computers to generate architectural forms was G. Lynn, who is
famous for his “blob” and later for “folding in architecture” - experiments driven by computer gen-
erated forms. The architectural expression of “blobby” buildings has an organic, amoeba-shaped
building form, an undulating, curvilinear building design (Craven 2020). Unlimited possibilities of
architectural imagination and organically shaped experiments also appeared in virtual space. The
expression of architecture became possible outside the physical world. Digital software and ad-
vanced fabrication methods enabled the opportunities of complex biomimetic and biomorphic
architectural forms that were previously impossible.

The expression of ecological aesthetics has expanded greatly since the 1990s. The influence of
earlier earth-sheltered structures led to a literal greening of architecture. Horizontal and vertical
vegetation was often used in sustainable architectural projects. Vegetation systems of buildings
have created habitats for wildlife - insects and birds, in addition to their other benefits such as
mitigating the heat island effect, created habitats for wildlife - insects and birds. Thinking about
how wildlife can live in dense urban structures brings us closer to implementing human-nature
co-evolution in urban settlements (Tabb and Deviren 2014).

In summary, the 1990s brought increased design complexity, new forms and the search for sculp-
tural, irrational forms (Lupeikis 2007) and their applications in design (Tabb and Deviren 2014).
The emphasis on ecological dimensions of architectural design and innovations of environmental
technologies led to a more technologically oriented architectural sustainability, while aesthetic
expression expanded the earlier boundaries of architectural imagination (Fig. 5).

Sustainability in architecture as a global phenomenon

Sustainability in architecture has become a global phenomenon since the turn of the millennium,
in which the horizons of sustainability are constantly expanding. If the concept of sustainability in
the 20" century expressed the idea of preserving (literal meaning of the word "sustain”) the current
situation — not causing more damage, the 21*' century expresses the need to go beyond sustaining
towards restoration of damage, regeneration of systems and co-evolution with nature (Berardi
2013; Robinson and Cole 2015). “The new sustainability” approach discussed by A. D. Istiadji et al.
(2018) demonstrates the ongoing shift in the sustainability paradigm. The systemic - holistic ap-
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proach, which takes into account the mutual benefits of living with nature, is gaining acceptance in
place of the long-prevailing anthropocentric approach that satisfies only the needs of the human
race. U. Berardi (2013) encourages thinking in larger contexts by emphasising the importance of
the interrelationship between the building and its environment. The influential architect B. Ingels
in his TED lecture entitled “Hedonistic Sustainability” (2011) encouraged architects to become “de-
signers of ecosystems” that encompass ecology, economy and resources (Ingels 2011). Network
thinking that encompasses architecture, landscape, technology, culture, nature and ecology be-
comes crucial for the development of sustainable living environments where buildings are only
one part of the larger whole (Tabb and Deviren 2014).

The understanding of architecture as a sensory experience is reinforced in new considerations
of the sustainability paradigm, which includes the dimension of perception and brings the notion
of psychologically sustainable architecture (Lindal and Hartig 2013; Ramzy 2015; Bond 2017). M.
Bond (2017), in his article in BBC Future, summarizes the research of neuropsychologists, psy-
chologists, architects and urban planners who have studied the relationship between the envi-
ronment and people and introduces the term “neuro-architecture” (Lindal and Hartig 2013). M.
Bond argues that little attention is still paid to the potential cognitive effects of the environment
on humans in the design of buildings and urban structures, even though we already know their
psychological significance (Bond 2017).

The diversity of sustainable architecture has greatly expanded, ranging from small to large scales,
from new construction to renovation of existing structures, both high-tech and low-tech, in var-
ious environments. Architectural trends blend together and adapt the newest technological ad-
vances. Buildings become active in time — media, hypersurfaces, kinetic architecture, independent
building envelopes mediate temperature, reacting to light or rain (Cao 2019). Practices of energy
autonomous architecture are spreading rapidly — innovative buildings become “renewable power
generators” (Droege 2012; Sobek 2018).

While sustainable design used to focus mostly on advancing form, materials and technology of in-
dividual buildings, projects of much a larger scale began to emerge. The 21%century has brought
with it the need for a new integrative approach to contextual design, where buildings are no longer
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considered as individual and isolated objects. G. Mangone and P. Teuffel (2011) suggested rede-
fining buildings as “constructed habitats” that are interconnected with the surrounding ecology.
The built and natural environment, people as well as other living organisms, regionally specific
aspects such as “surrounding topography, indigenous vegetation, cultural history, and territorial
idiosyncrasy” (Wines 2008), and even natural processes are considered as an integrated whole in
recent thinking on sustainable architecture. Large number of new experimental eco-settlements,
such as the eco-city in Montecorvo, Spain by MVRDV in collaboration with GRAS (2008), Solar City,
Linz, Austria (2001-2005), reflects a more systematic approach. China claims to be developing 285
eco-cities — one of which is Tianjin. However, detailed research revealed that “eco” is often used
as a trendy cliché for marketing purposes. To illustrate this, W. Shepard compared Tianjin and
London in measurable sustainability criteria. His study showed that London outperformed Tianjin
as an eco-city, although we do not consider London as an eco-city (Shepard 2017). The question
is what can be called a truly sustainable building or city and whether they reflect the concept of
sustainability through their aesthetics.

Although the aesthetic and coevolutionary importance of the built environment has been high-
lighted in many studies, the focus on reducing use of energy and other resources still overshad-
ows aesthetic and psychological dimensions of sustainability. Some initiatives such as Living
Building Challenge (2000), seen as an extension of LEED, presented the exact standards to mea-
sure sustainability. It deals with seven performance categories: Site, Water, Energy, Health, Mate-
rials, Equity and Beauty, and finally included ethic, aesthetic and co-evolutionary principles in the
evaluation of sustainable design.

There are a variety of aesthetic classifications (Wines 2000; Guy and Farmer 2001; Sauerbruch
and Hutton 2011, Di Carlo 2016 and others) that show the diversity of trends and the difficulties
in classifying sustainable buildings according to artistic expression. Although, there are exam-
ples of innovative aesthetics in sustainable architecture, these buildings are exceptional and rare.
Currently, most sustainable buildings that receive the highest certification rates from LEED and
BREAM, often do not have exceptional aesthetic expression as sustainable buildings. The strong
influence of rationality and functionality of modernism is still felt in contemporary architecture.
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Nevertheless, ten of the most sustainable buildings announced each year by the AIA (AIA 2019)
illustrate that the search for sustainable aesthetic expression is ongoing.

This study has highlighted the important twists and turns in the development of sustainable
architecture, from the first environmental concerns to emerging environmentally conscious de-
sign trends and to sustainable architecture becoming a global phenomenon (Fig. 7). The mind
mapping and timeline construction techniques that complemented these linear historical studies
allowed us to distinguish prevailing anthropocentric and alternative non-anthropocentric cur-
rents of thought that had influenced each other and the expression of environmentally conscious
architecture. The timeline shows that both currents were constantly expanding the field of moral
concerns.

The study enabled to distinguish several reflective periods whose influence was important for the
development of sustainable architecture: the period of bioclimatic architecture in the 1900s-1960s,
the experimental architecture of the 1960-1970s, the period of change in the 1980s, the estab-
lishment of sustainability in the1990s, and the current trends since the 2000s. The eco-friendly
architectural trends that have emerged still exist today, though they are often heavily influenced
by modernist trends. The mind-mapping technique and the construction of a timeline allowed us
to group the aesthetic trends of environmentally friendly and sustainable architecture into several
evolving trends (Fig. 7): nature-inspired architecture and technology-inspired architecture (con-
sidering both advanced and vernacular technologies). These trends tend to influence and con-
verge with each other and integrate in the projected future development in the human-nature
co-creation of constructed habitats. It should be noted, however, that contemporary sustainable
buildings certified and highly rated by LEED or BREEAM often lack distinctive and meaningful
architectural expression. Nowadays there are almost unlimited opportunities for architects to ex-
press their creativity, whether in a physical or virtual space. Therefore, the study of sustainable
architecture aesthetics can trace important trends or exceptional examples of how architects en-
vision the pursuit of sustainability, and provide successful design strategies that can be used as a
further source of inspiration.
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Conclusions

Fig. 7

Timeline of the
emergence and
development of
sustainable architecture,
showing the important
currents of thought
(anthropocentric (orange
arrows) and non-
anthropocentric(green
arrows)) and design
(technology-inspired
(advanved technology
inspired - orange arrows,
vernacular technology
inspired - yelow arrows)
and nature-inspired
(green arrows)) moving
towards the foreseen
integration in the co-
creation of humans and
nature in the constructed
habitats
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