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Käesoleva magistr i töö teemaval ik sai  tõuke Tal l inna 
arhitektuur ibiennaal i  v is ioonivõist luselt ,  mis aitas enda jaoks 
laht i  mõtestada r ingmajanduse ja arhitektuur i  sümbioosi .

Ma tahan südamest tänada oma juhendajat,  Kimmo Lylykangast, 
kes motiveeris  ja ol i  toeks kogu töö perioodi vältel .

Samuti  tänan oma perel i ikmeid toetava ja mõistva suhtumise 
eest,  i lma kel leta oleks antud teekond olnud üsna raske.



The master’s  thesis explored urban renewal of  the post-
Soviet prefabricated housing distr icts,  with a specif ic  focus 
on circular i ty pr inciples and human-centred urban space. 
Project is  located in the Laagna housing block of Lasnamäe. 
The aim was to transform the exist ing residential  quarter into 
a c i rcular  block with more funct ional  and spat ia l  divers i ty, 
implementing sustainable and reusable resources to improve 
the l iv ing environment.  The preparat ion of the work included 
the examinat ion of history,  current condit ion and renovat ion 
needs of panel bui ldings which were combined with the 
current knowledge of c i rcular i ty.  The design proposal  was 
prepared for the bui lding group in the Laagna quarter 
based on theoret ical  research. The developed solut ion is 
suitable for wider appl icat ion in respect ive suburban areas.

The study found synergies between the pr inciples of  c i rcular 
economy and people-centred urban space, aiming at 
ensur ing a more enjoyable and diverse l iv ing environment. 
Panel distr icts bui l t  in the spir i t  of  modernism and 
standardisat ion are character ized by monofunct ional  car-
centr ic suburban spaces lacking human scale and posit ive 
st imulat ion. The European Union’s goal  of  c l imate neutral i ty 
by 2050 means green transit ions of bui l t  environment 
based on sustainable measures.  Therefore,  solut ions to 
revital ise problematic areas need innovat ive approaches.

The construct ion industry is  one of the most energy- intensive 
sectors.  I f  exist ing panel bui ldings are demolished and 
subst i tuted with new and more economical  bui ldings,  the 
amount of  waste from demolishing is  enormous. On the other 
hand, retrof i t t ing saves on demolit ion costs and preserves the 
homes of local people whi le improving their  l iv ing environment.

Guided by the need to renovate the bui lding envelopes of 
prefabricated panel houses,  the transit ion towards more 
diverse l iv ing environment was based on the rethinking of 
the facades.  To this  end, case studies were carr ied out on 
the renovat ion of Soviet-era panel bui ldings,  improving 
the qual i ty of  physical  space and thermal comfort .
The project part  included an urban spat ia l  analys is  of 
the selected locat ion, identi fy ing problematic areas and 
introducing a new planning proposal .  Based on the locat ion 
character ist ics,  revital isat ion plan was created for a group 
of bui ldings on Varraku, Virbi  and Arbu in Lasnamäe, Laagna 
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distr ict ,  which would be chosen consider ing high-potential 
urban area between the bui ldings.  The solut ion includes 
changes in the courtyards during the implementat ion of the 
smal l -scale new construct ion and interventions in the exist ing 
bui lding. As the prefabricated residential  area is  based on  
standard solut ions in both architectural  and planning terms, 
i t  is  possible to apply the developed solut ions in other part 
of  Lasnamäe as wel l  as in other respect ive neighbourhoods.



Käesolev magistr i töö käsit les Nõukogude-aegse paneelrajooni 
ümbermõtestamist ,  võttes arvesse r ingmajanduse 
põhimõtteid läbi  in im-keskse l innaruumi.  Projekt i  asukohaks 
on hoonestusgrupp Laagna asumis Lasnamäe l innaosas.  Töö 
eesmärgiks ol i  luua r ingmajandusel  toimiv elamukvartal , 
kus rakendatakse elamiskeskkonna parandamiseks 
säästvaid ning taaskasutatavaid vahendeid. Teooria osa 
hõlmas endas paneelelamute ajaloo, hetkeseisundi ja 
renoveerimisvajaduste uur imust,  mis seoti  teadmistega 
r ingmajandusest.  Projekt i  ettepanek koostat i  teoreeti l isele 
uur ingutele tuginedes Laagna kvartal i  hoonerühmale 
ning seda ümbritsevale väl ia la le.  Väl jatöötatud lahendus 
sobib kasutamiseks ka teistes sarnastes pi i rkondades.

Uurimuses leit i  s idusus r ingmajandusl ike pr ints i ipide 
ja in im-keskse l innaruumi vahel ,  mis tagab elanikele 
nauditavama ja mitmekülgsema elukeskkonna. Modernismi 
ja standardiseer imise vaimus rajatud paneelrajoonid on 
täna def ineeritavad  monofunkts ionaalse autokeskse 
l innaruumina, kus puudub inimsõbral ik keskkond. Euroopa 
Li idu 2050. aastaks püsitatud kl i imaneutraalsuse eesmärk 
t ingib l innaruumi kohandamise jätkusuutl ike meetmete alusel . 
Seetõttu tuleb leida lahendused probleemsete pi i rkondade 
taaselustamiseks integreerides innovaat i l is i  lähenemisi .

Ehitussektor i  puhul on tegemist ühe suur ima energiakulu 
nõudva valdkonnaga. Olukorras,  kus tuleb kõne al la 
olemasolevate hoonete järk- järgul ine lammutamine 
ning asendamine uute energiasääst l ike hoonetega, 
tuleb arvestada tohutu hulga jäätmemahuga. Seevastu 
rekonstrueerimine ning energiasääst l ikumaks muutmine 
hoiab kokku lammutuskuludelt  kui  ka võimaldab säi l i tada 
kohal ike elanike kodud, tõstes seal juures nende elukval i teet i .
Juhinduvalt  paneelelamute renoveerimise vajadusest 
lähtut i  mitmekesise elukeskkonna rajamisel  ka 
fassaadide ümbermõtestamisest.  Sel leks töötat i  läbi 
juhtumiuuringud, mis käsit levad Nõukogude ajal 
ra jatud paneelhoonete tänapäevastamist ,  tõstes 
l isaks soojusmugavusele füüsi l ise ruumi kval i teet i .
Projekt iosa hõlmas endas val i tud asukoha l innaruumil ist 
analüüsi ,  probleemsete kohtade väl ja toomist ning 
sel lest  lähtuvalt  uue planeerimisettepaneku koostamist . 
L innaruumil ise asukoha põhjal  loodi ettepanek Varraku, 
Virbi  ja Arbu tänavate äärsele hoonegrupi le Lasnamäel 
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Laagna asumis,  mis osutuks val i tuks potentsiaal ikate 
s isehoovide tõttu.  Lahendus hõlmab sisehoovide 
planeeringul ist  muudatust väikehoonestuse rakendamisel 
kui  ka olemasolevasse hoonestusse sekkumisi .  Kuna 
paneelelamurajooni puhul on tegemist pi i rkonnaga, kus 
on rakendatud standardlahendusi  ni i  arhitektuurses kui 
planeeringul ises aspekt is ,  on võimal ik rakendada väl ja 
töötatud lahendusi  ka teistes sarnastes asukohtades.



Modernist l iku l innaplaneerimise tüpoloogiad leidsid 
rakenduse pal judes Nõukogude-aegsetes elamurajoonides 
standardiseer i tud paneelelamute näol.  Kuigi  toona 
ol i  tegemist uuenduse sümboliga,  on tänast kontekst i 
arvestades tegemist iganenud rajoonidega, mis vajavad 
kohest sekkumist  energiasääst l ikuse kui  ka nauditavama 
l innaruumi tagamise seisukohalt .  Käesolev magistr i töö 
käsit les Nõukogude-aegse elamukvartal i  ümber 
mõtestamist  r ingmajandusl ikuks kvartal iks,  lähtudes 
keskkonnasõbral ikest ja taaskasutatavatest mater ja l idest. 

Standardiseer imine aitas hooneehituse rajada enneolematu 
ki i rusega uusi  elamukvartaleid.  Paneel idest kokku 
monteeritud suurkorterelamud def ineeris id uudset 
lähenemist elamurajoonide rajamisel .  Üheperekorter id 
ol id pal jude jaoks kättesaamatu unistus,  mi l le võis endale 
saada er i loa alusel .  Kaasaegse koduna def ineerit i  paika, 
kus ol i  kül l  kõik vajal ik  igapäevaelu toiminguteks olemas, 
kuid mis soosis pigem sotsiaalse elust i i l i  järgimist ,  veetes 
vaba aega kodust väl jaspool.  Si isk i  jä id pal jud planeeritud 
ideaal id kokkuhoiupol i i t ika var jus teostamata,  mistõttu 
mõjusid kvartal id üksluisete magalarajoonidena. Le 
Corbusier ’ l ik  1930. aastate ideaal  on pöördunud tänases 
valguses külmaks monofunkts ionaalseks masinakeskseks 
lahenduseks,  mistõttu hakkas tekkima vastukaalukaid 
ideoloogiaid inimsõbral iku l innaruumi saavutamiseks.

Lasnamäe puhul on tegemist suur ima Tal l innasse Nõukogude-
aja lõpul ra jatud pi i rkonnaga, kus rakendati  kõige selgemalt  Le 
Corbusier ’ l iku planeerimise tüpoloogiaid,  eraldades s ihi l ikult 
t ranspordivahendite k i i r l i ik lus elamukvartal i test .  Arvestades 
käesoleva sajandi autostumise määra ki i ret  kasvu, val i tseb ni i 
Lasnamäel kui  teistes paneelrajoonides autode dominant,  mis 
defineerib ümbritseva keskkonna monotoonseks parkimisalaks.
Paneelelamute osakaal  on Tal l inna elamufondis üsna 
märkimisväärne, mistõttu tuleb s i lmas pidada hoonete 
renoveerimise vajadust.  Teema aktuaalsus i lmnes 50 aasta 
möödudes esimeste suurpaneelelamute püst i tamisest.  On 
kindlaks tehtud, pi i rdetar indite efekt i ivne renoveerimine 
takistab ni iskuse l igipääsu kandekonstrukts iooni le 
ning seetõttu pikendab eeldatavat hoonete eluiga. 
L isaks vananenud pi i rdetar indite lahendustele on 
rekonstrueerimata korter i tes puudul ik s isekl i ima kval i teet, 
mi l le le projekteer imise ajal  tähelepanu ei  pööratud. See 
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mõjutab l isaks ümbritsevale keskkonnale ka elanike elu 
kval i teet i  ning mugavustunnet.  Renoveerimise aktuaalsuse 
muudab kr i i t i l iseks Euroopa Li idu poolt  kehtestatud eesmärk 
saavutada aastaks 2050 kl i imaneutraalsus.  Seetõttu vajab suur 
osa möödunud sajandi l  ehitatud elamufondist  renoveerimist .

L innade la ienemine muudab paratamatult  kunagised 
eesl innad l inna osadeks,  mistõttu muutuvad elamupi i rkonnad 
mult i funkts ionaalsemaks.  Uute elamurajoonide rajamisel 
peetakse s i lmas mitmekesise l innaruumi loomet,  kus elanik 
võib end tunda turval iselt .  Seetõttu on olul ine integreerida 
uusi  lahendusi  varasemalt  loodud elamurajoonidesse, 
muutes l inna seeläbi  ühtsemaks tervikuks.  Arvestades 
paneelrajoonide suurt  osakaalu Tal l inna l innapi ldis,  on olul ine 
muuta sealne monofunkts ionaalne keskkond mitmekesisemaks 
ning luua parem sidusus ülejäänud l innakeskkonnaga.

Kuigi  paneelrajoonide saatuse kohta on spekuleer i tud 
er inevaid vers ioone, sealhulgas hoonete järk- järgul ist 
lammutamist  ja asendamist uute energiasääst l ike ehit istega, 
tuleb s i lmas pidada olemasoleva elamufondi potentsiaal i 
renoveerimisel .  Vana hoone lammutamine ning uue 
ehitamine on kordades kulukam kui  vana hoone ehitusl ike 
t ingimuste parandamine. Kaasaegsed venti lats iooni ning 
pi i rdetar indite soojustamise võimalused pikendavad 
konstrukts ioonide eluiga pikkadeks aastateks.  Samuti 
esitab paneelhoonete renoveerimine väl jakutseid uute 
tehnoloogiate ning jätkusuutl ike võimaluste väl ja töötamiseks.

Maakondade rahvaarvu kahanemine mõjutab otseselt 
olemasolevat korter i fondi,  mis sel le tulemusel  elanikest 
tühjeneb. Kortermajade tühjenemine vi ib suure tõenäosusega 
nende lammutamiseni ,  mistõttu avaldub otsene mõju 
lammutusjäätmete käit lemisele.  Keskkonnaministeer iumi 
poolt  tel l i tud aruande põhjal  i lmneb, et seni  on Eest is 
takistanud ehitussektor i  poolt  tekkinud jäätmete 
suuremahul isemat r inglusesse võtmist  f inants i l ine aspekt. 
2019. aasta seisuga suunati  r inglusesse vaid 0,7% 
ehitusjäätmetest.  Kuigi  vanade hoonete lammutamine 
võib ol la paratamatu, saab sel lest  tulevaid jäätmeid 
maksimaalselt  ära kasutada nei le uue funkts iooni le idmisega.

Sel lest  lähtuvalt  on r ingmajanduse rakendamine ehitussektor is 
äärmiselt  olul ine.  Euroopa Komisjon avaldas 2020 aastal 

juhendi,  mis käsit leb r ingmajanduse seisukohast lähtuvaid 
pr ints i ipe, mi l lega tuleb arvestada ehit iste konstrueerimisel . 
L isaks konstrukt i ivsete komponentide jätkusuutl ikkuse 
ning taaskasutuse aspekt idele tuleb tähelepanu pöörata 
elanike tarbimishar jumustele.  Seetõttu on pal judes 
r ingmajandusl ikes lahendustes olul isel  kohal  mahepõl lundus, 
andes elanikele võimaluse ise omale toitu kasvatada. 
Toidu kasvatamise s idumine urbanist l ikusse keskkonda 
mitmekesistab pi i rkonda, vähendab transi idi  kulusid ning 
kasutab maksimaalselt  ära hoovid,  katusepinnad ja fassaadid.

Kuigi  r ingmajanduse käsit lus on tänases ühiskonnas 
aktuaalne teema, on tegemist üha areneva ja võimalusi  ots iva 
valdkonnaga. Aina enam rakendatakse jätkusuutl ikust ning 
r ingmajandusest lähtuvaid aspekte uute elamurajoonide 
puhul.  Pal jud neist  on arendamise järgus ning seetõttu 
kontseptuaalse projekt i  faasis ,  kuid on vähe näiteid 
olemasolevate pi i rkondade taaselustamisest antud pr ints i ipe 
arvestades.  Seetõttu tul i  antud projekt i lahenduse väl ja 
töötamisel  luua sümbioos paneelelamute renoveerimisest 
ja r ingmajandusl ike elurajoonide pr ints i ipidest 
taaselustamaks monofunkts ionaalset elukeskkonda.
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The pr inciples of  modernist  urban planning developed in the 
f i rst  hal f  of  the 20th century have inf luenced the construct ion 
of Soviet-era panel distr icts.  The panel distr icts symbol ize 
the tr iumph of standardizat ion and once-innovat ive solut ions, 
continuing to be a s ignif icant indicator of  Soviet ideal ism. 
Today, more than 50 years have passed s ince the f i rst  distr icts 
were bui l t  in Tal l inn,  which raises quest ions about the l i fespan 
of bui ldings and outdated technologies.  At that t ime, car 
dependency and high-density residential  bui ldings ref lected 
the possibi l i t ies of  future technologies.  Unfortunately,  car 
dominat ion is  a pr imary element due to densely populated 
areas with no funct ional  outdoor space within the quarter.

As a goal  of  the European Union for achieving cl imate 
neutral i ty by 2050, i t  ra ises the quest ion of prefabricated 
apartment bui ldings’  suitabi l i ty to accomplish this  goal .  Since 
the panel bui ldings bui l t  in the last  century are dominant in the 
housing stock of Tal l inn,  their  condit ion affects s ignif icant ly 
the qual i ty of  the surrounding environment.  Therefore, 
the Ministry of  Economic Affairs  and Communicat ions,  in 
cooperat ion with TalTech, has developed a long-term strategy 
for the reconstruct ion of bui ldings (2020),  a iming to renovate 
the exist ing bui lding stock to reach the level  of  energy class 
C (TalTech, 2020).  Although energy eff ic iency in bui ldings is 
an essential  aspect of  moving towards cl imate neutral i ty,  one 
of the key elements for sustainabi l i ty is  the circular  economy. 
As one of the largest producers of  waste,  the construct ion 
sector needs rapid changes to make i ts  processes more 
environmental ly f r iendly with the implementat ion of recycl ing.

Implementing the circular  economy in architecture involves 
creat ing sustainable and resource-fr iendly solut ions using 
mater ia ls  that can be reused or deconstructed (European 
Par l iament,  2015).  The dr ive for a greener society has an 
impetus to search for new technologies and outputs to 
construct c l imate-neutral  bui ldings.  Therefore,  the circular 
economy principles have been appl ied mainly in the 
concepts of  new or future projects.  However,  there are only 
few examples of the implementat ion of c i rcular i ty in the 
form of reconstruct ion projects in exist ing developed areas.

The master’s  thesis a ims to turn the exist ing Soviet-era 
residential  quarter into a c i rcular  economy unit  by applying 
environmental ly f r iendly and reusable mater ia ls  to improve 

1 .  I N T R O D U C T I O N

 the exist ing l iv ing environment.  The research quest ion l ies in 
a discussion of why i t  is  essentia l  to reconstruct the exist ing 
panel distr icts and fol low the pr inciples of  implementing the 
circular i ty.  The solut ion is  based on a qual i tat ive research 
method, gaining a thorough knowledge of the architectural 
appl icat ions of the last  century -  the main pr inciples of 
modern urban planning and the opposite cr i t ique based on 
a human-scale urban space. In order to get a more precise 
overview of the pecul iar i t ies of  architectural  planning 
during the Soviet per iod, a survey wi l l  be conducted with 
architect I r ina Raud, who worked in Mart Port ’s  planning 
team during the construct ion of the Lasnamäe distr ict . 
The histor ical  approach to architecture contrasts with 
the chal lenges of today’s reconstruct ion needs and urban 
space qual i t ies.  The topical i ty of  the circular  economy in 
both past and present architectural  solut ions has also been 
discussed to get acquainted with the capabi l i t ies of  the f ie ld.

1 2

F i g u r e  1 :  U r b a n  r e g i o n s  o f  T a l l i n n .  A u t h o r ’ s  i l l u s t r a t i o n



To acknowledge the means of urban planning pr inciples 
in the Soviet Union, including the urban development 
in Estonia,  the roots of  modernist  urban planning views 
need to be considered. The modern approach to urban 
planning grew out with the continuing industr ia l  revolut ion 
ideologies and the desire for innovat ion in the new housing 
stock.  Due to World War I ,  Classic ism was quest ioned 
as a dominat ing architecture sty le,  and associat ion with 
imperial ist ic  motives felt  obsolete and overused. Growing 
industr ia l  areas brought up the urbanisat ion and demand 
for working-class housing distr icts.  Therefore,  Classic ism, 
with i ts  immediate attent ion on publ ic bui ldings and upper-
class mansions had fal len behind the new developing 
society (Lopez,  2012).  The city needed an innovat ive 
approach and a redef init ion of i ts  conventional  pr inciples.

New residential  areas had to be bui l t  more eff ic ient ly 
than previous tradit ions to keep pace with growing 
industr ia l  areas.  The demand for innovat ive technology 
made architects fol low the cutt ing-edge technologies 
of  the t ime, so the pr inciples of  mass product ion began 
to be analysed. Contemporary industr ies were mainly 
implementing method study, standardisat ion, and planning to 
accomplish the highest possible quantity of  mechanisat ion. 
Standardisat ion guided s impl i f icat ion and affordabi l i ty, 
a l lowin g us to produce more with lower costs and approach 
a more s ignif icant number of customers.  (Gui l lén,  2006).

2 . T H E  R O O T S  O F  S U B U R B I A

2 . 1  M O D E R N I S M  I N  C I T Y  P L A N N I N G

2 . 1 . 1  T h e  a g e n d a  o f  m o d e r n i s t  u r b a n  p l a n -
n i n g

2 . 1 . 2  M a i n  i n f l u e n c e r sthoughtful  design, and fast  product ion (Lopez,  2012).

Whi le Henry Ford impacted the s impl i f icat ion and 
standardisat ion of mass product ion of the bui ldings through 
an assembly l ine,  engineer Frederick Winslow Taylor 
inf luenced architects with pr inciples of  working eff ic iency and 
optimisat ion that were later known as Taylor ism. He examined 
the solut ions of most rat ional  working movements and the tools 
for more eff ic ient operat ions,  cal led t ime-and-motion studies. 
Different workers invest igated each task,  div ided i t ,  and 
general ly performed it  to maximise product iv i ty.  The above-
mentioned methods were studied to increase work and output 
effect iveness to benef i t  labour and capital  (Schröter,  2005). 

Although Fordism and Taylor ism were the ideologies of 
American modernism, the leaders of  the architectural 
movement in Europe were inspired by contemporary 
American architecture and the new wonders of  technology. 
Le Corbusier,  Mies van der Rohe, Gropius,  and others 
f rom Bauhaus saw it  as inspir ing. Even though their  design 
language was di fferent,  a common inf luence of Fordism and 
Taylor ism was st i l l  recognised. For instance, Walter Gropius 
designed and bui l t  over three hundred houses in Dessau-
Törten based on only a few prototypes.  Inf luenced by Ford 
and Taylor,  the construct ion was rat ional ised, transported to 
the locat ion by rai l ,  and assembled in place. Considering 
contemporary bui lding tradit ions without mechanisat ion, 
prefabricated construct ion was innovat ive and remarkable, 
representing the technological  revolut ion (Schröter,  2005).

Based on previously mentioned impacts,  a universal  design 
implemented in architecture as an Internat ional  Style 
movement became one of the leading design strategies in 
the last  century.  The design language contrasted Victor ian-
era sty les with aesthet ic yet affordable disposal  of  wealth and 
classes ref lected in ornamented and str ik ing architecture. 
Simple mater ia ls ,  including glass,  steel ,  and concrete,  were 
understandable as universal  construct ion resources,  which led 
to the global  implementat ion and the obl iv ion of local  patterns 
and bui lding tradit ions (McDonough & Braungart ,  2002).

One of the 20th-century product ion inf luencers was Henry 
Ford, whose innovat ive theory of the socioeconomic 
conception of the factory,  cal led Fordism, induced other 
contemporary manufacturers.  The pr inciple was bui l t  upon 
an assembly l ine that reduced product ion costs and enabled 
the product ion of more units.  Each employee had a specif ic 
repetit ive motion; thus,  the div is ion of the process was fast , 
and the l ine was in constant motion. Modern architects saw 
an opportunity to implement the same principles in the new 
bui ldings,  which had to observe the cr i ter ia of  affordabi l i ty, 

One of the last  century’s modernist  movement and 
Internat ional  Style leaders,  Le Corbusier,  was an exploiter of 
Machine Age opportunit ies in architecture mass-producing 
technologies.  He bel ieved that the urban environment 
should ref lect the contemporary f indings of technologies 
and work as a reincarnat ion of machines.  This pr inciple 
is  ref lected in his  ear ly designs for modern houses, 
descr ibed as “machines for l iv ing” (LeGates & Stout,  2015).

Le Corbusier ’s  proposal  for the Contemporary City of  Three 
Mil l ion Inhabitants in 1922 is  considered the 20th-century 
modern urban planning framework that sets the fundamentals 
which can be implemented on different scales.  Start ing with 
the empty ground, the project unites high-density bui ldings 
and diverse solut ions for traff ic  and greenery for people’s 
health.  Ref lect ing the modern possibi l i t ies in architecture,  the 
city centre is  bui l t  up of 24 skyscrapers for r is ing density in the 
business area for natural  market ing. The concept united the 
pr inciples of  the machine and l iv ing organism, surrounding 
the residential  areas with greenery that works as the lungs 
of the city,  consider ing the intensity of  rapid environmental 
effects on health.  Transportat ion holds a remarkable 
meaning in the l ight of  evolving means of t ransport as a 
part  of  the contemporary c i ty:  t raff ic  is  div ided into var ious 

F i g u r e  2 :  L e  C o r b u s i e r ’ s  F u t u r e  C i t y  i n  1 9 2 9

1 3



which led to the dist inct ion of current design pol ic ies and 
gave an impulse to implement new measures (Kalm, 2001). 

The housing shortage and the growing number of immigrants 
required a pract ical  solut ion; therefore,  a new regulat ion 
was introduced in 1957 to el iminate the housing def ic iency 
in twelve years.  A solut ion was to bui ld economical  smal l 
apartments with the aim of creat ing more l iv ing units per 
bui lding. Although Stal in ist  housing architecture with i ts 
high cei l ings appeared more majest ic,  the shared apartment 
pr inciple and scarcity of  pr ivacy were unsuitable for most 
inhabitants.  Whi le apartments nowadays are designed as 
homes to spend t ime with the family,  cook comfortably in 
the kitchen, and host guests,  panel housing was framed 
with a social i ty pr inciple of  spending the major i ty of  t ime 
outside the apartment.  The new planning was represented 
by the pr inciple of  Existenzminimum, introduced in Germany, 
according to which dwel l ings should be as large as necessary; 
however,  as smal l  as possible (Väl jas & Lige, 2015). 

The development of the prefabricated panel housing distr icts 
got impulse by establ ishing Tal l inn’s housing construct ion 
factory in 1961, which led to the product ion of large 
prefabricated houses from the 1-464 ser ies (Kalm, 2001).  To 
make an observat ion, the aforementioned ser ia l  numbers refer 
to Soviet-wide bui lding typologies appl ied elsewhere in the 
Soviet Union; hence, local  architects had no authority to design 
the bui lding. Therefore,  the construct ion process was rapid, 
and the main task of architects was urban planning – posit ioning 
the bui ldings on the construct ion s i te based on insulat ion.

The panel distr icts bui l t  in Tal l inn were constructed in 
the suburban areas,  where the exist ing infrastructure 
did not have to be considered, and the bui ldings could 
be convenient ly bui l t .  The locat ion of the housings 
depended on the insulat ion and the working radius of  the 
crane -  the aim was to bui ld as many residential  units  as 
possible as quickly,  eff ic ient ly,  and cheaply (Kalm, 2001). 

The panel distr icts are based on the theory of microrayons, 
where 6,000 to 12,000 inhabitants are planned to l ive in 
one free-plan cluster,  where al l  the services for everyday 
l i fe are concentrated. According to this  pr inciple,  the 
bui lding complex includes shops, grocery stores,  and 

2 . 1 . 3  S o v i e t - e r a  u r b a n  p l a n n i n g  i n  E s t o n i a

Estonian architecture has been inf luenced by Soviet-era 
urban planning, which has left  a marginal  impression on 
history and is  character ist ic of  many former suburban areas. 
The growth of the cit ies is  increasingly l inking former suburbs 
to the city centre,  chal lenging the integrat ion of di fferent 
ideologies.  An excel lent urban environment has acquired a 
new meaning, making former v is ions of an ideal  c i ty obsolete

The standardisat ion and optimisat ion that character ised the 
architectural  language of the last  century were also transferred 
to Soviet-era urban planning. Although s ignif icant standard 
projects are frequently related to the prefabricated panel 
distr ict  construct ion in the 1960s,  standard planning was also 
implemented during the Stal in ist  per iod as an ornamented 
massiveness.  Stal in’s  death caused a change of power, 
marking the beginning of Khrushchev’s “meltdown” period, 

categories to separate heavy traff ic  f rom the l ighter one. 
Therefore,  i t  should ensure a c i t izen-fr iendl ier  environment 
that takes into account the r isks of  growing technological 
development in the f ie ld of t ransport (Le Corbusier,  1987). 

The ideal ist ic  c i ty approach was developed in 1930 by the 
project of  Radiant City,  where the previous considerat ions 
took an even more specif ic  scale.  Both of Le Corbusier ’s 
projects consider society as a neat and eff ic ient environment 
where an ideal  c i ty structure helps to have control  over 
society.  Therefore,  i t  excludes the s lums, mixed-use areas, 
and narrow streets and replaces them with systematic 
transportat ion structures and specif ied zones for each 
funct ion (Watson, 2009).  High-density c i ty centre for business 
and wealthier people surrounded by apartment bui lding 
suburbias creates a systematical ly organised city model that 
uses s i tes economical ly and st i l l  has the elements of  nature. 

To contrast  European modernist  20th-century c i ty planning 
pr inciples with contemporary American architect Frank 
Lloyd Wright,  the ideas of urbanism are seemingly 
di fferent.  Known for making architecture in harmony 
with nature,  their  urban planning standpoints are s imi lar 
ideologies.  For instance, fascinated by automotive industry 
developments,  the project of  Broadacre City by Frank Lloyd 
Wright used motives l ikewise to car-dependent planning.

The Broadacre City concept,  f i rst  introduced in 1932, is  a low-
density suburban utopia,  giv ing every person an acre (~0,4 
ha)  of  land related to vast highways.  Without any high-r ise 
bui ldings,  Broadacre City consists of  pr ivate housing and smal l -
scale bui ldings implementing recent modern technologies. 
Contrast ing Le Corbusier ’s  ideal  central ised city,  Wright’s 
approach seeks the opposite outcome with decentral is ing. 
A new rural  landscape offers people enough pr ivacy and 
closeness to nature,  nevertheless helping to maintain a 
sense of community through the new communicat ions and 
transportat ion (LeGates & Stout,  2015).  The project was 
never real ised; comparisons between Wright’s  v is ion of low-
density s ingle-unit  housing development and America’s 
land-use pract ices are frequently drawn (Wise,  2013).

Although both architects cult ivated different scales and 
focused on urban planning – Le Corbusier ’s  high-density 
compact c i ty and Frank Lloyd Wright’s  smal l  scale but a much 
broader utopia,  they shared the aspirat ion of structured 
ideal ism of the city.  The goal  of  both architects was to 
understand nature as an essential  part  of  the l iv ing environment 
and the appl icat ion of innovat ive technology opportunit ies. 
Their  utopian projects that were never implemented 
became relevant in other urban planning real i t ies and, 
therefore,  considerably impacted contemporary architects.
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2 . 1 . 4  U r b a n  d e v e l o p m e n t  o f  L a s n a m ä e

The previous mentions are essential  for understanding 
the pr imary planning and housing pr inciples in the Soviet 
Union and the prerequis i tes of  the last  and biggest Soviet-
era prefabricated housing distr icts in Tal l inn – Lasnamäe. 
As a result  of  migrat ion growth and continuing housing 
shortage, the construct ion of the largest panel distr ict  so 
far  was started in the city’s  eastern area,  with the concept 
of  eleven microrayons creat ing an urban environment for 
200 000 residents.  The planning project,  f rom 1973 by a 
team of architects in the lead of Mart Port ,  began to be 
constructed in 1977 with the project ’s  perspect ive for 
15 years (Bruns,  1993).  Nevertheless,  the restorat ion of 
Estonian independence and the end of the Soviet Union 
stopped the construct ion of mass-housing distr icts.  Thus 
Lasnamäe remained incomplete from the or iginal  v is ion.

Even though the exter ior of  the houses had remained 

unchanged over t ime and the monotonous facades seemed 
to cause boredom, the master plan of Lasnamäe stands out 
with the previously unimplemented road network system. 
Geographical ly,  Lasnamäe is  located on the l imestone bank, 
foremost to prevent noise,  exhaust gases and separate the 
f low of traff ic  f rom the residential  quarter,  the fundamental 
idea was to deepen two main roads into l imestone bank 
to a depth of 6,5 meters.  The project provided a fast 
connect ion between a suburb and a ci ty centre with a 
mult i - lane freeway and high-speed tram l ine (Kalm, 2001).

Although, according to the standards at that t ime, the aim 
was to achieve the highest possible density to accommodate 
more residents on a smal l  area,  the intent ion was to create 
a pedestr ian-fr iendly urban space by separat ing cars f rom 
the people.  Considering the concept,  the aspirat ion was 
to maintain the ground level  for pedestr ians.  Br idges 
connected the zones div ided by the canal  near the service 
centres:  the stairs  were provided from above to the canal 
for publ ic transport.  Two-storey parking lots recessed into 
the l imestone bank were provided for car parking to create 
a car- f ree residential  area (Estonian Academy of Arts,  2021).

Almost al l  the init ia l ly  planned panel houses and schools, 
and kindergartens were completed at a rapid pace. An 
amendment to the project in 1981 abandoned the further 
deepening of Laagna Road to s impl i fy and reduce the project ’s 
cost.  The or iginal  v is ion of a human-centred urban space and 

one kindergarten and school bui lding. Therefore local 
students can attend a school nearby and do not have to 
cross major roads to school.  Unfortunately,  this  educat ion 
theory did not work in pract ice,  and the mult i l ingual 
populat ion caused the need for two schools (Bruns,  1993).

The f i rst  implementat ion of central  prefabricated panel 
housing distr icts in Tal l inn was Mustamäe, bui l t  in the 1960s 
under the lead of Mart Port .  I t  stood out with the innovat ive 
idea of f ree planning – the placement of  residential  bui ldings 
was abandoning the formal structure,  thus str iv ing for 
harmony with the surrounding environment (Paulus,  2019). 
As preproduced panel elements def ined the s ize of the 
room, the apartments of  that t ime were character ised by 
narrow and long-l iv ing rooms, which were disproport ionate 
compared to other rooms (Kalm, 2001).  Nevertheless,  the 
modern innovat ive approach appeared as a symbol of 
a new era that had gained recognit ion elsewhere in the 
world for decades,  whereas new and unique in Estonia.

To compare the units of  l iv ing space per person at that t ime 
with today’s indicators,  the standard of l iv ing space has 
increased considerably.  As one element of  optimisat ion, 
family structure surveys were conducted to determine which 
apartments are in tremendous demand. In 1940, before 
implementing shared apartments,  the area per capita was 13,8 
m² (Bruns,  1993).  At the end of the 1950s,  the l iv ing space 
per person in the apartments was about 7 m²,  but the goal 
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was to increase i t  to 9.5 m² by 1970 (Kalm, 2001).  The f inal 
regulat ion, issued in 1999, provides for a total  l iv ing space 
of at  least 18 m² per family member (Ri igi  Teataja) .  However, 
the regulat ion has not been updated for more than 20 years, 
and this value has probably increased during that t ime.

Urban planning got a new meaning in Väike-Õismäe, 
bui l t  in the 1970s by architects Mart Port  and Mal le 
Meelak.  Compared to Mustamäe, Õismäe was not div ided 
into microrayons but represented one ent i re distr ict  -  a 
macrorayon. Init ia l ly  designed for up to 36 000 inhabitants, 
the quarter stands out with two circular  streets centred 
on an art i f ic ia l  pond surrounded by greenery.  Per imetr ical 
roundabouts divert  the main transit  out of  the quarter, 
ensur ing a more pedestr ian-fr iendly environment.  The 
bui ldings were divers i f ied by 16-storey tower blocks located 
on the inner c i rc le,  contr ibut ing to a better understanding 
of the urban space. Nevertheless,  the rhythm of the 
monotonous facades created integrity but caused diff icult ies 
in navigat ing between the bui ldings.  Consequently,  a 
compact and logical  structure was created, which was 
recognised in 1986 by the USSR State Pr ize (Bruns,  1993). 
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the separat ion of t raff ic  and noise remained as a blueprint. 
Due to restr ict ions,  only one part ia l ly  dredged speedway 
was real ised, and no tram l ine was bui l t  (Bruns,  1993).

Whi le the panel bui ldings of Lasnamäe were noticeable to 
the specif ics of  prefabricated panel architecture,  which has 
already become customary by the exter ior,  the bui ldings are 
widely designed according to the standard of the 111-122 
ser ies.  The developed solut ion, which emerged from previous 

standard projects,  made i t  possible to plan three-room 80 m² 
apartments (Estonian Academy of Arts,  2021).  Solut ions with 
a larger hal lway and kitchen are more convenient than the 
standard projects implemented in Mustamäe or Lasnamäe.

The interview was held with I r ina Raud, Mart Port ’s 
team member for Lasnamäe’s project,  to understand the 
main issues and chal lenges.  The main intent ion was to 
understand the current ideals,  issues,  and differences 
between prefabricated urban planning. The main concern 
of rapid construct ion was the unfortunate bui lding qual i ty. 
According to I r ina Raud, the prefabricated panels were 
mainly defect ive;  therefore,  individual  elements inf luenced 
the result .  The idea of a green boulevard for pedestr ians did 
not mater ia l ise due to the incorrect work by the plumbers, 
which prevented the regular plant ing of trees.  Although 
the or iginal  project in Lasnamäe stood out in terms of 
previously unimplemented solut ions,  the cuts and lack of 
order affected the f inal  solut ion. The intent ions of human-
fr iendly urban space were val id for the idea of the Lasnamäe 
project as wel l  as for nowadays projects (Raud, 2022).

2 . 1 . 5  R e f l e c t i o n s  f r o m  I r i n a  R a u d
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In contrast  to modernist  urban planning, several  movements 
and new theories emerged that departed from the idea 
of the city as a machine and analysed the human aspect 
of  urban space. New Urbanism grew out in America in 
the 1980s by architects and urban planners who opposed 
the planning implemented s ince the end of World War I I . 
Continued car-centr ic suburban planning was radical ly 
understood as a catastrophic outcome. Moreover,  high levels 
of  car use cause congest ion, reduce community cohesion 
and create an unsafe l iv ing environment with poor urban 
design. Based on this  cr i t ic ism, New Urbanism has been 
bui l t  upon walking-fr iendly neighbourhoods where al l  the 
necessary is  a 5-minute walk away; emphasis has been 
placed on the avai labi l i ty of  publ ic transport to reduce car 
use and the integrat ion of bui ldings with di fferent funct ions, 
including shops, workplaces and homes (Fulton, 1996). 

Therefore,  the New Urbanism approach cal ls  for urban 
planning with narrower streets,  the pr ior i t isat ion of s idewalks 
and forgett ing zoning through the divers i f icat ion of the 
community with mult i -purpose centres and publ ic spaces.  As 
a pr incipal  value, divers i ty ref lects the goal  of  strengthening 
the community.  In this  strategy, the planning pr inciples before 
the car dependency became reacknowledged. In part icular, 
the appreciat ion of the low-r ise as a pre- industr ia l  over the 
high-r ise symbol ises modernism. (Grant,  2006).  Low-r ise 
areas offer open spaces with calm traff ic  and the opportunity 
to prefer walking to dr iv ing, whi le high-r ise regions do not 
consider previously mentioned l iv ing qual i t ies.  Based on 
the comparison, the tradit ional  suburbia pr inciples are more 
adaptable to achieve New Urbanist ic values (Fulton, 1996).

As a development of the New Urbanism movement in America, 
Danish architect Jan Gehl has bui l t  up his whole career 
on understanding the connect ion between urban spaces 
and human psychology. Modernism prior i t ises individual 
bui ldings and the art i f ic ia l  environment without publ ic spaces 
and pedestr ianism. However,  the urban environment should 
f i rst  consider l i fe,  spaces,  and f inal ly,  bui ldings (Gehl,  2010).

Gehl ’s  urban planning pr inciple is  based on four keywords: 
l ively,  safe,  sustainable and healthy ci t ies (Gehl,  2010). 
Contrast ing the dominat ion of automobiles,  the main emphasis 
is  on cycl ists  and pedestr ians to create an integrated city 
space. The diverse f lows of people create a v i ta l  aspect to 
ensur ing a v iv id environment.  Moreover,  i t  strengthens the 
overal l  safety,  which gives the conf idence to spend more 
t ime in publ ic spaces,  provided that comfortable distances 
and access to var ious leisure places are ensured. Besides,  a l l 
previously considered aspects s ignif icant ly impact sustainable 
development and create a healthier place to l ive (Gehl,  2010).

Gehl ’s  strategy plays an essential  role in creat ing a pleasant 
common space for people.  The space in which a person 
moves must be designed consider ing the average speed of 
the pedestr ian.  This al lows notic ing the detai ls  and value 
of smal l -scale planning. I t  draws a paral le l  between old 
cit ies before the industr ia l  era,  where cit ies were bui l t  on 
people’s movement,  s ight,  and environmental  usage (TEDx 
Talks,  2015).  Foremost,  an essential  di fference between 
modernism emerges -  large-scale bui ldings are designed 
to look at them from a distance and at the speed of a car.

The transport development has contr ibuted to urban 
sprawl,  making distances less t ime-consuming. Suburban 
residential  areas are demarcated, offer ing monofunct ional i ty, 
separat ing residential  areas f rom shops and workplaces. 
Cars are a matter of  course in everyday l i fe,  whether for 
dr iv ing to work or going to the grocery store.  However, 
i t  is  precise because of the use of means of t ransport, 
pr imari ly  cars,  that carbon emissions have increased, direct ly 
impact ing the environment around us (Frumkin,  2002).

Although the world is  str iv ing for more sustainable solut ions, 
i t  is  not easy to implement these pr inciples in f ragmented 
cit ies.  However,  the idea of urban defragmentat ion is  to 
counter the divers i f icat ion and compaction of low-density 
and homogeneous suburbs in the form of a compact c i ty. 
A compact c i ty aims to reduce car dependency by br inging 
shops and workplaces closer to home, making walking 
and publ ic transport a preferable option. The reduct ion 
of car usage affects the product ion of greenhouse gases, 
which makes i t  possible to create a more sustainable 
urban space. Moreover,  compact urban planning promotes 
higher populat ion density,  making natural  rural  areas 
more l ikely to remain untouched (Jenks et al . ,  2008).

However,  an ideal ist ic  approach to compact land use and the 
reduct ion of car culture is  rather theoret ical .  Implementing 
the idea could lead to overcrowding in the area or even 
greater transport use.  The amount of  carbon emissions also 
depends on the energy source of the transport network 
(Jenks et al . ,  2008).  Although there are pros and cons to the 
agenda, the effect iveness of  i ts  implementat ion depends to 
a large extent on the context of  the region and the abi l i ty 
to ensure environmental ly- f r iendly traff ic .  This approach also 
i l lustrates the ideology of a diverse l iv ing environment,  making 
regions more inclusive and navigable through funct ional i ty.

2 . 2  C R I T I Q U E  O F  M O D E R N I S T  C I T Y
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Soviet-era mass construct ion has left  a deep mark on today’s 
housing stock and continues to be the dominant housing 
choice in Estonia and Tal l inn’s panel distr icts.  There are 14 
000 apartment bui ldings in the Estonian housing stock,  most 
bui l t  in 1950-1990; thereby, 36% are large-panel bui ldings 
(Kalamees & Pihelo,  n.d. ) .  Although there is  a tendency 
for the populat ion to decrease in almost al l  counties,  the 
populat ion in Tal l inn and Tartu has been increasing over the 
years (Stat ist ikaamet,  2015).  Therefore,  i t  is  crucial  to ensure 
the maintenance of the exist ing housing stock and make i t 
more sustainable through new solut ions.  According to the 
Populat ion Register,  as of  the 1st of  Apri l  2022, 444 413 people 
l ive in Tal l inn,  of  which 116 906 are the inhabitants of  Lasnamäe 
and 65 767 people of Mustamäe (Tal l inn,  2022).  Although 
newer apartment bui ldings have been bui l t  in these areas, 
the abundance of large-panel bui ldings is  st i l l  predominant. 

Many countr ies have opted for demolit ion,  replacing the 
prefabricated bui ldings of the last  century with new and more 
energy-eff ic ient construct ions.  However,  this  has a marginal 
social  and f inancial  impact,  given that apartments are pr imari ly 
in pr ivate ownership.  Moreover,  i t  is  essentia l  to acknowledge 
that demolit ion generates the major i ty of  waste that is  often 
not reused. The EU has issued a Waste Framework Direct ive, 
which states that materials should be reused instead of recycled 
(Huuhka et al . ,  2015).  Based on this ,  i t  is  essentia l  to ensure 
the panel areas’  survival  and consider renovat ion options.

According to waste analysis  2016, the demolit ion waste, 
which is  not related to waste from oi l  shale mining, is 
responsible for 42% of waste products,  total l ing 1,7 mi l l ion 
tonnes.  I t  is  a combinat ion of soi l ,  stone, concrete,  br icks, 
and ceramics (Stat ist ikaamet,  2018).  In order to avoid the 
mass generat ion of demolit ion waste and the resource 
costs associated with new construct ion, i t  is  reasonable 
to ensure that the exist ing bui lding is  maintained and 
made more energy-eff ic ient and visual ly enjoyable.

In 2009, in cooperat ion with TalTech engineers and researchers, 
a research report was completed on prefabricated residential 
bui ldings’  technical  condit ion and l i fe expectancy.  The need 
for the report arose due to the 50th anniversary of  the f i rst 

3 .  R E V I T A L I S A T I O N  O F  S U B U R B A N  N E I G H B O U R H O O D S

3 . 1  R E N O V A T I O N  N E E D S

panel bui lding’s complet ion. Given the l i fe expectancy of the 
bui ldings of 50 years,  the concern was quite ser ious,  given 
the large number of bui ldings bui l t  s imultaneously.  Although 
prefabricated panel bui ldings are constructed according to 
the standard design, use and maintenance have affected 
ageing. However,  a pattern has emerged that character ises the 
main concerns that must be considered when renovat ing the 
bui lding. The main problematic issues are the condit ion of the 
balconies and awnings,  lack of vent i lat ion, thermal br idges, 
qual i ty of  façade f inishing, soundproofing of part i t ions and 
cei l ings,  and high energy consumption (Kalamees, 2010).

3 . 1 . 1  I n d o o r  a i r  q u a l i t y  a n d  t h e r m a l 
c o m f o r t

3 . 1 . 2  E n d  o f  s e r v i c e  l i f e

The problems associated with unreconstructed apartment 
bui ldings s ignif icant ly impact the everyday l iv ing 
environment.  Planning standards have become more 
complex,  emphasis ing qual i ty of  l i fe and energy eff ic iency. 
The inf luence of the bui lding’s indoor and outdoor c l imate on 
the bui lding’s envelope was a factor that was not considered 
during the Soviet era ( I lomets,  2017).  Based on this ,  the 
indoor c l imate of panel houses is  out of  date.  In addit ion to 
energy-saving and thermal comfort ,  supplement insulat ion 
of bui ldings also leads to better ai r  qual i ty.  Thermal br idges 
at the joints of  mater ia ls  and on the roof lead to the spread 
of moisture into the structure and the l iv ing space, which 
causes mould to form (Kalamees, 2010).  Assessing mould 
can cause several  health problems and respiratory i l lnesses.

In the case of a s ingle unit ,  a change in one element affects 
the system’s operat ion, either in an apartment bui lding. 
Although the insulat ion of wal ls  and the el iminat ion of cold 
br idges are essential  for extending the l i fe of  a bui lding, 
other outdated systems must also be considered. The init ia l ly 
planned natural  vent i lat ion was due to the inf low caused by 
the leaking windows and part i t ions.  The exhaust was provided 
in the kitchen, toi let  and laundry room. Therefore,  insulat ion 
of part i t ions and the replacement of  windows el iminates the 
supply of  f resh air  to the apartments.  To ensure a comfortable 
indoor c l imate and improve energy eff ic iency,  the best 

About 60 years have passed s ince the f i rst  panel distr icts were 
bui l t ,  which raises quest ions about the technical  condit ion of 
the bui ldings.  The tradit ional  l i fe expectancy of bui ldings 
of 50 years has exceeded the l imit ,  but does this  mean 
the forthcoming demolit ion of a large number of housing 
stock and replacement with new bui ldings? According to the 
researchers,  the load-bearing elements are in sat isfactory 
condit ion. However,  the need for renovat ing the facades, 
balconies and awnings is  st i l l  v i ta l .  In addit ion to improving 
the indoor c l imate,  which affects both the bui lding and 
the users,  the corrosion protect ion of the concrete steel 
reinforcement,  which is  direct ly related to the durabi l i ty of 
the bui lding, must be taken into account.  ( I lomets,  2017).

Therefore,  the protect ion of structures with new solut ions 
is  essentia l ,  as is  the assessment of  the condit ion of 
structures.  The cl imate has di fferent effects on the facades 
of the bui lding depending on the weather.  For example, 
northern facades are 80% less l ikely to be damaged by 
wind-driven rain than southern ones (Huuhka et al . ,  2015).

solut ion is  to create a heat recovery venti lat ion system 
where the extracted air  heats the supply air.  Although direct 
f inancing is  more expensive,  less energy is  used to heat the air, 
ensur ing a more comfortable indoor c l imate (Kalamees, 2010).

3 . 1 . 2  R e n o v a t i o n  w a v e

As part  of  the goal  of  c l imate neutral i ty,  the European 
Commission has issued a Renovation Wave Strategy to 
improve the energy eff ic iency of exist ing bui ldings.  The 
goal  is  to double the implementat ion of renovat ion and the 
sustainabi l i ty of  resources by 2030. Given the assumption 
that approximately 90% of the current ly exist ing bui ldings 
wi l l  remain in 2050, i t  is  v i ta l  to ensure that the energy 
performance of these bui ldings is  improved. Although 
exist ing housing stock is  responsible for 36% of greenhouse 
gas emissions every year,  only one percent of  bui ldings are 
renovated to be energy eff ic ient.  Therefore,  i t  is  mandatory 
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to focus on renovat ion technologies to achieve the target 
of  c l imate-neutral i ty by 2050 (European Commission, 2020).

The object ive focuses on three main aspects:  reducing 
the carbon emissions of heat ing and cool ing systems, 
support ing the bui ldings in poor condit ion and renovat ing 
publ ic amenit ies.  Whi le Renovat ion Wave’s pr imary goal 
is  to reduce carbon emissions,  i t  plays a crucial  role in 
making the overal l  l iv ing environment more enjoyable and 
comfortable.  The global  pandemic of COVID-19 led to 
people spending more t ime at home than usual  and working 
there (European Commission, 2020).  This gave an impetus to 
assess the indoor c l imate of the room to be occupied, which 
direct ly affects the wel l -being and health of  the residents.

In cooperat ion with Renovat ion Wave, the project The New 
European Bauhaus has been developed to make the l iv ing 
environment more visual ly enjoyable by implementing 
sustainable solut ions.  The agenda stands for enr ichment 
through art  and culture,  sustainabi l i ty that creates a 
symbiosis between the nature and environment and 
inclusiveness in cooperat ion between different cultural 
spaces (European Union, n.d. ) .  The conception of creat ing 
a more aesthet ical ly pleasing environment through a 
renovat ion has a poetic v is ion that creates a bel ief  in a 
better and more beauti ful  future.  However,  the assessment 
of  beauty and design is  subject ive,  a l though this project wi l l 
undoubtedly highl ight and encourage the implementat ion 
of reconstruct ion with a more innovat ive solut ion.

KredEx is  the foundation created by the Ministry of  Economic 
Affairs  and Communicat ions that issues the renovat ion support 
in Estonia,  which has been created to improve the energy 
eff ic iency of residential  bui ldings and reduce greenhouse 
gas emissions through new technical  solut ions (KredEx, n.d. ) . 
The latest strategy for renovat ing prefabricated bui ldings 
is  a factory-based reconstruct ion s imi lar  to the or iginal 
bui lding pr inciples of  panel distr icts.  Within the framework 
of the pi lot project,  apartment associat ions can apply for 
an innovat ive reconstruct ion of the bui lding, as a result 
of  which an addit ional  layer of  insulated facade and roof 
panel elements produced in the factory wi l l  be instal led 

around the exist ing façade. Both windows and venti lat ion 
pipes are instal led in the panels to get the advantage 
of the speed and better qual i ty.  The f inancing rate by 
KredEx is  50% or up to 1 000 000 euros (SA KredEx, 2021).

Urbanisat ion has played an essential  role in changing the 
city’s  boundaries and focal  points throughout history.  The 
increase in populat ion and urban density wi l l  lead to the 
growth of urban centres and an expansion of the suburbs. 
According to the Tal l inn Development Plan 2018-2023, 
the city has undergone s ignif icant changes during the 
last  decade. In addit ion to the increased land use in the 
downtown area, the development of former industr ia l  areas 
for residential  and off ice funct ions has started to grow (Tal l inn, 
2018).  I t  i l lustrates the concept of  the transformation of the 
suburbs into cit ies and their  growing interconnectedness. 

3 . 2  F R O M  S U B U R B A N  T O  U R B A N

3 . 2 . 1  C a r  d e p e n d e c y

The end of the Soviet era led to the development of a f ree 
market and the abol i t ion of car purchase permits,  making 
cars easi ly  accessible to everyone. Since then, the number 
of pr ivate cars has increased steadi ly over the last  decade 
(Stat ist ikaamet,  2021).  Residents of  Tal l inn have more than 
260 000 vehicles,  which take up four t imes the area of the 
Tal l inn Zoo. Considering the standard s ize of a parking space 
(2.6 meters by 5 meters) ,  one vehicle takes up 13 m²,  making a 
total  area requirement of  338 hectares.  At the same t ime, the 
suburbanisat ion of Tal l inn must be recognised as wel l ,  which 
means that even more vehicles travel  to the city f rom the 
outskirts  on weekdays (Ni inepuu & Holts,  2022).  This raises 
the quest ion: is  i t  possible to str ive for a more sustainable 
society and a green urban space with continuing usage of cars?

In order to create a human-fr iendly urban space, i t  is  necessary 
to al low convenient movement using publ ic transport or a 
network of l ight traff ic  roads.  Amsterdam’s cycl ing culture is 

a pr ime example of how urban-dominated cycl ing displaces 
car use.  Although the city in i t ia l ly  fol lowed the modernist 
urban planning movement,  deviat ions f rom the idea began 
in the 1960s.  Movements emerged that promoted a people-
centred and sustainable urban space. In the 1970s,  bui lding 
the panel distr icts and highways as a symbol isat ion of the 
modern city fa i led due to publ ic reluctance (Pelzar,  2010). 
Today, the city is  covered by a great network of cycle 
paths.  Unl ike the problem of parking spaces in Tal l inn, 
the city is  chal lenged by the overloading of bicycle parks.

The high density of  cars stands out most c lear ly in the panel 
distr icts created based on a modernist  idea, which was not 
adapted to serve a large number of automobiles according 
to the or iginal  plan.  In the courtyards,  which should create 
a contrast  between nature and the art i f ic ia l  technologies, 
the dominat ion of cars causes nature to be relegated to the 
background. However,  this  v iew is  not surpr is ing consider ing 
the density of  the apartments.  For example,  in a typical  nine-
storey bui lding with four staircases in Lasnamäe, there are 
144 apartments.  I f  today’s parking standards are appl ied, at 
least one parking space must be provided for each apartment. 
Considering the locat ion of the bui ldings,  where 2-3 bui ldings 
const i tute an area with a c losed courtyard, the courtyard 
should accommodate more than 400 vehicles.  According to 
that,  car parks should be set up to accommodate cars.  However, 
given the density of  the bui ldings and the car park’s capacity, 
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3 . 2 . 2  U r b a n  s p a c e

3 . 2 . 3  D i v e r s i t y  i n s t e a d  o f  m o n o f u n c t i o n a l i t y

The def init ion of good urban space is  understood different ly 
depending on the t ime. Former ideals have become today’s 
concern and have lost  their  glory.  The f i rst  goal  of  the 
Tal l inn Development Strategy 2035, a f r iendly urban space, 
is  to create a mult i funct ional  urban space in harmony with 
nature.  I t  is  convenient for everyone to move on foot,  by 
bicycle or publ ic transport.  The whole of Tal l inn is  covered 
by a network of cycle paths and greenery,  which ensures 
comfortable movement c lose to nature throughout the 
city (Tal l inn 2035 Development Strategy, n.d. ) .  Based on 
the goal ,  the aim is  to create a sustainable and human-
fr iendly urban space and reduce the incentive to use cars.
An abundance of apartment bui ldings character ises the 
prefabricated areas,  but i t  lacks business and entertainment 
funct ions development.  Due to the enormous shortage of 
apartments,  l iv ing quarters were the main focus during the 
Soviet era.  Although the master plans for the distr icts included 
the parks and entertainment faci l i t ies,  they were relegated 
to the background and have not been implemented in their 
or iginal  form. To i l lustrate the idea, Lasnamäe has 80% of 
streets,  s idewalks and green areas but no places to spend 
t ime outside the apartment (Estonian Academy of Arts,  2021).
 

Typical  planning inevitably led to the uniform appearance 
of the panel areas,  which at f i rst  seemed more uniform 
and boring. Spatia l  planning was based on the planning 
logic character ist ic of  the suburbs,  where business and 
service funct ions are separated from the residential 
quarter.  Although this is  an easy-to-fol low pr inciple that 
character ises the or iginal  planning of the area,  i t  forms a 
good soi l  for  monofunct ional i ty.  Combining the overal l 
look of the environment -  uni form high panel wal ls  and 
the unvar ied urban environment,  the result  is  a space that 
does not offer chal lenges and excitement of  discovery.

In order to make monofunct ional  s i tes more attract ive, 
they need to be integrated with enabl ing features.  High-
density areas offer space for spending t ime, but they are 
often overs ized and lack human-scale implementat ions. 
Therefore,  to achieve a l ively environment,  i t  is  necessary 
to offer a diverse urban space that interacts with the user 
personal ly and offers many possibi l i t ies for discovery in 
var ious funct ions (Gehl,  2010).  In this  way, the divers i ty 
behind the panel wal ls  is  t ransferred to the publ ic space, 
making the obscure courtyards l ively and excit ing.

According to the Tal l inn 2035 Development Strategy, i t  has 
raised s ix strategic goals to achieve a l ively and green city with 
considerat ion of sustainabi l i ty.  One of the object ives,  cal led 
“Home that includes the street”,  considers the importance of 
spending t ime outside and integrat ing mult i -purpose areas 
into residential  quarters.  This act wi l l  make the services 
more accessible and reduce transport usage. Moreover, 
the goal  addresses the yards in Lasnamäe, Õismäe and 
Mustamäe, giv ing the promise of t ransforming these spaces 
into leisure areas (Tal l inn 2035 Development Strategy, n.d. ) .

they can be set up away from the residential  bui ldings. 

In addit ion to the high cost of  space, car ownership has 
been a s ignif icant chal lenge on unsustainabi l i ty.  Since 
2014, greenhouse gases in the transport sector have 
increased every year.  Electr ic and hydrogen-powered 
vehicles are being developed in this  direct ion, but even i f 
this  improves air  qual i ty,  i t  wi l l  not improve the problem 
of space qual i ty.  Moreover,  the controversy is  that the car 
is  parked 95% of the t ime, and pr ivate cars are not even 
in optimal use (Arenguseire Keskus,  2021).  As a result , 
more and more bui ldings and areas where vehicles can be 
kept are being created at the expense of the environment.

Several  di fferent vers ions have been proposed for the future 
of panel areas.  The Estonian Academy of Arts summarised 
the ideas proposed by the students and the vis ions of the 
city of  Tal l inn in the book City Unf inished: Urban Vis ions 
of Tal l inn (2021).  The replacement of  residential  premises 
with new and more economical  bui ldings was considered 
by construct ing new bui ldings for the residents in the 
vic inity of  the old bui lding. After the complet ion of the 
new bui lding and the relocat ion of the residents,  the old 
bui lding wi l l  be demolished, where i t  wi l l  be possible to 
bui ld a new one again (Estonian Academy of Arts,  2021).

However,  according to the condit ion of the prefabricated 
bui ldings,  i t  is  possible to s ignif icant ly improve the condit ion 
of the exist ing bui ldings and extend their  l i fe dur ing the 
renovat ion works.  A complete renovat ion can extend the l i fe 
of  apartment bui ldings by another 50 years,  but this  requires 
careful  planning of new venti lat ion and technical  systems and 
easy accessibi l i ty in the event of  equipment ageing (Pihelo, 
2020).  Given that renovat ion is  cheaper than construct ing a 
new bui lding, the aim should be to make exist ing bui ldings 
more energy-eff ic ient and not demolish them prematurely. 
The panel distr icts are also histor ical ly  s ignif icant areas that 
ref lect the Soviet-era planning pr inciples.  Many generat ions 
have grown up in these distr icts,  l inked by emotional  t ies 
to the region. As many countr ies have already demolished 
a considerable amount of  the panel bui ldings,  they have 
erased an architectural  t race from the history of  their  c i ty.

3 . 3  Q U E S T I O N  O F  P R E S E R V A T I O N
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Although the renovat ion of apartment bui ldings is  just i f ied 
and necessary in c i t ies with a growing populat ion, there are 
many areas in Estonia where the populat ion is  decreasing. 
As a result ,  apartment bui ldings wi l l  remain empty and 
begin to col lapse, a concern for local  governments and 
the state.  According to the assumption of Stat ist ics 
Estonia,  the populat ion of Estonia wi l l  decrease by 2,7% 
by the year 2045, and populat ion growth is  expected in 
Tal l inn and Tartu (Stat ist ics Estonia,  2019).  Although there 
are speculat ions about several  options for uninhabited 
apartment bui ldings,  including the pi lot project (2019-2022) 
by the Ministry of  Finance to explore possible solut ions 
for empty apartment bui ldings,  the demolit ion of valueless 
bui ldings is  l ikely to be a fate ( Idunurm & Kul l ,  2021).

Funded by the Ministry of  the Environment,  a summary of 
the future potential  of  the Estonian circular  economy and 
measures (2021) was created, which draws an overview of 
the circular  economy in the construct ion sector and the 
possibi l i t ies of  recycl ing construct ion waste.  As of 2019, 
only 0,7% of high-value construct ion and demolit ion waste 
was recycled. Construct ion waste,  including plast ics,  glass, 
paperboard and a considerable number of metals are 
exported to other countr ies,  which increases the ecological 
footpr int  through higher use of t ransit .  However,  concrete 
is  crushed in Estonia and used as backf i l l  or  gravel ,  and 
wood waste is  used as heat ing mater ia l .  Although there are 
technologies that al low more waste to be recycled with the 
meaning of high qual i ty,  i ts  implementat ion has so far  been 
hampered by economic obstacles.  ( Idunurm & Kul l ,  2021).

However,  there are examples in the world of how mater ia ls 
f rom demolished bui ldings can be successful ly and 
prominently appl ied, giv ing them new l i fe.  The Lendager 
Group has developed a project in Denmark cal led the 
Resource Rows, which exploited the mater ia l  potentia l 
of  the demolished bui ldings to create a new sustainable 
residential  quarter out of  mater ia ls  f rom abandoned 
bui ldings (Lendager,  n.d. ) .  Denmark has made a conscious 

move towards more sustainable and low-carbon solut ions to 
achieve a ful ly  c i rcular  approach in the construct ion sector 
by 2050 (Bekkering et al . ,  2021).  Therefore,  i t  is  crucial  to 
redef ine the concept of  waste,  turning al l  mater ia ls ,  bui ldings 
and cit ies into resources that retain value (Lendager,  n.d. ) .

The most dist inct ive part  of  The Resource Rows is  the façade, 
which is  made of br ick modules f rom the local  Car lsberg 
factory bui lding and other old bui ldings in the immediate 
area.  Since i t  has not been possible to dismantle the br icks 
individual ly s ince 1960 due to the strength of the cement, 
the br ick modules were cut f rom the facades of the bui ldings 
and later reinforced with a steel  f rame. As a result ,  the 
new residential  quarter got a facade with a unique design, 
ref lect ing the area’s history and the possibi l i t ies of  upcycl ing 
(Lendager,  n.d. ) .  Returning to the problem of vacant apartment 
bui ldings,  the previous case study is  a c lear example of 
recycl ing mater ia ls  in demolished bui ldings.  The same 
principle could be appl ied to Estonian new developments 
and reconstruct ion projects,  ref lect ing the appreciat ion 
of mater ia ls  and the extension of their  service l i fe.

3 . 4  C O N S T R U C T I O N  W A S T E  F L O W S
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Grand Parc Bordeaux ( f ig.  10)  is  the case of reconstruct ing 
530 dwel l ings in three bui ldings by Lacaton and Vassal 
architects bui l t  in the ear ly 1960s.  The project ’s  approach 
has been awarded the 2019 European Union Pr ize for 
Contemporary Architecture -  Mies van der Rohe award. 
Considering Jury’s opinion, the project with minimum means 
approached maximum effect by improving residents’  qual i ty 
of  l iv ing s i tuat ion without any demolishing and rebui lding, 
which is  a considerable waste of energy (Archdai ly,  2019). 

The transformation project started when the demolit ion 
opportunity was excluded, and new, the improved design 
was bui l t  upon a pr inciple that exist ing qual i t ies should be 
maintained and missing amenit ies must be complemented. 
(Archdai ly,  2019).  The design process started with the inside 
out planning pr inciple – the focus was on the qual i ty of  l iv ing 
space that led to the winter garden strategy. Considering 
these ideas,  more space, dayl ight and views were improved 
by adding a 3.8 meters deep facade extension. A new part 
of  the bui lding works as a winter garden that makes every 
room wider and gives extra space and dayl ight.  In addit ion 
to improved comfort  of  l iv ing, the energy performance of 
the bui lding was elaborated as wel l .  The extension acted 
as insulat ion for the bui lding’s façade, providing funct ional 
l iv ing space and improving the qual i ty of  exist ing apartments. 
In addit ion to the newly added structure,  or iginal  smal l 
windows were replaced with f loor-to-cei l ing glass double-
glazed s l iding doors.  To guarantee a habitable indoor 
c l imate,  thermal curtains were added for extra insulat ion. A 
l ightweight facade that consists of  corrugated polycarbonate 
panels and glass in aluminium frames has ref lect ive solar 
curtains for extra thermal comfort  (EU Mies Award, n.d. ) .

3 . 5  C A S E  S T U D I E S

In the case of the Panelak project in Slovakia ( f ig.  11) ,  the 
panel bui lding was revital ised with design changes and 
new features.  At the end of the Soviet era,  many people 
wanted to demolish the panel distr icts to erase history 
traces.  However,  the idea of demolit ion proved to be 
expensive and complicated, given the large number of 
people l iv ing in panel houses.  In Brat is lava alone, 130,000 
people l ive in the panel distr icts (Douglass-Jaimes, 2016).

According to the or iginal  plan,  the f i rst  f loor of  the 
bui lding serviced mainly storage rooms, giv ing the non-
existent integrat ion to the street level .  The architectural 
f i rm GutGut planned to open the f i rst  f loor to the street, 
making the space program more versat i le.  The new program 
provided for the addit ion of a gym, sauna and café;  the 
storage faci l i t ies were concentrated in a smal ler  area. 
The addit ion of a concrete module gave the commercial 
premises on the f i rst  f loor of  the bui lding a terrace, 
marking the main entrance to the bui lding (GutGut,  2016).

The plans for the apartments were completely revamped, 
offer ing a more diverse range of apartments.  Balconies with 
a depth of two meters were added to the apartments to give 
residents a chance for more funct ional  extra space than the 
typical  prefabricated panel housing’s smal l  balconies.  Four-
bedroom penthouses were added to the roof level (GutGut, 2016).

This approach i l lustrates rethinking the old bui lding that 
has seemingly lost  i ts  funct ion. Given the new features that 
increase the value of the bui lding, the apartment bui lding 
becomes more desirable and gets a chance at a new l i fe. 
However,  i t  is  much easier to real ise named implementat ions 
when there are no l iv ing units on the f i rst  f loor.  Much more 
complex construct ive changes should be made to revital ise 
the street level  of  prefabricated panel bui ldings in Estonia.
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The circular  economy (CE) implementat ion is  becoming an 
increasingly important aspect in architecture and urban 
planning, given the consumption of raw mater ia ls  and CO2 
emissions in the construct ion and demolit ion.  Considered 
the world’s largest consumer of raw mater ia ls ,  the bui lding 
industry is  responsible for 37% of CO2 emissions annual ly,  of 
which 17% are const i tuted by residential  bui ldings (United 
Nations Environment Programme, 2021).  Due to the imminent 
global  environmental  cr is is ,  the European Union has agreed 
to become cl imate neutral  by 2050 to achieve the goal  of 
zero greenhouse gas emissions (European Commission, n.d. ) .

To achieve the aim of sustainabi l i ty,  the European Union set 17 
sustainable development goals to be pursued for the benef i t 
of  the planet in 2015. The eleventh object ive,  sustainable 
ci t ies and communit ies,  focuses on the chal lenges of rapid 
urbanisation. The aim is to ensure adequate, safe and affordable 
housing for al l .  The twelfth target,  responsible consumption 
and product ion, address CE’s importance and rethinks 
business and product ion standpoints (United Nations,  2015).

According to the Global Status Report 2018, mainly used 
construct ion mater ia ls  – concrete,  steel ,  and aluminium- 
account for 23% of total  global  emissions that are implemented 
in the bui l t  environment (Architecture 2030, n.d. ) .  Therefore, 
the implementat ion of c i rcular i ty in the construct ion industry 
through biobased bui ldings is  one of the cr i t ical  solut ions to 
f ight against global  chal lenges.  Moreover,  i t  revolves around 
tradit ional  construct ion methods and guides to shape a more 
sustainable future with new technologies (Bekkering et al., 2021). 

Circular i ty in architecture stands for the considerat ion of 
creat ing sustainable and resource-fr iendly l iv ing spaces 
through mater ia ls  with the abi l i ty to reuse or deconstruct 
(European Parl iament, 2015).  Tradit ional construction practices 
have been implementing the l inear economy principle as 
take-make-use-dispose, which have caused negative impacts 
through increasing carbon emissions,  pressures on landf i l l 
and extensive pol lut ion of the ecosystem. This has led to 
over-consumption global ly,  where natural  resources are 
current ly expended twice as much as produced (Arup, 2016).

The roots of  resource wastefulness considerat ion go back to 
the 18th century when economist Thomas Malthus publ ished 
an essay about populat ion pr inciples.  He discussed that 
continuing populat ion growth could reduce the world’s 
capacity to ensure adequate food for al l  (Lacy et al . ,  2015). 
However,  the industr ia l  era with increasing urbanism and lack 
of environmental- f r iendly waste management gave impetus 
to discussions and goals for becoming more environmental ly 
sustainable.  Germany is  considered an init iator of  CE laws 
with the Closed Substance Cycle Waste Management Act, 
publ ished in 1994 (Berg et al . ,  2018).  The law obl iges al l 
producers to be responsible for environmental ly sound waste 
management (German Law Archive,  1994).  Japan and China 
took the fol lowing acts;  however,  China’s waste-or iented 
recycl ing considerat ion led the country to the f i rst  one 
def ining CE in waste and resource pol icy (Berg et al . ,  2018).

Contrast ing the l inear form of economy, known as cradle to 
grave, Wil l iam McDonough and Michael  Braungart  developed 
the concept of  cradle to cradle in the 1990s.  The development 
created the considerat ion of the possibi l i ty of  giv ing products 
a chance at a new l i fe.  In the case of the l inear model,  the 
value of the mater ia l  starts to fa l l  f rom the or iginal  unt i l  i t 
becomes unusable and goes out of  c i rculat ion. However, 
in the case of a CE, the mater ia l  does not depart  f rom 
circulat ion. Therefore,  i t  gets a new value in the process of 
upcycl ing, where the or iginal  value increases,  or downcycl ing, 
with a loss of  in i t ia l  worth.  The def init ion of waste becomes 
meaningless by understanding the mater ia ls  and bui ldings 
as valuable resources (McDonough & Braungart ,  2002).

Cradle to cradle pr inciple dist inguishes two different mater ia l 
cycles:  biological  and technical .  The biological  cycle directs 
harmless products back to the biosphere as compost.  A 
technical  cycle is  meant for a product that can be decomposed 
and recycled for a new product (EPEA, n.d. ) .  I t  is  substant ia l  to 
point out that the cradle to cradle pr inciple is  not just  about 
recycl ing opportunit ies for the mater ia l  but draws attent ion to 
the whole process,  which starts with product design. Bad design 
affects al l  cycle processes (McDonough & Braungart ,  2002).

4 .  S U S T A I N A B I L I T Y  I N  A R C H I T E C T U R E
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Although concerns about mineral  resources and the planet’s 
capabi l i t ies have been under scrut iny for decades,  which 
was ref lected in the book The Limits to Growth by Meadows, 
Meadows, Randers and Behrens in 1972, which invest igated 
populat ion growth and i ts  impact on raw mater ia ls  stock, 
the European Union made an off ic ia l  statement to aspire 
towards cl imate neutral i ty in 2015 (Bekkering et al . ,  2021). 
Whi le a more sustainable approach to projects has been 
addressed to some extent in the past,  the awareness 
that has r isen over the last  decade has been most c lear ly 
ref lected in architectural  projects and thus in media 
coverage to show steps towards a more sustainable society.

4 . 1 . 2  E a r l y  a t t e m p t s  o f  i m p l e m e n t i n g 
c i r c u l a r i t y  i n  a r c h i t e c t u r e

Brummen Town Hal l  in the Netherlands ( f ig.  13) ,  which 
opened in 2013, is  one of the f i rst  projects designed to 
be demolished 20 years after construct ion. A new part  of 
the bui lding is  bui l t  over the histor ic structure from the 
19th century that was previously restored. Considering the 
changing boundaries of  the distr ict ,  the funct ion as a town 
hal l  could lose i ts  necessity.  Therefore,  the architect Thomas 
Rau developed a construct ion that could be decomposed 
and reused after 20 years.  I t  i l lustrates a c losed-loop 
system, where the product wi l l  be reused after i t  has lost 
i ts  f i rst  purpose. The project used mainly mater ia ls ,  such as 
qual i f ied t imer elements that can be more possibly reused 
in subsequent projects.  Concrete was avoided due to the 
diff iculty of  recycl ing (El len MacArthur Foundation, n.d. ) .

The frame of the bui lding was constructed to dismantle i t  in 
the future quickly.  Even i f  the mater ia ls  have retained their 
qual i ty dur ing usage, the complex init ia l  structure reduces the 
potential  for further use.  Brummen Town Hal l ’s  whole structure 
was mapped with the world’s f i rst  mater ia l  passport that stores 
information about the bui lding’s mater ia ls ,  products and 
components.  Therefore,  i t  provides a complete overview of 
the mater ia ls  used in the bui lding and faci l i tates their  further 
use after dismantl ing (El len MacArthur Foundation, n.d. ) . 

As an example of Brummen Town Hal l ,  the bui lding is 
a l ready constructed with knowledge of future demolit ion. 
Although one of the pr inciples of  the CE is  the operat ional 
planning, which al lows for the most f lexible long-term use 
possible for di fferent funct ions,  the approach to the project 
through mater ia l  passport gives even more f lexibi l i ty. 
Premises bui l t  for the current purpose do not have to be 
adaptable for other funct ions.  However,  the mater ia ls  f rom 
which the environment is  formed take on a new meaning 

Arup Group developed a prototype of a Circular Bui lding for the 
2016 London Design Fest ival  to test  CE in a bui l t  environment. 
The design concept was based on Stewart Brand’s 6S model: 
i t  categorises s i te,  structure,  skin,  services,  space plan, and 
the stuff  of  the bui lding under di fferent usage t ime frames 
per unit  (Rahla et al . ,  2021).  According to the def init ion,  the 
project ’s  s i te is  eternal  – bui ldings can disappear or change, 
whereas the s i te stays st i l l .  Therefore,  the prototype was 
bui l t  on the s i te for a month and then reconstructed. This 
project ’s  a im supports the previous case study on applying 
a mater ia l  passport and i ts  use in a temporary faci l i ty.

As a bui lding’s structure,  reclaimed steel  was used with the 
possibi l i ty of  returning i t  into the loop after deconstruct ion. 
Bui lding’s skin,  the façade, was made of softwood with high 
durabi l i ty to endure diverse use cycles.  As part  of  services, 
a vent i lat ion gr id was put together using a 3D printer with 
recycled plast ic.  Therefore,  i t  ensures convenient replacement 
of  the parts i f  i t  is  needed. The art iculat ion of the space was 
created imaginat ively to provide an opportunity for f lexible use 
of space and rethinking. Al l  used inter ior elements,  the stuff , 
were based on the cradle-to-cradle pr inciple – i t  was already 
used with an excel lent opportunity to reuse or reproduce. 
Moreover,  a l l  used elements were mapped with a QR code 
that stored al l  the information of current usage and future 
uses to overview al l  the mater ia ls ’  l i fecycles (Smith,  2016).
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F i g u r e  1 6 :  C i r c u l a r  H o u s e  b y  A r u p 

B R U M M E N  T O W N  H A L L C I R C U L A R  B U I L D I N G 

2 4

F i g u r e  1 7 :  S t e w a r t  B r a n d ’ s  6 S  m o d e l . 

A u t h o r ’ s  i l l u s t r a t i o n  b a s e d  o n  m o d e l



Liander Off ices,  known as the headquarters of  the energy 
gr id company based in Duiven, the Netherlands,  stands 
out as an energy-posit ive bui lding. The bui lding is  the f i rst 
renovat ion project in the Netherlands to receive a BREEAM-
NL sustainabi l i ty cert i f icate (El len MacArthur Foundation, 
2016).  The redevelopment project,  completed in 2015, 
involved merging several  exist ing bui lding volumes under 
one roof,  thus making the area between the volumes an open 
publ ic space. The dist inguishing element of  the common 
area is  green-wal ls  and greenhouses (Off ice Snapshots, 
2015).  Although more than 80% of the bui lding uses 
recycled mater ia ls ,  i t  is  character ised by energy product ion, 
producing more energy than the bui lding i tsel f  consumes. 
Product iv i ty is  ensured by the heat storage of solar  panels 
and an underground water tank (Rahla et al . ,  2021).

The new internal  design of the bui lding ref lects the 
previous or iginal  structure in the form of recycled mater ia ls , 
which is  constructed with the pr inciple of  reusing i t  in the 
future.  For example,  old wooden detai ls  were used in the 
inter ior of  the bui lding to avoid using new mater ia ls  and 
thus provide a new way to recycle waste.  The structure of 
the central  part  of  the bui lding, the connect ing roof,  was 
created on the pr inciple of  modules,  making both the 
instal lat ion and the future deconstruct ion more convenient. 
The steel-modular construct ion mater ia l  comes from the 
rol ler-coaster company, creat ing a completely c i rcular 
steel  roof by saving 30% steel  compared to conventional 
construct ion (El len MacArthur Foundation, 2016).

This project is  a good i l lustrat ion of the abi l i ty to use mater ia ls 
using rol ler  coaster construct ions,  which were given a 
completely new purpose through the Liander Off ices project. 
Moreover,  i t  leads to the considerat ion of what resources can 
be reused by redef ining them in the form of a new funct ion. 

As previously addressed projects showed, the sustainabi l i ty 
in architecture stands on three main optimisat ion 
pr inciples – fewer mater ia ls  take less energy; therefore,  the 
product ion of CO2 is  smal ler  (El len MacArthur Foundation, 
2016).  Architecture is  seen as the mater ia l  depot,  an 
intermediate stop before the next chapter of  use,  not an 
appl icat ion for the latter purpose. Therefore,  i t  is  v i ta l 
to have an overview of al l  used components for their 
current condit ion and planning for future implementat ion. 

Mater ia l  passport is  the common keyword consider ing the 
circular i ty projects conf i rmed by i ts  appl icat ion in previously 
named projects.  I t  is  a character isat ion tool  that gives an 
identity to each mater ia l  through the database, where al l  the 
products are f indable by the keywords.  This approach helps 
to improve recycl ing with more possible ways of upcycl ing 
rather than downcycl ing. Moreover,  the bui lding’s dismantl ing 
becomes much easier in the future,  giv ing the avai labi l i ty to 
use the mapped mater ia ls  for a new purpose (Bekkering et 
al . ,  2021).  Given the ever-evolving age of technology, this 
is  undoubtedly a new chal lenge for cooperat ion between 
the architectural  and information technology sectors.
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According to an increasing contr ibut ion to preventing 
an environmental  cr is is ,  the European Commission 
released 2020 a guide of Circular  Economy – Pr inciples 
for Bui lding Design to achieve cl imate-neutral  goals and 
develop sustainable designs.  This document summarises 
the main keywords to be considered for construct ion and 
reconstruct ion. Durabi l i ty as a f i rst  concern needs to pay 
attent ion to bui lding and elemental  service l i fe planning 
with a focus on the design l i fe of  fundamental  bui lding 
elements.  In addit ion, this  aspect considers the elements’ 
maintenance and replacement cycles as a part  of  CE. The 
second, adaptabi l i ty,  focuses on providing a cost-effect ive 
and convenient means of possible replacement and repair 
of  the elements.  The third aspect is  a waste reduct ion with 
a high potential  for reuse (European Commission, 2020).

Whi le previously implemented projects were mainly bui lding-
based, the CE is  increasingly l inked to the overal l  urban 
planning level .  Although the construct ion sector is  responsible 
for a large share of CO2 emissions,  i t  is  a lso essential  to 
consider bui lding users’  needs and consumption patterns. 
Moreover,  i t  is  essentia l  to note that the growing populat ion 
also needs more food to consume, leading to a high cost 
for the food industry and food waste to the environment. 
According to the EU, the world’s food product ion demand 
wi l l  double by 2050 (European Union, n.d. ) .  Therefore,  i t 
is  v i ta l  to create a harmony between circular  architecture 
and urban space that offers food growing opportunit ies.

Taisugar Circular  Vi l lage in Taiwan by Bio-architecture 
Formosana, completed in 2021, represents the residential 
project combined with the elements of  CE in the l iv ing 
environment.  The means of c i rcular i ty has expanded from 
a bui lding-based solut ion to the surrounding environment, 
with a strong emphasis on the possibi l i ty of  growing food. 
The government init iated a plan to develop an intel l igent 
ecosystem urban space that works in harmony with nature 
and considers residents’  communit ies through a green 
l i fe system. The vi l lage is  bui l t  upon a pr inciple of  three 
“Circular  Blocks” with mainly studio apartments,  429 
rental  units .  The other bui ldings serve the funct ions as 
a l iv ing room of the vi l lage, cal led C-House; the kitchen, 
named E-House; and a garden for food product ion, cal led a 
C-Farm (Taisugar c i rcular,  n.d. ) .  A diverse l iv ing environment 
offers a possibi l i ty of  producing the food local ly,  creat ing 
an extra funct ion to the tradit ional  residential  area.

Although the complex of bui ldings stands out in terms of 
the possibi l i ty of  growing food, the construct ion of the 
bui ldings has taken into account sustainable bui lding 
mater ia ls  and energy product ion. For example,  the structure 
of an E-house is  constructed with hardwood from the old 
local  bui ldings and rai lway tracks were found for new use 

as a fence for the peripheral  area.  New mater ia ls  were 
picked out consider ing the reduct ion of carbon emissions; 
therefore,  the CLT and recycled LED glass insulat ion 
to ensure thermal comfort .  Steel  was used instead of 
concrete to give construct ion mater ia l  the possibi l i ty for 
further l i fe cycles,  given i ts  ease of disassembly and the 
plethora of possible future features (Taisugar c i rcular,  n.d. ) .

Even though the project ’s  locat ion differs f rom the 
Scandinavian weather condit ions,  i t  i l lustrates the 
combinat ion of c i rcular i ty based on architecture and food 
product ion. A sustainable l iv ing environment is  not only 
def ined in terms of architecture and bui lding mater ia ls ; 
i t  a lso combines a l i festyle and dai ly habits.  Therefore, 
a s imi lar  concept can be appl ied almost anywhere.

4 . 1 . 3  C i r c u l a r i t y  i n  c o n t e m p o r a r y 
a r c h i t e c t u r e

T A I S U G A R  V I L L A G E
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The possibi l i t ies of  applying technology to create a 
sustainable and circular  l iv ing environment are increasingly 
interconnected. The conceptual  project of  ReGen Vi l lages 
in Sweden is  a cooperat ion project of  a future residential 
area by White Arkitekter and Si l icon Val ley-based ReGen 
Vi l lages that combines high-technology knowledge and 
resi l ient c i rcular  community pr inciples.  Al l  neighbourhood 
systems are control led by art i f ic ia l  intel l igence and the 
operat ing system, br inging computer game ideas into real i ty 
through the connect ion between nature and technology 
(White Arkitekter,  2020).  Given the detai ls  of  the project,  i t 
needs both f inancial  funding and s ignif icant IT development 
before i t  can be real ised. Therefore,  the project that was 
announced in 2020 has not had any real isat ions yet.

The project aims to integrate 250-300 housings with energy 
product ion, waste management and the idea of food 
product ion in the area s ize of 250 000 square metres.  A 
circular  community would be bui l t  on a pr inciple to answer 
al l  the Global Goals for Sustainable Development chal lenges. 
I t  considers ecological  food product ion, sustainable energy 
development and storage, recycl ing of water and waste and 
energy-posit ive homes. Al l  the elements would be managed 
by art i f ic ia l  intel l igence, s imi lar  to smart-home systems, 

Schoonschip residential  development stands out as a 
sustainable f loat ing l iv ing quarter in Amsterdam, offer ing 144 
inhabitants a sel f -suff ic ient l iv ing environment.  The project ’s 
master plan by Space & Matter has been underway for over a 
decade s ince 2008 and got f inal ised in 2021. The residential 
area is  given a var iety of  dwel l ings designed by di fferent 
off ices that fol low the master plan’s overal l  f ramework and 
design pr inciples.  The revital ised s i te used to serve industr ia l 
act iv i ty before the sustainable transformation. Today, i t 
consists of  45 housing platforms connected with a jetty; 
each unit  is  considered sustainable for energy product ion 
and waste management (The most sustainable,  n.d. ) .

The circular  community’s  pr imary goal  is  to achieve the 
local  loop closure and have the least possible impact on the 
environment,  part icular ly on the canal .  To accomplish the idea 
of c i rcular i ty,  the area combines local  energy product ion with 
solar  panels and heat pump systems, the operat ion of an indoor 
c l imate network and the extract ion of energy and nutr ients 
f rom wastewater (The most sustainable,  n.d. ) .  A pr ivate smart-
gr id energy system provides supply and demand optimisat ion 
local ly with the help of intel l igent technology software. 
Therefore,  i t  helps the community be as sel f -suff ic ient as 
possible using sustainable energy resources (Smart-gr id,  n.d. ) . 

According to the project ’s  locat ion, monitor ing and 
systematis ing water consumption are mandatory to minimise 
i ts  environmental  impact.  Hence, the community considers 
di fferent ways to reuse, c lean or col lect the water.  For 
instance, rainwater is  col lected for water ing the plants and 
f lushing systems in toi lets;  showers have a recirculat ion 
system that starts to pump the water in a c losed hygienic 
system after long-term use of water.  Wastewater is  div ided 
into separated systems cal led grey and black water,  whereas 
black water goes through the dist i l lat ion processor that 
transforms the products into biogas.  I t  can be used to produce 
both electr ic i ty and i ts  by-product fert i l iser (Solut ions,  n.d. ) .

Many wooden mater ia ls  have been used in the construct ion 
of the bui ldings;  thereby, the frames of the houses are made 
of t imber.  Bio-composite mater ia ls ,  such as wood f ibre, 
were used to provide thermal insulat ion. This project is  wel l 
i l lustrated because i t  is  not always possible to create a l iv ing 
environment with ful ly  sustainable mater ia ls .  For example, 
due to the locat ion, i t  is  unavoidable to use other than 
concrete as the foundation of the plot.  However,  recycled 
concrete was used as much as possible (Method, n.d. ) . 

The project ’s  integrity is  ref lected in many aspects 
that are possible as a result  of  a long work process. 
Developed over a decade, the project involved a large 
team, including future residents.  I t ,  therefore,  took into 
account many act iv i t ies related to everyday l i fe to make 
them as environmental ly f r iendly as possible.  Compared 
to the previously discussed case studies,  the Schoonschip 
project ref lects a comprehensive outcome that focuses on 
smart solut ions for the future operat ion of the community.

S C H O O N S C H I P  R E S I D E N T I A L R E G E N  V I L L A G E S
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which consider the local  c l imate and condit ions and make the 
necessary adjustments.  Food product ion creates a c losed-
loop system that integrates vert ical  farming and aquaponics, 
whi le solar  panels and biogas produced from local  waste are 
responsible for energy product ion (White Arkitekter,  2020).

F i g u r e  2 3 :  S c h e m e  o f  c i r c u l a r  v i l l a g e  b a s e d  o n  R e G e n 

Given the previously discussed case studies and the goals 
set by large corporat ions,  the future is  moving towards 
an increasingly sustainable and resource-eff ic ient society. 
The circular  economy is  essentia l  in reducing waste and 
developing more innovat ive solut ions.  Projects involving 
residential  areas and communit ies are increasingly being 
worked on. Although the bui lding-based circular  economy 
is  essentia l ,  i t  is  even more vital  to expand i t  to more 
s ignif icant regions and quarters;  therefore,  careful ly 
thought-out solut ions have a more vis ible effect on society.

4 . 1 . 4  F u t u r e  p r o s p e c t s
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Global warming and the number of greenhouse gases have 
s ignif icant ly impacted the planet’s  species r ichness and 
nature conservat ion. Cit ies are expanding at the expense of 
the surrounding natural  environment,  making the environment 
more art i f ic ia l  and creat ing an establ ished natural  balance. 
The European Union and the United Nations have developed 
several  di fferent agendas,  such as the European Green 
Deal (2019) and the Sustainable Development Goals (2015), 
focusing on preserving natural  resources and becoming 
cl imate neutral .  As the construct ion sector has been 
responsible for many CO2 emissions,  i t  is  v i ta l  to integrate 
biodivers i ty into architecture and the urban environment.

Biodivers i ty stands for a var iety of  species that are l iv ing on 
Earth.  I t  br ings together al l  wi ldl i fe parts,  such as plants, 
animals,  bacter ia,  fungi and humans (National  Geographic, 
n.d. ) .  Therefore,  biodivers i ty in urbanism is  the intertwining 
of nature and art i f ic ia l  environments.  By the year 2050, 68% 
of the populat ion wi l l  l ive in urban areas,  leading to the loss 
of  natural  species (United Nations,  2018).  However,  recent 
research has shown that c i t ies al low for the development of 
species r ichness.  For example,  some plant and animal species 
are more product ive in urban areas and have larger populat ions 
than in rural  areas (Spotswood et al . ,  2021).  In addit ion to 
preserving species r ichness,  biodivers i ty br ings more l i fe to 
urban space and br ings the art i f ic ia l  environment into harmony 
with nature,  giv ing back the environment attr ibuted by humans.

One of the sub-object ives of  the European Green Deal,  issued 
by the European Commission, is  the Biodivers i ty Strategy 
for 2030, which aims to protect nature and species divers i ty 
more widely.  The goal  focuses on reducing the spread of 
forest f i res,  the effects of  c l imate change, food avai labi l i ty, 
and control l ing the spread of communicable diseases. 
In order to achieve the set goals,  the network of nature 
reserves wi l l  be expanded, and a restorat ion program wi l l  be 
conducted to re-establ ish areas with degraded ecosystems 
into sustainable environments (European Commission, 2020).

Although green spaces and parks play an essential  role in 
ensur ing biodivers i ty,  the problem of decl ining green spaces 
is  emerging in ever-expanding cit ies.  The natural  green 
areas are exchanged for concrete distr icts,  which store a 
large amount of  heat energy, thus transforming into urban 
heat is lands (Cuce, 2016).  The problem of heat is lands is 
a lso an increasingly common phenomenon in Estonia, 
especial ly  in high-density residential  quarters.  Surfaces 
without high landscaping absorb and then radiate heat, 
causing overheating problems. Overheating is  most common 
in prefabricated residential  areas in Tal l inn,  especial ly  in 
Lasnamäe around Laagna Road (Oidermaa, 2021).  However, 
big cit ies increasingly integrate nature into architecture 
and biodivers i ty with facades through green wal ls .

Green wal ls  that can be implemented with c l imbing plants 
or a double-skin system create considerable benef i ts  to the 
bui lding’s thermal envelope and increase local  biodivers i ty. 
As a green infrastructure,  i t  impacts a bui lding’s internal 
temperature reduct ion, energy consumption and surrounding 
perceptible temperature,  preventing the surfaces of the 
bui lding from overheating. The most common typologies 
are implemented direct ly on a façade or by creat ing a 
double skin with a support structure.  A more complex 
system, a l iv ing wal l ,  requires pre-grown plants in special 
modules attached to the façade. Although this solut ion is 
v isual ly compel l ing, i t  requires much f inancing compared 
to the tradit ional  approach with c l imbing plants.  However, 
consider ing the façade temperature reduct ion, the l iv ing wal l 
system is the most effect ive one, creat ing an approximately 
5-degree difference compared to the bare wal l ,  whereas 
direct and indirect reduced 1,2 and 2,7 degrees (Cuce, 2016).

The growing world populat ion raises the quest ion of food 
product ion. Urban sprawl is  increasingly taking up potential 
rural  land, leading to the problem of food product ion due 
to the loss of  arable land. In order to reduce the global 
footpr int ,  t ransport costs,  including food supply,  must also 
be minimised. L inking agriculture to the urban environment 
would s ignif icant ly reduce transport costs and contr ibute to 
the divers i f icat ion of urban space. Moreover,  i t  makes more 

funct ional  surfaces that are not used with total  capacity 
before,  such as roof surfaces (Thomaier et al . ,  2014).

Vert ical  farming is  a greenhouse bui l t  height,  taking up 
s ignif icant ly less space than tradit ional  rural  farming. In 
general ,  vert ical  farming is  div ided between the categories 
of  hor izontal  shelf-based growing platforms and crops 
growing on a vert ical  surface. For convenient plant growth, 
i r r igat ion systems are general ly instal led, which provide 
the necessary amount of  water and nutr ients for the crops. 
Units with control led condit ions for growing plants require 
higher energy consumption. For example,  glasshouses 
use less energy to provide suff ic ient l ight for plants than 
enclosed spaces,  where the need for l ight must be met 
through LED panels.  Although integrated vert ical  agr iculture 
takes up much less space than a tradit ional  approach, urban 
areas are expensive due to high demand. To solve this ,  i t 
should be integrated into exist ing bui ldings,  ensur ing 
the economy of the solut ion (Beacham et al . ,  2019).
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GreenBel ly is  an urban gardening approach that implements 
bl ind wal ls  to create vert ical  crop-growing surfaces.  The 
system is bui l t  up consider ing sustainable solut ions, 
gather ing the rainwater to ensure adequate water ing 
and local  organic waste for compost.  The greenhouse 
construct ion is  based on a modular system that is  easy to 
instal l  and adapt to the project ’s  s i te.  Residues of mater ia l , 
such as wood and scaffolding, have been used as modules. 
In addit ion to local  food product ion and the enr ichment of 
the local  people’s table,  the modular system also acts as 
a sound barr ier.  I t  protects the façade from overheating, 
making i t  an addit ional  funct ional  layer to improve the 
bui lding’s technical  performance (GreenBel ly,  n.d. ) .

As this  project involves the creat ion of new funct ions 
and responsibi l i t ies,  i t  ra ises the quest ion of greenhouse 
management.  The proposal  has discovered many different 
ways of managing the system. First ly,  i t  could be managed 
by local  people,  who are in charge of sel l ing and keeping 
everything in order.  At the same t ime, the modules can 
ful f i l  the purpose of the rental  space, al lowing residents to 
grow their  garden products.  The project also highl ighted 
the cult ivat ion of products for educat ional  purposes, 
helping the homeless,  and belonging to a pr ivate 
company engaged in the food trade (GreenBel ly,  n.d. ) .

Given the typology of panel distr icts,  where each 
bui lding has at  least two bl ind wal ls ,  a s imi lar  pr inciple 
could be appl ied to divers i fy areas.  I t  would also al low 
apartment dwel lers to engage in organic farming, which 
many residents would l ike to do. Although these systems 
are not yet widespread, this  is  undoubtedly one of 
the l ikely outcomes for the future agricultural  sector.

F i g u r e  2 4 :  G r e e n b e l l y  v e r t i c a l  g r e e n h o u s e
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Typologies of  modern urban planning found an appl icat ion 
in many Soviet-era residential  areas in the form of 
standardised panel houses.  The neighbourhood that 
once was a symbol of  innovat ion, in today’s context,  an 
obsolete suburbia that needs immediate intervention in 
terms of energy eff ic iency and more l iveable urban space. 
This master’s  thesis invest igated the transformation of an 
Soviet-era residential  quarter into a c i rcular  block ut i l iz ing 
only environmental ly f r iendly and recyclable mater ia ls .

Applying standardisat ion in bui lding construct ion helped 
bui lding new residential  quarters at  an unprecedented 
speed. Large, prefabricated panel bui ldings def ined an 
innovat ive approach to construct ing residential  areas. 
Single-family apartments were an unattainable dream for 
many, which were issued under special  condit ions.  A modern 
home was where everything necessary for everyday act iv i t ies 
was avai lable,  but i t  favoured a social  l i festyle,  spending 
free t ime outside the home. However,  many planned 
ideals were not real ised due to economics,  so the quarters 
became monotonous s leeping areas.  There was no wel l -
thought-out funct ional  social  urban space. Le Corbusier ’s 
ideal  of  the 1930s had turned into a cold monofunct ional 
product ion-centr ic solut ion, an opposite of  the concept of 
a human-fr iendly urban space as we understand i t  today.

Lasnamäe was the most s ignif icant area bui l t  in Tal l inn at the 
end of the Soviet era.  Le Corbusier ’s  planning typologies were 
most c lear ly mater ia l ized here,  del iberately separat ing high-
speed transport f rom residential  quarters.  Considering the 
rapid growth of car use in this  century,  the dominance of cars 
prevai ls  both in Lasnamäe and in other panel distr icts,  which 
def ines the surrounding space as a monotonous parking area.

The share of prefabricated houses in the Tal l inn housing 
stock is  quite s ignif icant,  which leads to the considerat ion 
of renovat ion. The necessity of  the topic became apparent 
50 years after the f i rst  large-panel bui ldings were erected. 
I t  has been establ ished that the effect ive renovat ion of 
thermal envelope prevents moisture from enter ing the 
load-bearing structure and therefore prolongs the l i fe 
expectancy of bui ldings.  In addit ion to the solut ions of 

outdated bui lding envelope structures,  the qual i ty of  the 
indoor c l imate in non-reconstructed apartments is  def ic ient, 
which was not considered during the design. In addit ion to 
the surrounding environment,  i t  a lso affects the residents’ 
qual i ty of  l i fe and comfort .  The topical i ty of  the renovat ion 
is  made cr i t ical  by the goal  set by the European Union to 
achieve cl imate neutral i ty by 2050. Therefore,  a large part  of 
the housing stock bui l t  in the last  century needs renovat ion.

The expansion of c i t ies wi l l  inevitably turn former suburbs 
into parts of  the city,  making residential  areas more 
mult i funct ional .  The construct ion of new residential  areas 
aims at creat ing a diverse urban space where residents can 
feel  safe.  Therefore,  i t  is  essentia l  to integrate new solut ions 
into previously created residential  areas,  thus making the 
city a more cohesive whole.  Considering the large share 
of panel distr icts in the cityscape of Tal l inn,  i t  is  crucial  to 
divers i fy the monofunct ional  environment there and create 
better coherence with the rest  of  the urban environment.

Although there have been speculat ions about the fate of 
the panel distr icts,  including the gradual  demolit ion of 
bui ldings and the replacement of  new energy-eff ic ient 
bui ldings,  the potential  of  the exist ing housing stock to 
be renovated must be borne in mind. Demolishing an old 
and bui lding a new one is  many t imes more expensive 
than improving the construct ion condit ions of the old 
bui lding. Modern venti lat ion and insulat ion options for 
structures extend the service l i fe of  structures for many 
years.  Renovat ion of panel bui ldings also chal lenges for 
developing new technologies and sustainable opportunit ies.

The decreasing populat ion of the counties direct ly affects 
the exist ing housing stock,  which is  deplet ing as a result . 
The emptying of apartment bui ldings is  l ikely to lead to 
their  demolit ion,  direct ly affect ing the management of 
demolit ion waste.  Based on the report commissioned by 
the Ministry of  the Environment,  i t  appears that so far,  the 
f inancial  aspect has hindered the larger-scale recycl ing 
of waste generated by the construct ion sector in Estonia. 
As of 2019, only 0.7% of construct ion waste was recycled. 
Although the demolit ion of old bui ldings may be inevitable, 

, the result ing waste can be minimized by f inding a new use.

Accordingly,  implementing the circular  economy in the 
construct ion sector is  extremely important.  The European 
Commission’s guide in 2020 considers the pr inciples of  c i rcular 
economy that must be implemented in the bui ldings. In addit ion 
to the aspects of  sustainabi l i ty and reusabi l i ty of  construct ive 
components,  attent ion must be paid to the consumption 
habits of  the populat ion. Therefore,  organic farming plays an 
essential  role in many circular  economic solut ions,  a l lowing 
residents to grow their  food. L inking food product ion to the 
urban environment divers i f ies the area,  reduces transit  costs 
and makes maximum use of courtyards,  roofs and facades.

Although the approach to the circular  economy is  a 
crucial  issue today, i t  is  an evolving and opportunity-
seeking f ie ld.  Sustainabi l i ty and the circular  economy are 
increasingly being appl ied to new housing estates.  Many of 
them are in the development phase and, therefore,  in the 
conceptual  design phase, but there are few examples of 
the revital isat ion of exist ing areas given these pr inciples. 
Therefore,  dur ing the development of this  project solut ion, 
a symbiosis had to be created of the renovat ion of 
prefabricated houses and the pr inciples of  c i rcular  residential 
areas to revital ise a monofunct ional  l iv ing environment.

5 .  S U M M A R Y
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The project is  located in Lasnamäe distr ict ,  which is  the 
largest prefabricated panel distr ict  in Tal l inn bui l t  in 
1980s.  Laagna distr ict   was the f i rst  distr ict  in this  area, 
bui l t  in 1979-1982.   The character ist ics of  the locat ion 
is  the 50 meters wide Laagna Road that div ides area 
into two. I t  is  the inner-city highway that provides a fast 
connect ion between city center and suburban areas.

The select ion of the locat ion was init ia l ly  proposed 
by Tal l inn Architecture Biennale 2022 vis ion contest ’s 
c i rcumstances.  The locat ion is  selected randomly consider ing 
the repetit ive typology of standard planning pr inciples 
and the potential  of  the current courtyards.  However,  the 
design proposals can be appl icable  in s imi lar  locat ions. 

Chosen area is  near Varraku and Virbi  streets.  Arbu  street is  a 
inner-quarter street that serves the connection to the bui lding’s 
entrances.  Laagna Road is  approximately 6 meters lower than 
the residential  quarter,  providing a distance from traff ic  noises.
. 

6 .  P R O J E C T ’ S  L O C A T I O N
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All  the bui ldings in considered area are 9-storey 
high. I t  causes  a high-density  that is  v is ible by the 
amount of  cars in the courtyards.  The courtyards are 
quite spacious,  however the dominance of cars  are 
giv ing the art i f ic ia l  environment feel ing, al though the 
exist ing greenery has grown quite large over the years.
There are only few places to spend t ime outside, al l 
the divers i ty is  gathered inside the bui ldings.  Outdoor 
seems dul l  and monofunct ional ,  serving the parking area  
for cars without any considerat ion of local  residents.

The facades of the bui ldings are renovated approximately a 
decade ago with a very modest and tradit ional  looking. From 
the distance, i t  seems that al l  the bui ldings do look the same. 

One of the main issues is  car dominat ion in the courtyards 
which makes the publ ic space expressionless and uniform. 
Str ict ly def ined car and pedestr ian streets are making 
a barr ier  and do not give the idea of home yard. This 
problem could be resolved with bigger parking house 
near the residential  area,  underground parking lot in the 
courtyard or more scattered parking sports over al l  the area 
with no str ict ly def ined ground, combined with greenery, 
shelters with solar  panels and smal l  scale implementat ions.
However,  the idea of underground parking lot 
does not support the pr inciples of   preserving 
the exist ing environment and sustainabi l i ty. 

Current courtyards have only 3 main aspects – car dominat ion, 
green areas and a few playgrounds. The second concern is 
a lack of publ ic space amenit ies,  areas to spend some t ime 
and get f resh air.  Considering the  Figure 25, the problem of 
lacking publ ic spaces is  obvious.  I t  is  a sel f -made, spontaneous 
use of space with old chairs.  Place under a balcony creates 
a shelter that shields the extra sunl ight or a rainfal l .

6 . 1  S u r r o u n d i n g  e n v i r o n m e n t  
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To understand the density and amount of  housing units in 
this  area,  I ’ve made a quick calculat ion according to the 
plans of the bui ldings.  There are 36 apartments per one 
entrance, which means the total  for 5 bui ldings is  756 
apartments.  According to that,  i t  is  quite di ff icult  to fol low 
the contemporary parking norms in this  area.  However,  there 
is  no law to do that in exist ing residential  areas;  therefore, 
the goal  for this  approach is  to preserve the exist ing parking 
spots  with more scattered  pr inciple.  That al lows the new 
interventions with pavi l ions, shops, off ices and other amenit ies. 
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The development of  the approach takes into account al l 
lacking aspects in courtyards with mixing them together 
with smal l  scale bui ldings.  The aim is  to create more 
scattered parking spots near the bui ldings consider ing 
the fact that cars can’t  disappear over the night.  I t  is  a 
space between bui ldings that puts car dependency on 
the background and gives the opportunity for the locals 
to feel  f ree without any certain boundaries.  Intent ional  
common path for cars and pedestr ians is  provided as a 
opportunity to feel  f ree without any certain boundaries.   

For exist ing bui lding intervention, the goal  is  to br ing 
the nature divers i ty to the plain wal ls  to create the 
connect ion between prefabricated panel bui ldings and 
new more diverse environment.  The circular i ty pr inciples 
are considered with the mater ia ls ,  such as t imber, 
recycled br ick modules,  green facades  and gabion wal ls .

This intervention connects the considerat ions of c i rcualr i ty 
pr inciples,  as wel l  as enjoyable urban space. The combinat ion 
provides sustainable yet more interest ing urban space.

7 .  D E S I G N  P R O P O S A L  P R I N C I P L E S
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To create mult i funct ional  space with new amenit ies ,  the 
new interventions affected the bui lding’s ground f loors. 
New interventions are serving the idea of commercial 
premises and more noticeable entrances.  Some of the f i rst 
f loor’s  apartments got a pr ivate yard, that is  provided by 
the elevat ion of the ground with landf i l l .     Considering 
the overal l  bad condit ions  of  the panel housing’s 
balconies,  new t imber balconies are planned as wel l .

The aim of the bui lding’s interventions is  to provide 
more interest ing l iv ing space  with improved thermal 
envelope. The exist ing apartment plans are not took 
into considerat ion to change, consider ing that the 
apartments of  Lasnamäe are  having the better design 
than the previous prefabricated apartment bui ldings. 

However,  some of the exist ing apartments got affected by the 
new interventions.  Therefore,  to not lose any of the exist ing 
apartments,   the new ones are proposed to the rooftop level . 

Considering the same planning typology, the interventions 
are shown based on one bui lding. Same typologies can be 
implemented in the other bui ldings in this  area as wel l . 
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The aim of the rooftop apartments is  to provide more 
divers i ty in aparment- level  as wel l  as in the surrounding 
environment.  Some of them are designed  to compensate the 
loss or change of f i rst  f loor’s  apartments.  The apartment plans  
are consider ing the exist ing canal isat ion shaft ,  therefore 
some of the apartments are not fol lowing the tradit ional 
aparment logic.  However,  the idea was to provide something 
different f rom the exist ing apartments on a plan level . 

The surrounding area is  used as a rooftop garden, where to 
spend t ime more pr ivately or to have a own plant ing box.

9 . 2  R o o f t o p  i m p l e m e n t a t i o n s
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The residential  quarter is  fol lowing quite di fferent 
c i rcular i ty pr inciples.  One of the main ideas was 
to f ind a funct ion to the plain wal ls .  Therefore, 
the idea of vert ical  greenhouse was implemented. 

Vert ical  farming works on a c i rcular  economy principle: 
food waste generated in the apartments is  col lected in a 
container,  for example in the basement of  a residential 
bui lding. The biogas tank,  which can be used as an energy 
source for the bui lding, produces fert i l izer as a by-product. 
The fert i l izer is  piped to the façade of the bui lding where the 
crops are grown. When the crops r ipen, they are harvested 
by a green-wal l  robot attached to the facade. The products 
can be sold on the local  market or consumed by residents.

The facade mater ia ls  are chosen by the idea of sustainabi l i ty  
c i rcuar i ty.  One of the combinat ions are recycled br ick modules 
with a support f rame and gabion blocks.  Br ick  modules can 
be al located from the  old bui ldings that are going to be 
demolished. The outcome would be diverese and interest ing 
with the history that tel ls  a story about the mater ia l .

Gabion blocks are mainly used for a elevated pr ivate 
gardens to give the residents a pr ivacy from the street 
noise.  Thick blocks are giv ing a dimention and divers i ty  
with showing the very raw mater ia ls  f rom the environment.

As other new facade mater ia ls ,  t imber and food products are 
mainly used for a resi l ient and warm outcome. The new balconies 
are constructed  from high durabil ity CLT, to ensure the fire safety. 
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Figure 1. Urban regions of Tallinn. Author’s illustration

Figure 2. Le Corbusier’s Future City in 1929. Photo: https://www.saatchiart.com/art/
Drawing-Ville-Radieuse-Le-Corbusier/1738350/8666790/view

Figure 3. Frank Lloyd Wright’s Broadacre City, 1932. Photo: https://arquiscopio.
com/archivo/2013/08/10/broadacre-city/?lang=en

Figure 4. The construction of Mustamäe 5th district. Photo: https://forte.delfi.
ee/artikkel/78115706/ajaloomuuseumi-fotod-mustamae-betoondzungli-ehitus-
ehk-kuidas-kerkisid-viies-mikrorajoon-ning-kannu-kuke-kompleks#!dgs=dgsee-
195178:EG6HfjKEaKBAP-ca600jPj

Figure 5. The construction of Lasnamäe. Photo: https://sirp.ee/s1-artiklid/
arhitektuur/lasnamae-rehabiliteerimine/

Figure 6. Standard floor plan of 9-storey prefabricated building in Lasnamäe. 
Orgiginal plan from National Archive.

Figure 7. Laagna road. Author’s photo

Figure 8. Car dependency in Lasnamäe. Author’s photo

Figure 9. Resource Rows by Lendager Group. Photo: https://i.pinimg.com/
originals/73/29/64/73296452bc69e585d9c76a0a012a0505.jpg

Figure 10. Brick mõdule. A changemaker’s guide to the future. Photo: https://issuu.
com/lendagertcw/docs/achangemakersguidetothefuture_2.udg

Figure 11. Recycled brick modules. Photo: https://images.squarespace-
c d n . c o m / c o n t e n t / v 1 / 5 1 a b 7 a 8 7 e 4 b 0 4 d e 6 4 c a 3 9 5 f 2 / 1 5 4 8 4 4 7 5 1 4 6 9 8 -
URS6Z0GSPAVHVB7QVHNF/L1330139.jpg

Figure 12. The reconstruction of Grand Parc Bordeaux by Lacaton & Vassal. Photo: 
https:// images.adsttc.com/media/images/5cad/d09c/284d/d19a/9100/0016/
slideshow/4a4545ce782c88b2e31a0fa331efa3004fc11665.jpg?1554895000

Figure 13. Panelak ‘s reconstruction by GutGut. Photo: https://images.
squarespace-cdn.com/content/v1/53bfb747e4b01113f804fae3/1405689761611-
1C34C5A1SIPE3SF2P251/06_Pan_GutGut.jpg

Figure 14. Author’s illustration. Based on Cradle to Cradle principle. https://
mcdonough.com/cradle-to-cradle/

Figure 15. Brummen Town Hall by Thomas Rau. Photo: https://images.ctfassets.net/
isq5xwjfoz2m/7dQhspj2WDd6TEUhIcdadF/91eeaef511a0c634d2b1bc53c7069069/
Listing_-_CE_Example_-_Brummen_Town_Hall.jpg

Figure 16. Circular House by Arup. Photo: https://www.buildingcentre.co.uk/media/
w1440/featured/-%C2%AEBenBlossom_TheCircularBuilding_S-3.jpg

Figure 17. Stewart Brand’s 6S model. Based on original principle.

Figure 18. Liander Offices by Fokkema and Partners. Photo: https://officesnapshots.
com/wp-content/uploads/2016/04/liander-office-design-3.jpg

Figure 19. Taisugar Village by Bio-architecture Formosana. Photo: https://images.
adsttc.com/media/ images/61d5/ec7c/23d7/e813/6a89/208b/large_jpg/baf-
untitled-panorama-7-at-05x.jpg?1641409807

Figure 20. Circularity principles of the quarter. Photo: https://images.adsttc.com/
media/images/61d5/ec7a/23d7/e813/6a89/2089/slideshow/eco-greenhouse-en.
jpg?1641409669

Figure 21.  Schoonschip Amsterdam by Space & Matter. Photo: https://images.
a d s t t c . c o m / m e d i a / i m a g e s / 6 0 d 8 / c 9 7 7 / 4 4 7 a / 9 2 5 2 / 1 e 6 7 / 7 f 4 6 / l a rg e _ j p g /
schoonschip-spaceandmatter-12-c-isabel-nabuurs.jpg?1624820100

Figure 22. ReGen Villages in Sweden by White Arkitekter. Photo: https://images.
adsttc.com/media/images/5e94/312d/b357/6547/dd00/0305/large_jpg/PRESS_2_
ReGenVillages_White.jpg?1586770197

Figure 23. Scheme of circular village based on ReGen. Photo: https://images.adsttc.
com/media/images/5e96/d60a/b357/6547/dd00/064f/newsletter/revPRESS_
Circular_System_Flows_White_EN.jpg?1586943478

Figure 24. Greenbelly vertical greenhouse. Photo: http://www.greenbelly.org/
images/5a%20greenbelly.jpg

Figure 25. The scheme of vertical greenhouse. Photo: http://www.greenbelly.org/
images/1%20greenbelly%20front%202en.jpg
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The concrete panel facades serve as manifests of industrial age and effectiveness 
of production. With the knowledge of today, and in the light of sustainability, 
they read as manifests of accelerated resources consumption and as denial of 
diversity of life. However, behind every panel and window there is a household 
and individual, with his or her own lifestyle and habits.

Vertical farming works on a circular economy principle: food waste generated 
in the apartments is collected in a container, for example in the basement of a 
residential building. The biogas tank, which can be used as an energy source for 
the building, produces fertilizer as a by-product. The fertilizer is piped to the 
façade of the building where the crops are grown. When the crops ripen, they are 
harvested by a green-wall robot attached to the facade. The products can be sold 
on the local market or consumed by residents.

Laagna Road with its six lanes is not only an overdimensioned transport 
investment – it is a self-made problem, a barrier that forcefully divides the area in 
two. It manifests car-dependent life style and the era of soil-sealing. The artificial 
environment, created with machines to machines, lacks human dimension.

This proposal transforms car-centric roads into a green corridor to serve 
pedestrians, public transport and circularity, offering the chance to give a 
second life to materials and goods that no longer serve their first owner. This is 
fundamental for circularity: to postpone the moment when a material or a product 
is defined as waste. Following the example of the High Line in New York, an 
utilitarian infrastructural investment is converted here into a new kind of urban 
space that is spatially rich, promoting diversity and responsibility. Residents will 
have the opportunity to leave items on the open market, where it will be given a 
new lease of life, thereby reducing waste generation.

The car transport will be diverted around the Laagna quarter. Two lanes of public 
transport will be maintained in the canal, for biomethane buses, which (with the 
current Estonian grid electricity) has the lowest greenhouse gas emissions as a 
mode of transportation.
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