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PREFACE  

The topic of this thesis was formed out of a practical need for insight into the 

characteristics and properties of Estonia´s detached housing stock in all aspects  

concerning  the  renovation  wave . 

 

Data for this study was collected from both archival materia l and modern sources .  

 

I would like to thank my supervisors, Kimmo Lylykangas and Targo Kalamees, for 

assisting me in keeping my balance during th e writing o f this  thesis , as well as  my 

colleagues at the Estonian Open Air Museum, who provided adv ice with challenging 

questions . Last but not least, I would like to thank my friends and family for all their 

support .  
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ABSTRACT  

Building typologies have been used  in both architectural design and implementing 

renovation strategies as a method of imposing order onto a diverse whole. To fulfill the 

year 2050 goal of carbon neutrality within the European Union, renovation volumes will 

need to be increased  in E stonia , meaning that renovation processes will need to become 

as efficient as possible.  

Typologies function on the basis that certain groups of buildings share more 

charactertistics than others, meaning that additional properties may be extrapolated by 

knowing a building´s type. Previous typology examples have correlated a building 

type´s morphology, year of construction and construction method, organized  into either 

a matrix or decision tree, that can be used for estimating a building´s energy 

performance or con ducting energy advice.  These typologies are developed on the basis 

of either expert knowledge or statistical data collected from various databases.  

This study aimed to develop a multifunctional typology of soviet -era detached single -

family houses in Eston ia, that can be used as input for both energy modeling and 

developing renovation solutions that respect the building´s original architecture. The 

method entailed studying soviet -era construction practice and standard project albums 

for establishing a typol ogy, primarily based on the division of heated space within the 

building volume. This typology system was then verified and studied further by 

analyzing three towns in different counties in Estonia, where data was collected from 

online maps and archival fi les to study  each building typeôs architectural characteristics, 

as well as  correlations between building type, construction type and project approval 

year.   

All three towns displayed a somewhat different proportion of building types, altough the 

traditional gable house type was found to be most common across Estonia. Some 

building types were found to be more diverse in architectural form than others. Possible 

construction types were found to be diverse during the period  as well, including timber 

and brick structures, although by the mid 1970ôs, a simultaneous shift towards aerated 

concrete takes place in all three towns. C orrelating a specific building type wit h 

construction method was unlikely with the amount of data available in the study. 

Therefore a statistical top -down method of energy modeling is proposed, where 

construction types are assigned proportionally according to known statistics of 

construction ty pe prevalence among each building type and construction year.   

This verified typology presents a framework for future studies concerning detached 

houses in Estonia .   
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KOKKUVÕTE  

Hoonete tüpoloogiaid  kui süsteemi loomise meetodit keerukates andmekogudes  on 

kasutatud nii arhitektuursel projekteerimisel kui ka renoveerimisstrateegiate 

rakendamisel. Euroopa Liidu 2050. aasta süsinikuneutraalsuse ee smärgi täitmiseks  

tuleb Eestis suurendada renove erimismah tusid, seega  renoveerimisprotsessid peavad 

muutuma võimalikult tõhusaks.  

Tüpoloogiad toimivad printsiibil, et teatud hoonegruppidel on rohkem ühiseid omadusi 

kui teistel, seega  teades hoone tüüpi on võimalik teatud täpsusega  ekstrapoleerida 

täiendavaid  hoo ne ehituslikke  omadusi. Varasemad  näited tüpoloogiatest on loonud 

seoseid hoonetüübi ehitusliku vormi, ehitusaasta ja konstruktsiooni vahel , mis on 

omakorda organiseeritud kas maatriksiks või otsustuspuuks, mida saab kasutada hoone 

energiatõhus use hindamis eks või renoveerimisalase  nõu andmiseks. Need tüpoloogiad 

on väl ja töötatud kas eksperthinnagute  või erinevatest andmebaasidest kogu tud 

statistiliste andmete baasil .  

Selle uuringu eesmärk oli välja töötada Eesti nõukogudeaegsete eramute tüpoloogia, 

mida sa ab kasutada nii  sisendina  energia tõhususe modell eerimisel kui ka hoone 

arhitektuuri arvestavate  renoveerimislahenduste väljatööt amisel. Meetod tüpoloogia 

loomiseks hõlmas nõukogudeaegse  ehituspraktika ja tüüpprojektide albumi te uurimist , 

mis põhines  eelkõi ge köetava pinna paiknemisel  hoon emahus . Loodud tüpoloogia 

struktuuri kontrolliti ja arendati edasi  kolme alevi  analüüsimisel  erinevates t  Eesti 

maakondades t . Andmeid koguti veebikaartidelt ja  arhiividest, et selgitada välja iga 

hoonetüübi arhitektuursed om apärad, ning seose d hoone tüübi, konstruktsiooni  ja 

proj ekti koostamise aasta vahel .  

Kõigis kolmes alevis  oli hoonetüüpide osakaal mõnevõrra erinev, kuigi üle Eesti kõige 

levinumaks hoonetüübiks kerkis traditsiooniline viilmaja . Leiti, et mõned hoonetüübid 

on arhitektuuriliselt mitmekesisemad kui teised. Võimalikud konstruktsioonitüübid olid 

esialgu peamiselt  puit -  ja telliskonstruktsioonid, kuid 1970. aastate keskpaigas toimub 

kõigis kolmes alevis üleminek betoonplokk -konstruktsioonidele. Konkreetse hoonetü übi 

seostamine kindla konstruktsiooniga  oli uuringus kasutatud andmete põhjal 

ebat»enªoline. Seet»ttu valiti statistiline Ătop-downñ energiamodelleerimise meetod , 

kus konstruktsiooni tüübid määratakse proportsi onaalselt vastavalt teadaolevale 

konstruktsioon ide  leviku statistikale iga hoonetüübi ja ehitusaasta lõikes.  

Lõputöö tulemusena loodud tüpoloogia annab  raamistiku tulevasteks uuringuteks Eesti 

eramute omaduste väljaselgitamiseks.  
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1  I NTRODUCTION  

The European Union is committed to decarbonizing its building stock by 2050, as 

buildings are currently the largest energy consumer in Europe. To meet this goal, 

Estonia has created its Long - term strategy for building renovation, which entails the full 

renovation of all buildings erected be fore the year 2000. This means reaching the 

minimum required energy performance level of class C. According to the strategy, yearly 

renovation volumes will need to increase  five times by year 2040 (Taltech & MKM, 

2020).  

The largest section of the  Estonian  building stock by number of buildings is detached 

single - family housing, most of which has been built during the soviet occupation from 

1945 to 1991. Approximately 105 000 detached single - family homes in Estonia will need 

to reach energy class C by 2050. In the case of detached housing, the volumes will 

need to increase 20 times when compared to current renovation volumes and practice 

(Taltech & MKM, 2020). This means that all renovation processes will need to become 

considerably more efficient  and that le ss time can be allocated for auditing or examining 

buildings on an indivi dual basis and a standardized approach is needed.  

 

Renovation is a multifaceted enterprise, involving in general the following aspects:  

¶ improvements to  energy efficiency ;  

¶ extending th e building´s life cycle;  

¶ maintaining or impro ving the architectural quality of the living environment ;  

¶ improving comfort of residents . 

For efficient planning, having established the strategic goal, the initial situation will need 

to be defined and specified in an adequate manner. Building typologies could serve as 

a tool for both describing and extrapolating information about a building's  properties on 

the basis that certain grou ps of buildings are more homogenous in nature  than others.  

This would serve as a basis for the development of  standardized renovation solutions  

and  renovation strategies . 

In this study, a typology framework of sovi et -era detached single - family houses is 

proposed, that would both illustrate the baseline properties of the existing housing 

stock , as well as  provide input for planning future renovation works throu gh energy 

modeling and developing adequate  renovation sol utions.  The proposed typology is 

based on historical data, which was then verified and studied further with building 

information from three towns in Estonia.  
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Research questions:  

 

Å How to divide the housing stock into building types and which 

architectural characteristics define each building type?  

Å What is the estimated prevalence of each building type?  

Å What are their likely physical constructive properties?  

Å How can this typology serve as a tool for preserving characteristic 

features of buildi ngs during  the renovation wave?  

Å Which energy modeling technique is the most promising based on the 

findings related to the questions above?  

 

All photographs used as illustrations have been obtained from Google Maps, unless 

stated otherwise. All archival documents either referenced within the text or used as 

illustrations have their corresponding archive identification code referenced in 

Appendi ces 1 to 3  according to the address of the dwelling . All archival material from 

Pärnu -Jaagupi was kindly  supplied by L. Kruusa.  

 

  



13  

2  LITERATURE REVIEW  

The literature review will provide an overview of national renovation goals  for Estonia , 

current renovation  practice and potential strategies to be implemented in increasing 

renovation volumes. Typologies  are explained  as useful tool s in the renovation wave  

along with case studies, after which the object of the study, the soviet -era detached 

single family house , is introduced.  

2.1  Climate goals of the EU 

Buildings are the single largest energy consumer in Europe, with heating, cooling and 

domestic hot water accounting for 80 % of all energy consumed by citizens. At present, 

approximately 35 % of the EUôs buildings are over 50 years old and almost 75 % of the 

building stock is energy inefficient (European Commission, n.d. -a). According to 

Directive (EU) 2018/844 of the European Parliament and of the Council, the Union is 

committed to developing a sustainabl e, competitive, secure and decarbonised energy 

system by the year 2050. This includes decarbonising the building stock, which is 

responsible for approximately 36% of all CO 2 emissions in the Union (Directive 

2018/844, 2018). All of these measures are direc ted towards achieving the European 

Green Deal, with the vision of becoming the first climate -neutral continent in the world 

(European Commission, n.d. -b). To fulfill this goal, Estonia completed its Long - term 

strategy for building renovation (REKS) in year  2020, which aims at full renovation of 

all buildings erected before the year 2000. The depth of full renovation is reflected in 

the minimum required energy performance of a building after a major renovation, 

which, according to the Estonian energy perform ance regulations, currently is class C 

(Taltech & MKM, 2020). Achieving sustainability, however, is expressed in more 

dimensions than simply minimizing energy consumption. As set forth by the New 

European Bauhaus, an interdisciplinary creative initiative w ith the goal of connecting 

the European Green Deal to the quality of living spaces and the spatial experiences of 

citizens, the Renovation Wave has the potential to not only reduce our carbon footprint, 

but also improve our living environment  in terms of visual quality. For this reason, the 

Estonian Strategy for Long -Term renovation has also included quality of public space as 

part of its five central principles (Directive 2018/844, 2018):  

 

ƀ cost -effective application of energy efficiency requirements, as well as 

environmentally conscious construction materials and processes;  

ƀ regional balance between functional regions and second - tier centers;  

ƀ quality of living and working environment, as well as public space;  
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ƀ technological developmen t of renovation solutions and technologies;  

ƀ climate change mitigation and adaptation.  

2.2  Challenges of the renovation wave  

According to the year 2021 national census, there are 266 475 residential buildings in 

Estonia. 77,5 % (206 529) of these are single - family homes (Statistikaamet, 2021). 

According to the Long -Term Renovation Strategy, the thermal conductivity of building 

envelopes of houses constructed in Estonia after the year 2000 is significantly lower 

than that of those constructed before the year 19 90 (Taltech & MKM, 2020). Therefore, 

the former are unlikely to require full renovation and are not included in the renovation 

strategy. The number of single - family homes built before year 2000 is approximately 

155 000, and considering the percentage of al ready renovated buildings and the 

projected numbers of buildings falling out of use, the total number of private single -

family homes requiring renovation ranges at 105 000, covering a total floor area of 

around 14 000 000 m 2 (Taltech & MKM, 2020).  

Detached  houses offer the least potential in terms of energy -savings per building when 

compared to apartment buildings and non - residential buildings, with 18 000 000 m 2 

spread out across ~14,000 apartment buildings and 22 000 000 m 2 across ~27,000 

non - residential buildings (Taltech & MKM, 2020). This means that renovating a single 

apartment building will produce on average 1300 m 2 of renovated space, while 

renovating a single detached house produces approximately 140 m 2 of renovated space. 

Looking at the total numb er of buildings, however, detached houses are in the 

overwhelming majority.   

By age and numbers, the largest section of the detached housing stock is from the 

second period of the soviet occupation in Estonia from years 1945 to 1991. This number 

ranges bet ween 69 000 and 71 000 dwellings according to REKS (Figure 2.1) (Taltech 

& MKM, 2020) and national census data (Figure 2.2) (Statistikaamet, 2021).  
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Figure 2.1  Correlations between construction period and number of living spaces  

(Taltech & MKM, 2020)  

 

Figure 2.2  Number of living spaces according to construction year and building type  

(Statistikaamet, 2021)  

2.2.1  Renovation volumes and speed  

In order to meet the year 2050 goals set out by the Estonian long - term strategy for 

renovation, national renovation volumes across all building types will need to be 

increased five - fold by years 2035 to 2040 (2 400 000 m 2) when compared to volumes 

in year 2020 (500 000 m 2) (Figure 2.3). Detached housing, however, will need to be 

multiplie d by twenty times by year 2045, from 40 000 m 2 per year to 800 000 m 2 per 

year (Taltech & MKM, 2020).  
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Figure 2.3  Prognosed cumulative renovation volumes (m 2) by year and building type  

(Taltech & MKM, 2020)  

2.2.2  Challenges for home - owners and policy makers  

Homeowners in Estonia are today largely responsible for renovating their buildings 

themselves. In order to achieve energy -class C, possible renovation measures include 

insulating the facades and roof, switching out energy - inefficient windows, improv ing the 

heating and ventilation system and installing solar panels (KredEx, 2019). The reasons 

are numerous, however, for a homeowner to undertake renovation works in their 

building, other than improving energy efficiency. Some of these include visual 

impr ovements, added sections for expanding functional space, improving indoor 

climate, etc., which can all be regarded as alternative reasons and can cause the risk of 

ignoring measures for energy efficiency (Taltech & MKM, 2020).   

The average cost of fully re novating an average -sized (150 m 2) detached dwelling in 

Estonia is estimated to be approximately 60 000 euros per dwelling (Taltech & MKM, 

2020). As many homeowners lack knowledge, financial means and even will to 

undertake full renovation works, basic rep airs remain the general norm (Taltech, 2023). 

The lack of knowledge concerning proper renovation practice can be an especially 

concerning issue, as this can lead to situations, where a home -owner has spent their 

budget on renovation measures that might not  have been as effective as they could 

have been (little to no insulation behind new facade or roof, no improved heating 

system, etc.), meaning that for this particular dwelling, any further improvements in 

energy -efficiency have been ñlocked outò for an unknown number of years, depending 
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on the willingness of the owner to allocate further financial means into re -doing the 

previous renovation measures.   

Predicting necessary renovation volumes is essential for planning renovation strategies, 

but the current p hysical state of Estonia´s detached housing stock may be somewhat 

difficult to estimate, since in many cases, building owners do not provide local 

governments with legally required information about construction and renovation works 

being carried out in th eir dwellings (Taltech, 2023), either due to lack of interest or will 

to deal with the bureaucratic processes.  

2.3  Renovation strategies and measures  

In order to meet the renovation volumes necessary for reaching the year 2050 goal, 

renovation processes will need to become substantially more efficient. This means 

applying regional renovation strategies, conducting high quality but en -masse 

renovation advice, estimating the energy performance of existing buildings and 

potential renovation measure s with software tools, etc. -   in general, any activity that 

would save time, energy and resources for both home -owners, construction engineers, 

builders or decision -makers.  

2.3.1  Subsidies  

One of the primary measures to meet renovation volumes is allocating gra nts and 

subsidies to support home -owners during the renovation process. As the average net -

income per member of household in Estonia was approximately 1000 euros in year 

2021, finding funds for full renovation works is likely a common issue among 

homeowner s (Statistikaamet, 2021). The KredEx foundation, set up by the Ministry of 

Economic Affairs and Communication, acts as the primary source of subsidies and grants 

for renovating residential buildings in Estonia. The grants available to detached home 

owners are for the sole purpose of achieving energy efficiency, better indoor climate, 

and facilitating the adoption of renewable energy sources (KredEx, n.d.).  

2.3.2  Access to renovation knowledge and raising awareness  

Access to high quality renovation knowledge for h ome -owners is critical, yet somewhat 

limited in Estonia. Aside from academic publications and various handbooks and 

pamphlets, the average homeowner has no single comprehensive go - to information 

source for all questions regarding the renovation process as a whole. To remedy this 

problem across all member states, the European Commission has introduced the 

concept of a renovation passport to be developed for each member state (Directive 

2018/844, 2018).  
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A renovation passport is a document outlining the long - term renovation roadmap to 

achieve deep renovation for each building, supporting owners with personalized advice 

on recommended renovation measures and stages (BPIE, 2017). These renovation 

solutions will all need to take into account achieving full renova tion, meaning that even 

when renovation works are done step -by -step over a longer period of time, renovation 

measures applied in the present cannot hinder renovation measures that are to be 

applied in the future.  

2.3.3  Industrial solutions  

In order to meet renov ation goals, innovations in the building sector are needed. One 

possible solution is industrially prefabricated elements, which entails the design and 

manufacturing of structural building components in a factory setting, to be then installed 

rather than co nstructed on site. This solution has proven that in some cases 

construction time was decreased between 20 % to 50 % (BPIE, 2022). The most 

promising opportunities for industrially optimized renovation solutions, which can be 

used repeatedly, are offered by  standardized buildings (Csoknyai et al., 2016). In 

Estonia, many apartment buildings built before the 1990ôs time period follow 

standardized projects from industrially pre -manufactured elements, making it likely that 

standardized building elements for ren ovation may be developed as well (Puustusmaa, 

2020). No such solutions have been discussed for detached housing, however.  

2.3.4  Regional renovation strategies  

Continuation of the current practice of renovating buildings one -by -one is unlikely to 

guarantee the ne cessary renovation volumes or speed to meet the year 2050 goals. 

Therefore, community and district approaches are recommended by the European 

Commission in order to develop zero -energy or even positive energy regions, where 

energy consumption is optimized across all buildings (European Commission, 2020).  

2.3.5  Building stock modeling  

Forecasting the long - term changes and developments in energy use within building 

stocks  is  key in making informed policy decisions, as the major effects resulting from 

energy effic iency improvements may take years if not decades to be realized (Tuominen 

et.al., 2014). Making these forecasts wouldrequire appropriate tools. Building stock 

models offer a way of making assessments concerning energy demands of building 

stocks, as well as  evaluating their environmental impacts. With this knowledge, 

pathways and strategies towards reducing energy demand and greenhouse gas 

emissions may be developed, evaluated and compared (Nägeli et. al., 2018).  



19  

2.4  Architectural effects of the renovation wave  

In addition to energy efficiency, the question of preserving the architectural quality of 

Estoniaôs detached housing stock is relevant as well. When improving the thermal 

properties of a building´s boundary surfaces, generally three main variations of 

insu lation solutions are possible: adding external insulation (1), adding internal 

insulation (2) or replacing existing insulation materials with more efficient ones (3). The 

suitability of each option depends on both the structure of the building and other 

va riables , such as heritage -protection. Currently in Estonia, energy efficiency measures 

do not apply directly to buildings under heritage protection or in milieu - valuable areas. 

Restoration or renovation works need to be coordinated with the Estonian Nation al 

Heritage Board (Talk, 2018). I nformation material concerning the maintenance and 

restoration of some  more  established and studied building types with respect towards 

their architecture has been published in Estonia, for example the ñSõjajärgne 

individua alelamu ò (Tallinna Kultuuriväärtuste Amet & Aavik, 2014), the 

ñFunktsionalistlik maja ò (Tallinna Kultuuriväärtuste Amet & Eensalu, 2013), the ñLenderi 

maja ò (Tallinna Kultuuriväärtuste Amet & Martin, 2011) to name a few. The Renovation 

Handbook is another set of instructional materials concerning heritage buildings 

published by the Estonian National Heritage Board, available as both online and printed 

form (Muinsuskaitseamet, n.d.). The renovation process of traditional rural dwellings 

has also been  explored in the ñVana Maamaja käsiraamat ò (Metslang, 2013). All other 

building types of detached housing in Estonia are generally unexplored in terms of 

establishing renovation guidelines or measures that respect the architectural character 

and potential heritage value of the building. This is a sensitive situation however, as 

even buildings not under heritage protection still define the visual identity and 

architectural character of Estonia´s streets, neighborhoods, housing districts and towns. 

All buildi ngs define the living environment, both urban and rural, and its identity. In 

order to preserve this identity and maintain a connection to the past, or instead improve 

this identity by redefining a new vision for the future, it is necessary to remain consc ious 

of the potential impacts of renovation measures.   

At a public discussion held on November 22nd 2022 at the Estonian Museum of 

Architecture, titled ñ(h)arutus ò, panel members reflected on the long- lasting visual, as 

well as technical legacy of the upco ming renovation wave, as there is great potential to 

both improve the spatial quality of Estonia´s living space and damage it.  The role of 

the architect was greatly emphasized, as someone acting on the ñfront-lineò alongside 

construction engineers to ensu re that buildings undergoing renovation don't end up 

looking or being perceived by residents as worse than before. In view of the author, 

current prominently noticable renovation practice of replacing older windows with more 
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efficient , yet plain - looking de signs, as well as adding external insulation around the 

facade without architecturally compensating or imitating the original  characteristic wall -

finishing  may lead to a noticeable loss of character and individuality within the Estonian 

building stock (Fig ure 2.4 ).  

 

Figure 2.4  Example o f a renovated building in Germany , where the original 

characteristic facade has been covered with a newer, yet plain design (Wikipedia 

contributors, 2023)  

This loss of character is not only a question of visual quality but of lengthening the life -

cycle of the building as well. An example in Tallinn, Estonia can be highlighted, where a 

historic building (Kotzebue tn 2/1) (Figure 2.5 ) had been renovated in the  past (Figure 

2.6 ) and then allowed to be demolished (Figure 2.7 ) in year 2023 due to the renovation 

measures not accounting for the architectural details and character of the building. 

Therefore the value of the building had been diminished and its life - cycle cut short 

directly due to the application of architecturally non -appropriate renovation measures.  

 

Figure 2. 5  View of Kotzebue 2/1  in approximately 1966. (Tallinna Linnamuuseum, 

n.d.)  
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Figure 2. 6  View of Kotzebue 2/1 in 2019  

 

Figure 2. 7  View of Kotzebue 2/1 in 2023 (ERR, 2023)  

The topic of life -cycles also leads to the question of defining the differences between  

sustainability and energy efficiency, and whether they can be regarded as synonyms or 

different sides to a more complicated matter. Th e question arises, whether it would be 

appropriate to compare all buildings based only on their current state of energy 

efficiency with little - to -no regard towards the age and existing life -cycle of the building. 

Tying a buildings required performance to i ts age was also discussed during the 

aforementioned public discussion, whether it is realistic to expect the same energy 

performance from a 100 -year -old building as from a 20 -year -old building, since it does 

not take into account the environmental impacts of a building´s construction, life cycle 

and total carbon footprint as a whole. As architect C. Elefante eloquently puts it: ñThe 

most sustainable building is the one that is already builtò (Elefante, n.d.). 
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2.5  Typology case studies  

2.5.1  Typologies in architecture  

The subject of typologies and types in architecture may be considered and defined in 

numerous ways. Aside from being a form of knowledge that can be applied directly to 

the design process (Martinez, 2003),  typologies and types can define classification a nd 

listing methods as a projection of order to a diverse whole (Moles & Rohmer, 1990). The 

type may be configured as a schema, reduced to a common base following the reduction 

of specific characteristics. Therefore the type can be presented as a basic comm on form 

among a variety of possible designs (Martinez, 2003).  

Typologies assist in the classification of groups of buildings based on common base 

characteristics. The definition and nature of these characteristics depend on the function 

of the typology. Th ey can be based on building function, massing, layout distribution, 

orientation, architectural style, number of floors, footprint shape, facade composition, 

roof shape, etc. -  basically any characteristic that may be used to define a building, 

either morph ological or stylistic ( Figure 2.8 ).  

  

Figure 2.8  Left  to right : Framework Houses (Becher , n.d.); Schematized plans of 

eleven of Palladioôs villas (Wittkower , 1967)  

In order to maintain a building's character, this character needs to be defined. Examples 

of typologies have been developed and used as tools for this exact purpose in 

establishing guidelines for heritage protection measures. These typologies can have 

diff erent levels of detail, describing types based on either visually determined 

characteristics, like location on site plan, roof shape, number of floors and facade 

composition. Others describe more precise parameters like division of layout and living 

spaces , dimensions of building sections and various construction details, exact 
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construction types with approximate thermal properties, etc. This knowledge can 

improve the decision -making processes concerning heritage protection and assist in 

standardizing inter vention proposals that are appropriate in a historic or otherwise 

architecturally valuable area (Ayyildiz et at., 2017) (Pozas & González, 2018).  

2.5.2  Typologies in renovation practice  

Typologies have been proven to be useful in renovation strategy in numerous ways. 

Some concentrate on providing information material and conducting energy advice 

(Kragh & Wittchen, 2014). Other examples are used for a better understanding of the 

energy performance of building portfolios on different levels: from the strategic plan ning 

of housing companies up to the evaluation of national policies and measures in the 

building sector (Loga & Diefenbach, 2010). The order, effect and magnitude of applied 

energy efficiency measures need to be analyzed and prognosed, as limited economic 

means are bound to delay the renovation speed and general progress in most EU 

countries, making it critical that the established strategies and measures are verified to 

be in the correct direction (Kragh & Wittchen, 2014).  

2.5.3  Typologies as communication tools  

Providing advice on energy efficiency measures entails a certain level of structure in 

order for the home -owner to receive the necessary information in as clear and concise 

a manner as possible. An effective approach would be to communicate renovation 

measures through a typology of building types, where the owner would be able to 

receive tailored renovation advice based on the type of home they own. For example, 

the Danish Energy Agency has compiled a Building Guide (Bygningsguiden), where 

kn owledge about the most common building types in Denmark have been gathered into 

a typology, each with an appropriate collection of recommended energy -efficiency 

measures that respect both the architecture of the dwelling and the financial means of 

the home owner ( Figure 2.9 )  (Energistyrelsen, n.d. ) . The previously mentioned 

maintenance and restoration guides for certain building types published in Estonia are 

also examples of tailoring and communicating renovation measures through a building 

type.  
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Figure 2.9  Danish Building Guide (Bygningsguiden) interface (Energistyrelsen, n.d.)  

2.5.4  Typologies in energy modeling  

Understanding the energy performance of building portfolios in designing renovation 

strategies entails a level of estimation based on building  stock models.  

 

Figure 2.10  Impact of building parameter on energy efficiency (KredEx, 2017)  

 

Figure 2.1 1  Relative compactness of a variety of volumes (Catalina, Virgone & 

Iordache, 2011)  
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As demonstrated in Figure 2.10 , a building's form is one of the most defining aspects in 

determining its level of energy efficiency (KredEx, 2017), as this affects the cost of 

energy required to heat or cool an occupied space (Catalina, Virgone & Iordache, 2011). 

A way of evaluating a building's form and massing with regard to heat loss surfaces is 

done through parameterslike shape factor and relative compactness, which are ratios 

calculated between a building's volume and surface area (Figure 2.11 ) (Catalina, 

Virgone & Iordache, 2011).  Generally, buildings with a higher shape factor or relative 

compactness can be described as more efficient concerning heat loss. To achieve a 

higher relative compactness, heated space ought to be stacked vertically rather than 

laid out horizontally, with as few breaks in massing as possible. The footprint of the 

building ought to remain simple, with as few corners as possible, and compact, with a 

proportion closer to a square rather than a rectangle.  

The second most defining aspect of a building in terms o f heat loss concerns the 

properties of its boundary surfaces (KredEx, 2017). The thermal properties of a 

structural boundary surface is characterized by its thermal transmittance or U -value 

(W/(m 2K)), which expresses the amount of heat (W) transferred thro ugh the structure 

through an area of 1 m 2 with a temperature difference of one degree (K). U -values 

depend on the material properties, composition of materials within the structure and 

overall thickness of the boundary wall (Masso, 2012).  

Different energy modeling techniques are mainly divided into bottom -up and top -down 

approaches. Each technique relies on different levels of input information, different 

calculation or simulation techniques, and provides results with different applicability 

(Swan & Ugursal , 2009). The top -down approach is characterized by a more 

macroeconomic view of energy consumption, factoring in relationships between the 

energy sector and other sections of the economy, and is more applicable for national 

strategies, unfit for calculatio ns on the level of individual buildings (Lim & Zhai, 2017). 

The bottom -up approach uses less generalized data rooting from buildings, like 

individual houses or even groups of houses (Swan & Ugursal, 2009). Bottom -up models 

typically estimate the energy dem and of buildings proven to be representative for the 

building stock and aggregate the results to the stock level. Therefore they can be 

considered as useful instruments in scenario analysis for providing assessments of the 

effectiveness of energy policies (Ballarini & Corrado, 2017). This bottom -up approach 

can be also divided into two sub -methods: statistical and engineering; with the first 

relying on measured historical data and types of regression analysis; and the second 

relying on building physics and representative buildings in terms of archetype or sample 

buildings. Using both archetype and sample buildings, often titled reference buildings, 
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in building stock modeling make it possible to conduct analysis even with limited data 

availability (Nägeli et al., 2018).  

Depending on their methodology, reference buildings can be either real buildings, or 

hypothetical buildings. (de Vasconcelos, Pinheiro, Manso & Cabaço, 2014). Four main 

subtypes of reference buildings may be highlighted .  

 

Figure 2.12 Combinations of obtaining reference buildings  

As illustrated in figure 2.12 , real buildings can be chosen as a reference building either 

by expert knowledge and other relevant sources of information, or by using statistical 

data to locate a bui lding with statistically representative physical parameters, like 

commonly used systems or construction materials. Hypothetical reference buildings are 

in a sense virtual buildings, for which each relevant parameter is also determined and 

combined together  either through expert knowledge or by using statistical data (de 

Vasconcelos, Pinheiro, Manso  & Cabaço, 2014 )  (Schaefer  & Ghisi, 2016).  

One method of gathering statistical data of a building stock is through a census, which 

includes data at local, nationa l or international scales. Another method is through a 

survey which involves sampling of individual buildings within a defined section of the 

building stock (Ali et al., 2020). Energy performance certificates have so far been used 

to develop building stock  databases but generally they have not been proven to be 

representative (Pasichnyi et.al., 2019). Any interpretations and conclusions drawn from 

the data need to account for the possible limitations concerning data source and sample 

size (Tuominen et al., 2014), as building stock models are affected by several aspects 

of uncertainty. Using reference buildings in energy modeling presents restrictions in 

representing heterogeneity within the building stock as any grouping of buildings based 

on common characte ristics will inevitably miss a certain level of variety within the 

building stock. The issues of random variations, insufficient knowledge and 
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unpredictable user behavior are additional factors in accounting for uncertainties (Booth, 

Choudhary & Spiegelhal ter, 2012). Therefore bottom -up engineering modeling 

approaches are sensitive to assumptions made from buildings deemed to be 

representative, as any minor error in their description is multiplied in the modeling 

process (Nägeli et. al., 2018). A balance be tween accuracy and complexity needs to be 

often found (Booth, Choudhary & Spiegelhalter, 2012).  

2.5.5  IEE TABULA  

The most distinguished example of a typology -based energy modeling structure is the 

IEE Project TABULA (Typology Approach for Building Stock Energy A ssessment), which 

aimed to develop a cohesive structure of residential building typologies across thirteen 

european countries to provide a basis for analyzing national building stocks for strategy 

and scenario calculations (Figure 2.13 ) (IEE TABULA, n.d. -a).  

 

 

Figure 2.1 3  Austrian typology matrix within TABULA Webtool  (TABULA Webtool, n.d.)  

The primary division between building types in this system was based on building size 

and morphology, which was either detached, terraced, multi - family or apartment 

housing. The second point of division was the date of construction or construction 

period, which was relevant for factoring in common construction methods, changes in 

building regulations, performance standards, and innovations affecting energy 

performance (insulation, heating systems etc). It is notable however, that no overlap 

occurred between  building type construction periods, meaning that according to this 

system, a single reference building represents the entire part of the building stock for 

its chosen period. Some typologies also took into account climatic zones, as larger EU 

countries ma y have different climatic zones within their borders, leading to different 

number of heating days for example. Each building type was then described by its 

frequency within the building stock, its size, number of floors, boundary surface 

construction types , heat supply system, etc. in its original state, along with 
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recommended renovation measures for improved energy performance (IEE TABULA, 

n.d. -b).  

Common sources of data for developing these building types across all participating 

countries were national s tatistics and census data, polls and surveys, national subsidy 

and energy audits, registries of buildings, energy performance certificate databases, etc 

(Loga, Diefenbach, 2010).  

2.5.6  RESTO project and stone apartment building typology  

At the beginning of year 2022, the pilot project RESTO was launched in Estonia in 

cooperation with the city of Võru, FinEst Smart City Center of Excellence, TalTech 

Department of Civil Engineering and Architecture, and the Department of Software 

Science in order to create a digita l tool for local governments to prepare regional building 

renovation strategies. The concept is to calculate the likely energy performance of all 

buildings in a chosen region by combining data from the Estonian Building Register, the 

Estonian digital twin and archetypical reference buildings from results of building stock 

studies. These results would then be compared with the energy performance of best 

known renovated examples of the same building type to establish the most appropriate 

renovation measures f or each building, with regard to energy saving targets with 

optimal costs for building owners (TalTech, 2023).  

A typology for bottom -up energy modeling utilizing the engineering approach of 

archetypes was developed for Estonian apartment buildings as part of this project. 417 

projects of renovated apartment buildings co - funded by KredEx were obtained for data 

analysis, during which correlations between a buildings construction type, massing 

(number of floors and staircases) and year of construction were est ablished. A decision 

tree of apartment building types was generated with both statistical data and expert 

knowledge, to be used with Estonia's Building Register and digital twin data to estimate 

an apartment building's energy performance (Figure 2.14 ). For  this reason, accuracy of 

Building Register data was analyzed as well and it was concluded that the data quality 

concerning certain building parameters, especially construction types was generally 

problematic and did not provide enirely accurate descriptio ns. Methods of data 

verification were developed, yet the system remains generally reliant on data accuracy 

of the Building Register, which the author also recommends to systematically improve 

in the future (Iliste, 2022).  
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Figure 2.1 4  Decision tree for determining stone apartment building types  (Iliste, 

2022)  

2.6  Defining the soviet - era detached single - family 

house  

2.6.1  Previous studies into soviet - era detached house typology  

A comprehensive inventory and analysis of the soviet -era individual dwellings in the  

Nõmme area of Tallinn was conducted by M. Aavik, which was later developed into the 

previously mentioned ñS»jajªrgne individuaalelamuò publication aimed at conserving 

the architectural heritage of these dwellings (Tallinna Kultuuriväärtuste Amet & Aavik, 

2013). The general division of dwelling types was between 3 groups, depending on the 

architectural character of their upper floors: dwelling with high -pitched gable roof and 

attic floor (1), dwelling with full -height upper floor (2) and dwelling with no up per floor 

(3).  

Another period of detached housing architecture, which has been studied by T. Reidla, 

is the postmodern era. In her work she has analyzed the architectural form and details 

of detached houses built during the prevalence of postmodern archite cture in five areas 

in Estonia. Her focus was primarily on the general plans, construction practice, stylistic 

developments, as well as the reputation and perception of the period among historians 

and the general public (Reidla, 2019). Therefore, no concre te typology structure apart 

from a stylistic one can be highlighted.  

Another study into the architectural typology of Estonia´s detached housing, which also 

included insight into the soviet period, was done by A. Allikmaa. His work mainly focused 
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on statis tical analysis of building data from Estonia´s Building Register (EHR), from 

which five statistically representative dwelling profiles were extracted to represent all 

detached houses in Estonia. These building profiles were then matched with five real 

buil ding projects, for which renovation scenarios were presented (Allikmaa, 2013). 

However, this typology system, while being statistically representative, is based only on 

data concerning the building´s year of construction, area, construction type, heating 

system and other miscellaneous data available in the Building Register; with little regard 

towards the variety of architectural form and massing. The division of the whole 

detached housing stock into five categories is questionable as well in terms of expre ssing 

the architectural variety of dwellings in Estonia.  

An inventory of the individual dwellings in the town of Pärnu -Jaagupi in Estonia was 

done by L. Kruusa , with the goal  to provide an architectural overview of the region, 

presented through a typology.  In her work, she highlights dwellings with either a high -

pitched roof (1) or a low roof (2), further divided into two -  or single - floored dwellings 

(Kruusa, 2020).  

2.6.2  Soviet housing policy and individual construction  

The first soviet occupation beginning in y ear 1940 affected all aspects of life in Estonia, 

including housing. According to paragraph 6 of the constitution of the ESSR, all property, 

including land, natural resources production enterprises, banks, utility companies, the 

urban housing stock, etc., were all declared property of the state. Many principles and 

state institutions founded during this time remained in effect until the dissolution of the 

soviet union (Kõre, Ainsaar & Hendrikson, 1996).  

As state construction efforts were not able to meet the demand for housing after the 

destruction caused by the Second World War, it was decided to allow citizens to 

construct their own dwellings. These private single -family homes were titled ñindividual 

dw ellings'', or individuchkas  during the soviet period. By typology, these dwellings could 

be either detached houses, semi -detached houses or row houses. Although 

contradictory to the soviet ideal of collective habitation, these dwellings were accepted 

as a kind of necessary evil in alleviating the post -war housing crisis (Kalm, 2013a). 

Certain supportive measures were even established by the state to create ñmore 

favorable conditions compared to pre -war timesò for builders wishing to construct their 

own home s. These supportive measures included a free plot of land, state loans, 

guaranteed access to construction materials, etc (Aarmann, 1956). Construction work 

however, would need to be done by the builder themselves or with unofficial help, as 

constuction fir ms were as a rule employed on state projects (Aavik, 2010).  
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2.6.3  Obtaining the plot  

The first step towards building an individual dwelling was acquiring the plot, which was 

regulated in terms of size. In urban areas, the size of the plot was to be between 300 

m 2 and 600 m 2, while in rural areas the limitation was between 700 m 2 and 1200 m 2 

(Veski, 1969). The locations and size of individual dwelling neighborhoods were pre -

approved with district -  or city - level general plans and therefore, the individual builder 

could not apply for a plot at random locations (Veski, Aarmann & Niine, 1959). The 

application was to be then submitted to the local executive committee. After approval 

was granted, a topographical plan of the plot was prepared by the local design office 

( tootmisgrupp ) employed by the department of architecture under the executive 

committee. The design task ( arhitektuur -planeerimise ülesanne  or APÜ) was issued to 

the builder as well, either by the same local design office or by the district chief -architect 

(Masso, 1990), which regulated the location on the plot, the general size of dwelling, 

number of floors, roof shape etc., which were occasionally already set in place by general 

plans. After this, it was time to submit an appropriate project.  

2.6.4  Project types  and size norms  

Each project was mainly characterized by two parameters: livable space (1) and general 

or usable space (2). Livable space defined the living room, dining room or nook, 

bedrooms, office and children´s room. General or usable space defined li vable space 

combined with secondary spaces like the kitchen, bathroom, WC, halls, corridors and 

wall cabinets. Auxiliary or utility spaces defined the utility laundry kitchen, garage, 

furnace room, storage spaces, workrooms, etc. (Veski, Aarmann & Niine, 1 959) .  

From year 1948 onwards, the number of floors and number of livable rooms per dwelling 

were limited to two and five respectively (Karro, 1959). In year 1957, the decree 

ñConcerning housing development in the USSRò sought to achieve the ambitious goal of 

eliminating all housing shortage in the union in 12 years. The very next year, an 

amendment to the 1948 decree was announced in 1958, which briefly stated that livable 

space was not to exceed 60 m 2 in any future individual dwelling projec ts (Villa & ENSV 

Kohaliku Majanduse Ministeerium, 1960). This was likely a reaction to the year 1957 

decree, as individual housing was not as efficient in resolving the housing shortage 

compared to industrially constructed apartment buildings. By year 1967 , general or 

usable space had also been limited to 110 m 2, although the exact year of implementation 

cannot be verified in historical sources. There is no mention of this limitation in a 

collection of housing laws published in 1960 (Villa & ENSV Kohaliku M ajanduse 

Ministeerium, 1960), yet by 1967, an article references the ñnew general space 

limitationò as being established in 1966 (Roopalu, 1967), although this has not been 
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corroborated by any other historical source. In year 1980, H. Parmas stated that fr om 

1978 onwards, the regulations concerning dwelling size were relaxed, allowing for up to 

six rooms and 127 m 2 of general space. Differences between urban and rural areas were 

mentioned as well (Parmas, 1980). By year 1986, an instructional booklet of 

arc hitectural design norms and regulations describes only a general space limitation, 

which was 130 m 2 (ENSV Riiklik Ehituskomitee, 1986). Whether the limitation of living 

space and number of rooms was still in effect or not, is not stated.   

There were three types of projects available to the individual builder: standardized (1), 

recommended for repeat -use (2) and individual (3) (Veski, Aarmann & Niine, 1959). 

Standardized projects and projects recommended for repeat -use were often compiled 

from either archite ctural competitions or town archives and were then published into 

albums and booklets with certain design improvements. These projects were propagated 

as being efficient and of verified quality, which would lead to no difficulty in the 

bureaucratic approva l process (Aarmann, 1956). Individual projects were mostly drawn 

privately by architects or construction engineers according to the wishes of the builder, 

although for some time up to the late 1950ôs, the builder was potentially allowed to 

design the proje ct as well (Veski, 1969).   

The proportion between standardized or recommended projects and individual projects 

in soviet individual dwelling construction practice is so far unknown. In year 1964, A. 

Peterson reports that 35 % of individual dwellings have s o far been constructed using 

standardized projects according to national statistics, with all other dwellings 

implementing either individual or greatly altered standardized projects (Peterson, 

1964).  

2.6.5  Standard and recommended for repeat - use project albums  

The very first standard projects are known to have been published as early as year 1946 

(Vendach, 1946 ). By year 1954, the first known albums of standard and repeat -use 

projects were published in two parts by the state design firm ñEstonprojektò (VPI 

Eston projekt, 1954). In year 1956, a third part continuing the album series was 

published (RPI Estongiprogorstroi, 1956). Another project album specifically tailored to 

rural collective farm dwellers was published in year 1954 as well, containing projects 

from an architectural competition held in 1953 with the goal of alleviating the lack of 

suitable standardized projects for rural areas (ENSV Põllumajanduse Ministeerium, 

1954). In year 1958, the first set of 19 projects titled ñE-seriesò was published (ENSV 

Põllumajanduse Ministeerium, 1958). The following  set of 23 projects were published in 

1959 (ENSV MN Riiklik Ehituse ja Arhitektuuri Komitee, 1959). In year 1965, a fourth 

addition to the previous album series was introduced (RPI Estonprojekt, 1965). This 
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alb um published projects from an architectural competition held in 1960 (Kammal, 

1966). No other albums were published until year 1976 (Berends  & Dobr»ġ, 1976), 

which contained projects from an architectural competition held in 1974, and from other 

miscellane ous sources (Toss, 1974). However from this point onwards, while the 

previously mentioned albums were generally vague in terms of suitability to urban or 

rural environments, only albums aimed at rural areas have been identified. The first, 

published in yea r 1977, contained both individual dwelling projects, as well as other 

building typologies (RPI Eesti Maaehitusprojekt, 1977). Two more albums containing 

exclusively individual projects for rural areas were published during the 1980ôs, one in 

1981 (Asszonyi  & Amjärv, 1981) and another in 1983 (Amjärv, 1983).  

Another parallel series of standard projects and albums were developed and published 

by the collective farm design firm PI EKE Projekt (Kalm, 2001), at times in collaboration 

with RPI Eesti Maaehitusproj ekt  under the EKE Külatare  initiative from the second half 

of the 1960ôs up until the 1980ôs (Kolk, 2005). 

 

Figure  2.15 Selection of standard project albums and pamphlets from the period  

2.6.6  Individual construction practice  

A variety of construction methods were used in individual dwelling construction during 

the soviet period. Over the nearly 50 -year period of soviet occupation in Estonia, 

numerous construction handbooks aimed towards individual dwelling builders were 

published. These ha ndbooks contained basic, yet concise knowledge about almost 

everything concerning the construction process from laying foundations to installing the 

roof and plumbing. Five main handbooks can be highlighted: ñAbiks individuaalelamute 

ehitajaile ò (Tamm & Jomm, 1949), ñElamuehitus 1 ò (J¿rgenson, 1949), 

ñIndividuaalehitaja käsiraamat ò (Veski, Aarmann & Niine, 1959), ñIndividuaalelamute 

ehitamine ò (Veski, 1969) and ñVäikemajad ò (Masso, 1990) (Figure 2.16) . Quality of the 
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construction and finishings however, dep ended on the budget and skills of the owner 

and the availability of materials and working hands. It was also not uncommon for the 

construction process to last up to 10 or more years in some cases (Masso, 1990). 

Changes to layout and other details implement ed during construction were not 

uncommon either (Peterson, 1964). The dwelling was regarded as finished by the local 

government, if works had been completed on the external finishing, streetside fence, 

on one livable room, the kitchen and WC (Villa & ENSV Kohaliku Majanduse 

Ministeerium, 1960).   

 

Figure  2.1 6  Selection of construction handbooks from the period  (left to right: : 

ñAbiks individuaalelamute ehitajaile ò (Tamm & Jomm, 1949), ñElamuehitus 1 ò 

(J¿rgenson, 1949), ñIndividuaalehitaja käsiraamat ò (Veski, Aarmann & Niine, 1959), 

ñIndividuaalelamute ehitamine ò (Veski, 1969) and ñVäikemajad ò (Masso, 1990))  

A parallel method of obtaining housing was an industrially constructed dwelling (Masso, 

1990). Co -operatives and collective farms were an alternative source of individual 

dwelling construction, utilizing standardized projects and industrially manufactured 

prefabricated elements. Development on these construction methods began in the 

second half of the 1960s with PI EKE Projekt  and by the year 1970ôs, all tedious phases 

of construction , from the foundation to the roof,  had been replaced with industrial 

solut ions (Leppik, 1980). These dwellings were generally constructed as groups, placing 

identical designs together along a street or as a small housing district to create an 

ensemble. When possible, the landscape was carefully chosen to enhance the 

architectura l quality of the overall ensemble (Kalm, 2013b), but generally they were 

seen as simply identical boxes, without character and with few ties to traditional rural 

architecture, especially designs from the 1980ôs (Kann, 1988). 
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3  METHODS  

As per the literature  review, typologies can be implemented in different ways according 

to their specific area of function. As of today, no comprehensive typology for detached 

housing suitable for planning renovation strategies has been developed for Estonia. As 

the largest se ction of detached houses in Estonia were built during the soviet era, the 

current w ork focuses on this period. R ow - , terraced -  or semi -detached dwellings were 

not included  in this study . Aim of the work w as to provide baseline input for renovaton 

strategy in Estonia by developing a multifunctional typology framework, that could be 

utilized in energy modeling software  and  for  developing renovation strategies , as well 

as conducting renovation advice with respect to the architectural character of each 

dwelling . The proportion and occurence of each building type within the buil ding stock 

was relevant to estimate the general structure of the  building  stock.  

The typology shall be developed based on empricial data -based analysis of sources 

determined to be representative.  

3.1  Typology parameters to be studied  

In energy modeling, previous typology examples have attempted to correlate a 

building's massing (architecture) and construction year to a specific method of 

construction and resulting thermal properties of boundary surfaces. These correlations 

can be estab lished either with expert knowledge or statistical data, yet a combination 

of both is likely to provide the most informed end - result, as was demonstrated by the 

typology of Estonian apartment buildings (Iliste, 2023). In energy calculations, the 

volume and  composition of heated space is paramount. The way the heated space is 

laid out in terms of number of floors and composition, expressed by form factor and 

compactness, defines a building's energy efficiency.  

The heated space  is most likely to consist of l iving spaces, the composition and 

placement  of which are defined by the building´s  layout . The list of rooms used in soviet -

era dwellings and therefore considered as forming the heated envelope were: the living 

room, dining room, bedrooms, office, kitchen,  bathroom, WC, as well as connecting hall 

and closet spaces. Utility spaces  such as garages, laundry kitchens (including saunas), 

storage spaces, furnace rooms, etc. were not considered to be part of the heated space 

in this study. Therefore, variations of  utility space compositions were necessary to define 

as well. Roof shapes  were also incorporated as an easily recognizable, yet defining 

feature in a building's design. In terms of level of detail, a more qualitative approach 
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was taken within this study, w ith more quantitative aspects like average dimensions of 

footprints, areas of building sections and window areas left to future studies.  

Thermal properties of a building's boundary surfaces  define the heat transmission 

through the structure, and as the out er wall structures are generally known to be the 

most diverse during the soviet period, they were chosen as the focus for studying the 

constructive properties of building types in this study.  A timeline of construction types 

was compiled f rom  each town to establish a general develoment of construction trends, 

as well as their overall proportions. Construction types within each building type were 

compiled  as well to establish, whether any strong correlations were noticeable  and  

suitable for  extrapolating data for  energy modeling.  

Proportions of building types, project approval years  within each town were highlighted 

and compared as well, to determine when certain building types ap peared and how 

common they were.  

3.2  Sources for data analysis  

Previous typologies for energy modeling have applied data from energy performance 

certificate databases, surveys, building registers etc. In the case of Estonia, energy 

performance certificates are not readily accessible en -masse. Another potential source 

wa s the Estonian Building Register ( EHR), but it has proven to be an unreliable source 

for such a study as was demonstrated by E. Iliste (Iliste, 2023). No separate detailed 

survey information of soviet -era detached housing with floor plans and detailed 

cons truction data was located either. This meant that the sample of data needed to be 

generated as part of the study. As standardized and recommended for repeat -use 

projects were available and are known to have been used to a certain extent by 

individual dwell ing builders during the soviet -era, these projects were hypothesized to 

form a representative cross -section of architectural developments in detached house 

architecture. Soviet -era construction practice was documented in handbooks, which are 

generally know n to have been popular among builders as well as a fundamental source 

of knowledge.  

Therefore a base typology considering building mass, possible construction year and  

general  timeline of construction practice (along with possible construction types) may 

be developed from these sources. However, these sources are theoretical and previously 

unstudied in terms of proportion within the building stock and representativeness of real 

construction practice. Therefore, real buildings were needed as well to corrobo rate  and 

supplement  the results obtained from literary sources.  
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To make potentially nation -wide conclusions, these buildings would need to be from 

different regions in Estonia. Each sample would also need to reflect the soviet period as 

a whole and theref ore need to have buildings from all decades,  while remaining within 

a manageable sample -size. A small town established before the soviet era was 

hypothesized to contain construction practice from the entire soviet period and 

therefore, three were chosen: V äike -Maarja from the county of Lääne -Virumaa, Karksi -

Nuia from the county of Viljandi and Pärnu -Jaagupi from the county of Pärnu  (Figure 

3.1) .  

Buildings within these regions were to be studied based on both external features like 

roof shape, number of flo ors and composition of massing, as well as project 

documentation. Physical project documentation of all buildings in Estonia can be found 

in Building Register files ( Hooneregistri toimikud ) kept by the National Archive of 

Estonia. A test -batch of archival folders was ordered to determine the data that may be 

collected. The full range of documentation included various contracts between the 

builder and local municipality, the original site plan with year of project approval, full 

project documentation, feedba ck letters, evaluation sheets, inventory plans and other 

various legal documentation.  

Preliminary evaluation of the material displayed differences between original project 

documentation and inventory results, demonstrating a potential gap between 

recommen ded and real construction practice. Knowing the approval year, the original 

floor plan with headnote and inventory results was to be the optimal amount of data 

that would allow to determine a building's age, layout and likely construction type. This 

was no t the case for all folders however, as a high number of them were missing either 

detailed inventory documentation or even original project documentation. Some 

included only recent inventory drawings without original plans, year of construction or 

even cons truction type. For this reason, a number of project folders had to be excluded 

from certain parts of the study or were dismissed entirely due to incomplete data.  

 

Figure 3.1  Locations chosen for collecting building data  (X -GIS [Core]. n.d.)  
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Figure 3. 2  Karksi -Nuia (X -GIS [Core]. n.d.)  

 

 

Figure 3. 3  Pärnu -Jaagupi (X -GIS [Core]. n.d.)  

 

 

Figure 3. 4  Väike -Maarja (X -GIS [Core]. n.d.)  
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4  RESULTS  & DISCUSSION  

4.1  Typology structure from standard and 

recommended for repeat - use project s 

In order to identify a representative typology structure for classifying soviet era 

detached housing, standard and recommended for repeat -use project albums from the 

period were analyzed. Division of heated and unheated space, year of origin, roof shape 

and floor plan  layouts were all factors in defining each building type.  

The division of heated, or living space is generally between two options: the space is 

either stacked vertically or placed horizontally within the building volume (Figure 4.1). 

Stacking entails the use of at least two floors where living spaces forming the upper 

floor are directly on top of the ground floor. Horizontal placement however utilizes a 

single level of heated space within the volume with little to no overlap.  

Dwellings with stacked living spaces can be divided into two types: the upper level is 

either an attic floor beneath a high -pitched roof; or a complete upper floor under a low 

roof. Dwellings with horizontally placed heated spaces can also be allocated between 

two options: the layout i s either on a single shared level or it has been displaced 

vertically into two levels, requiring a small staircase for connection. These four subtypes 

can be divided further as well, based on different architectural characteristics, which are 

all explored in the following chapters.  

 

Figure 4.1  Typology structure  dependent on the layout of heated space within the 

dwelling  
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4.1.1  The t raditional gable house  

 

Figure 4.2  The archetypical for m of the traditional gable ho use  

The most archaic and arguably iconic type of individual dwelling in Estonia is the high -

pitched gable house. With clear ties to the german kleinhaus, or ñsmall houseò (Lorbek, 

2018), this dwelling type can be defined as a continuation of pre -war architecture in 

Estonia, found in both urban and rural areas (Kalm, 2001) (Figure 4. 3).  

 

Figure 4. 3  Examples o f pre -war influences  (left to right: german kleinhaus  (Lorbek, 

2018) ; dwelling in Tallinn  (E. Kuusik )  (Eesti Arhitektuurimuuseum, n.d. ) ; rural 

dwelling from 1924  (Peterson, 1966) )  

The very first standardized projects published in year  1946  to year 1949  all follow this 

traditional form with very little variation in layout and massing (Figure 4. 4). Ground 

floor plans had two to three rooms, a kitchen with pantry, and an entry hall with WC, 

staircase and built - in closet space. Attic floors had one to two stove -heated rooms with 

varying compositions. Some designs also included an auxiliary wing containing a laundry 

kitchen/sauna and storage space. The laundry kitchen also highlights t he general lack 
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of bathrooms or washing facilities within the main dwelling  (Vendach, 1946; Tarvas, 

1949) . 

 

Figure 4. 4  Examples of  early  standard projects with similar morphology , architects 

left to right: E. Velbri  (Vendach, 1946) ; P. Tarvas & A. Volberg  (Vendach, 1946) ; P. 

Tarvas  (Tarvas, 1949)  

As is demonstrated in Figure 4 .5, two - room ground floor variations follow a clear four -

quarter division, while three - room options divide the building layout into five distinct 

sections . This is likely due t o the primary heating system of the period of stove heating, 

with a central chimney placed at the center of the building to provide equal heat 

distribution throughout the dwelling. This also defines the compact nature of the building 

footprint, which gener ally remains within a proportion of 1:1 and 1:5. It is clear that 

while two - room four -quarter layouts have no trouble managing with a single chimney, 

three - room layouts begin to struggle with stove placement and room distances, leading 

to the use of horizo ntal flues  (Vendach, 1946; Tarvas, 1949) .   

 

Figure 4. 5  Examples of early layout variations  from 1946 to 1949 , architects left to 

right: G. Jomm  (Tarvas, 1949) ; P. Tarvas & A. Volberg  (Vendach, 1946) ; P. Tarvas  

(Tarvas, 1949)  

By year 1954, 16 high -pitched gable houses were identified among 27 projects -  all 

others were single - floored dwellings  (VPI Estonprojekt , 1954 ) . In terms of layout, these 

dwellings follow the same aforementioned trends, with the more frequent inclusion of 

bathrooms, placed either at the center of the building footprint next to the chimney 

(with no daylight and questionable ventilation), or agains t the outer wall with access 

from either the staircase or the kitchen. The introduction of enclosed unheated 

verandahs next to living and dining rooms is noticeable as well. Attic floors also follow 
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previous trends, with two room layouts being more common,  as they utilize the space 

more effectively. Attic floors also commonly feature dormers for additional daylight. 

Cellar spaces range from being non -existent to occupying the entire building envelope, 

housing the laundry kitchen, and various combinations of  fuel, food or general storage 

spaces.  

The introduction of the bathroom within the building footprint leads to challenges in the 

ground floor layout, especially in the case of three - room variations. Accompanying the 

previous challenge of stove distribution , the space necessary to fit the bathroom is often 

compensated by reducing the size of the entry hall; or by moving load -bearing walls 

and somewhat dissolving the clear five -section division of space ( Figure 4. 6).  

 

Figure 4. 6  Examples of layout variations  from 1954 (left to right: project 16; project 

25; project 17)  (VPI Estonprojekt, 1954 )  

By year 1956, 16 out of 23 projects were high -pitched gable houses  (RPI 

Estongiprogorstroi , 1956 )  (Figure 4.7 ) . No major changes in layout trends were 

noticeable, except for the introduction of auxiliary wings with garages, occasional upper 

floor bathrooms and somewhat larger verandahs . 

 

Figure 4. 7  Examples of layout variations from 1956 (left to right: project 40; project 

51 ; project 53 )  (RPI Estongiprogorstroi, 1956 )  

As no complete set of containing all E -series projects has been located by the author, 

conclusions concerning this period had to be d rawn from the limited number of 24 
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detached house projects that were found. Most located projects published under the E -

series are generally repeat -projects from the previously mentioned albums with minor 

alterations in window or facade design; although a number of new projects are 

introduced as well. Out of 24 projects, 14 were high -pitched gable houses  (Figure 4. 8)  

(ENSV Põllumajanduse Ministeerium , 1958; ENSV MN Riiklik Ehituse ja Arhitektuuri 

Komitee , 1959 ) . No previously unseen trends or changes are noticeable among this 

building type.  

The following fourth album, published in 1965, makes no mention of this building type 

at all, signifying that it had begun to go out of fashion. As the 1960ôs signaled the 

introduction of industrial and sleek modernist architecture in the ESSR  (Kalm, 2001), 

the traditional gable -house form was likely becoming a rudiment of the past.  

 

Figure 4. 8  Examples of layout variations from 1958 and 1959 (left to right: project E -

16; project E -25; project E -35)  (ENSV Põllumajanduse Ministeerium, 1958; ENSV MN 

Riiklik Ehituse ja Arhitektuuri Komitee, 1959 )  

In the 1976 album, four examples of the high -pitched gable house reappear among 39 

overall projects (Berends  & Dobr»ġ, 1976). While three (14-66, 37 -66, 103 -74) follo w 

previous trends in terms of layout, 104 -74 is an example of stylistic development, with 

a modernized window placement and general layout  (Figure 4. 9) .  

 

Figure 4. 9  Examples of layout variations from 1976 (left to right: project 37 -66  

(E.Laasi) ; project 14 -66  (E. Laasi) ; project 104 -74  (V. Harjo) )  (Berends  & Dobr»ġ, 

1976)  
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This means that this building type was not neglected entirely. After this album however, 

the building t ype seems to become obsolete by the 1980ôs, as there is no further 

mention of them in any project albums.  

In conclusion, this building type can be described as having a very limited variety in 

terms of architectural form and floor plan layout, possibly hinting at a highly optimized 

building type that naturally required few  alterations. They are generally stove -heated 

with a single central chimney. Ground floors have two to three rooms, a kitchen with 

pantry, stair hall with WC, numerous wall cabinets and occasionally bathrooms. Upper 

floors have one to two heated rooms, sto rage spaces and rarely a bathroom. Roof shape 

always remains the same, forming a high -pitched gable, occasionally with dormers. The 

dwelling may have an auxiliary wing or unheated verandah placed at its sides, with the 

roof of the verandah often acting as an upper floor balcony. Few changes to layout and 

architecture are noticeable across multiple decades and therefore identifying this type 

ought to be straightforward. Any examples after 1980 are unlikely to be found.  

4.1.2  The p ost - 1980 gable house  

 

Figure 4. 10  The archetypical for m of the  post -1980  gable ho use  

By the mid 1970ôs, a complete reinvention of the gable house form takes place in terms 

of layout and architectural character. During this period of  early  postmodernism  (Kalm, 

2001) , two main subtypes can be highlighted: the standardized or mass -produced 

dwelling (1) and the postmodern individually designed dwelling (2). While 

documentation concerning standardized dwellings is readily available, individually 

designed gable roofed projects have so far been analyzed in detail only by T. Reidla  

(Reidla, 2019) , whose r esults depict an architecturally diverse building  subtype . While 
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both  standard and individual projects  may share a division of heated space, they express 

two very distinct architectural concepts in terms of individuality and standardization and 

may be disc ussed  further  separately  in future studies . However, due to a lack of 

comprehensive base knowledge concerning individual projects, they have been excluded 

from this analysis.  

As part of the series of standardized projects developed by the EKE Külatare  init iative, 

the first examples of the type emerge in the form of the B -2-2/73 (M. Noor) (EKE 

Külatare, n.d. -a), the Põrgupõhja (H. Piiber, 1975) (PI EKE Projekt, 1975 a) and Ants 

(A. Mellik, 1978) (PI EKE Projekt, n.d. -a). Over the 1980ôs these were then followed by 

an undetermined amount of standard projects, with examples in different layout 

variations, like the Raja (A. Mellik) (PI EKE Projekt, n.d. -b), the Peeter (T. Lukk)  (PI 

EKE Projekt, n.d. - c), the Muri (A. Kotli) (PI EKE Projekt, n.d. -d), the Mad is (Ü. Eljand) 

(PI EKE Projekt, n.d. -e) and a myriad of  other peculiarly titled and potentially so - far 

academically unstudied  projects  (Figure 4. 11 ) . This building type can be characterized 

as following the same distribution of heated space as traditional g able houses: a ground 

floor and an attic floor, both containing living spaces. Cellars have become much more 

prominent, occasionally forming remarkably tall plinths, requiring either an outdoor or 

indoor staircase to enter the ground floor of the dwelling.   

 

Figure 4. 11  Examples of post -1980 gable houses (left to right: project Ants -4 ( PI EKE 

Projekt, n.d. -a); project Muri 1 ( PI EKE Projekt, n.d. -d); project Põrgupõhja ( PI EKE 

Projekt, 1975a ))  

In the year 1981 project album, 13 projects featured heated attic floors under a high -

pitched roof out of 27  total  projects (Asszonyi & Amjärv, 1981). Some designs have now 
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begun to feature six - room designs  as well due to more relaxed dwelling size limitat ions . 

All projects are designed with central heating. Ground floor plans often feature auxiliary 

wings either under a separate or joined roof. These wings contained garages, storage 

spaces, utility spaces, saunas, etc. Ground floors of the main dwelling in clude a living 

room, occasionally a dining room or bedroom, a kitchen, the bathroom and utility 

spaces. In terms of layout trends, very few general characteristics can be established 

other than the attempt to provide access to all rooms through a central h all space or 

hallway. Rooms are placed relatively erratically, often creating an irregularly shaped 

and difficult to define heated volume in most cases  (Figure 4.1 2) . Upper floors feature  

three to four bedrooms, a bathroom and attic spaces. Cellars continu e to contain storage 

spaces, furnace rooms, laundry kitchens and saunas. Certain designs also begin to 

feature extensive auxiliary wings rivaling the main dwelling in size. They are also 

characterized by more expressive roof designs, including a variety of  dormers and 

under - roof balconies.  

 

Figure 4. 1 2  Examples of post -1980 gable house layouts (left to right: project IE -6-

04 -81 (T. Liigand); project IE -6-02 -81 (L. Aljaste); project IE -4-09 -81 (A. Kotli))  

(Asszonyi & Amjärv, 1981)  

In conclusion, all examples of this building type were designed with central heating and 

for this reason, layouts of these projects rarely follow any uniform trends as there is no 

need for heated rooms to remain in proximity to chimneys or stoves. Standard  footprints 

of building envelopes are rare. Ground floors generally have a living room, dining room, 

kitchen, bathroom, occasional bedrooms and utility rooms. Upper floors contain 

bedrooms, attic and storage spaces and occasionally bathrooms. The proportio n 

between attic and living spaces on the attic floor often depends on the proportions of 

the footprint of the dwelling. In more compact cases, the attic is fully occupied by heated 

spaces. In less compact cases, attic floors may have only a single bedroom due to the 
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limitation on number of rooms. Auxiliary wings may be very extensive with numerous 

utility spaces, with either a high -pitched gable roof and unheated attic space, or a low -

pitched roof.  

4.1.3  The box house  

 

Figure 4. 13  The archetypical for m of the box  house  

ñThe box houseò, as this building type is generally nicknamed among architects and 

historians in Estonia, is defined by its full height upper floor. The entire heated volume 

generally remains within a compact, vertically extruded building footprint. As a general 

rule, individual dwellings did not have full -height upper floors until the second half of 

the 1950ôs, illustrated by the fact that such dwellings do not appear in neither the 

earliest standard projects nor the 1954 two -part album. By year 1956 however, the first 

four fully two - floored dwell ings appear among the 23 published projects  (Figure 4.1 4)  

(RPI Estongiprogorstroi , 1956 ) . Their ground - floor layouts have two rooms: a living 

room and dining room, followed by a kitchen with pantry space and the entry hall with 

staircase and WC. Enclosed u nheated verandahs connected to the living room or dining 

room remain popular, although at times they may form part of the living room and 

heated volume as well. Upper floors generally contain three rooms, which are mostly 

bedrooms, or occasionally an offic e, the bathroom and stair hall. The roof of the ground 

floor verandah often forms an upper floor balcony. It is notable that the added space 

provided by a full upper floor creates a more clear division of function, allowing for the 

ground floor to remain m ore public, with the upper floor becoming a private area. Cellars 

exist in all projects, ranging from inhabiting the entire building footprint to at least half 

of it, housing the laundry kitchen and fuel, food or general storage spaces. Roofs of 

these dwel lings are all low unheated hip roofs.  
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Figure 4. 1 4  Examples of box houses from 1956 (left to right: project 47; project 50; 

project 52)  (RPI Estongiprogorstroi, 1956 )  

In terms of layout composition, the simple four -quarter design with stove heating and 

central chimney that was previously noticed in gable houses, remains the norm among 

all four projects on both ground floors and upper floors. All projects include auxiliary 

wings as well in the form of garages facing the same direction as the main entrance  to 

the building. They are either slightly hidden from view towards the back of the dwelling, 

or to the contrary, they are placed towards the front, forming a shared canopy above 

the main entrance  (Figure 4.1 5) .  

Among the 24 identified E -series projects, f our fully two - floored dwellings were found, 

although no major changes in layout division were noticed, apart from an example of 

verandah placement towards the street, while all other examples faced the yard.  

Within the year 1965 album, a single fully two - floored dwelling can be found among the 

16 projects  (RPI Estonprojekt , 1965 ) . Project 66 illustrates a complete reinvention of 

layout and architectural style for the dwelling type  (Figure 4.1 6) . While all previously 

mentioned box house projects had low overhanging hip roofs, this project displays an 

asymmetrical low gable roof. The division of public and private functions between two 

floors remains, yet the composition of layouts has changed. Instead of the previous 

four -quarter division, a large central  living room inhabits the composition with all other 

rooms surrounding it in an L -shaped pattern, yet still maintaining stove heating with a 

central chimney.  
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Figure 4. 1 5  Examples of box house ground floor and upper floor layouts from 1956 

(left to right: project 47; project 50; project 52)  (RPI Estongiprogorstroi, 1956 )  

The upper floor houses no more than two bedrooms, a bathroom, the stair hall and 

compact attic space. Here too the four -quarter design seems to have been lost. The 

balcony, previously placed on top of the roof of the verandah, is now placed into the 

building volume. The cellar occupies the full building footprint, housing the laundry 

kitchen, storage spaces and a work - room that may be remodeled into an underground 

garage.  

 

Figure 4. 1 6  Project 66, e xample of  a box house design from 1965  (left to right: 

elevation; ground floor; upper floor )  (RPI Estonprojekt, 1965 )  

By year 1976, four fully two - floored dwellings can be found among the 38 published 

projects (Berends  & Dobr»ġ, 1976). In terms of style and layout, another reinvention 

has taken place and all four display a unique architectural style. Roof shapes have 

shifted towards achieving a more monumental appearance with either flat roofs or roofs 

with a single slant  (Figure 4.1 7) . Due to Estonia´s climatic conditions, some of these 
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flat roofs were deceptive, as the parapet around the building's roof could be left open 

on either one side, creating a slanted roof, or on two opposite sides, creating a low gable 

roof.  

 

Figure 4. 1 7  Examples of box house designs from 1976 (left to right: IE -03 (H. 

Kingo); 80 -74 (J. Pärnik); 91 -74 (L. Aljaste))  (Berends  & Dobr»ġ, 1976) 

This period is also when heating systems begin to shift from stoves to central furnaces, 

liberating the floor plan and living spaces from proximity to chimneys and stoves. While 

two projects, 80 -74 (J. Pärnik) and IE -3 (H. Kingo) echo the previously established four -

quarter division in terms of room placement, projects 85 -74 (I. Puumets) and 9 1-74 (L. 

Aljaste) display an entirely new layout functionality  (Figure 4.1 8) . Instead of placing the 

chimney as a central element within the heated volume, a central hall on two floors with 

a staircase connecting all living spaces has become the new focal point. The ground 

floors contain the living room, kitchen and WC, supplemented by a dining room in the 

case of 91 -74, while the upper floor has four equal -sized rooms and a bathroom, 

connected by the central stair hall.  

 

Figure 4. 1 8  Examples of box house ground floor and upper floor layouts  from 1976 

(left to right: IE -03 (H. Kingo); 80 -74 (J. Pärnik); 91 -74 (L. Aljaste))  (Berends  & 

Dobr»ġ, 1976) 
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85 -74 displays an interesting occurrence, where the layout allows for six fully functiona l 

rooms, yet the design norms of the period allowing up to five rooms have forced the 

architect's hand in naming the fourth potential bedroom on the upper floor as an attic. 

Both projects also include auxiliary wings containing the garage, sauna and laundr y 

kitchen.  

Among later albums this building type does not seem popular, as only a single example , 

project 5-06 -81  (J. Pärnik)  appears in the year 1981 project album (Asszonyi & Amjärv, 

1981). This design features a single -slope roof and no new layout characteristics  (Figure 

4.1 9) . However, since these later albums are directed towards more rural areas, the 

box house may have sti ll remained popular and been even re - imagined in urban areas, 

as is illustrated by the cover art of T. Massoôs 1990 handbook (Figure 4. 20 ; A. Eigi).  

 

Figure 4. 1 9  Project IE -5-06 -81, example of a box house design from 1981 (left to 

right: elevation, ground  floor, upper floor)  (Asszonyi & Amjärv, 1981)  

 

Figure 4. 20  Cover art of T. MassoËs 1990 construction handbook òVªikemajadò 

(Masso, 1990)  

In conclusion, the box house can be described as a later addition to the building 

typology, appearing during the second half of the 1950ôs. Ground floors have two rooms, 

a kitchen, stair hall with WC and occasionally bathrooms. Upper floors have two to thr ee 
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heated rooms, storage spaces and a bathroom. Roof shapes are always low, although 

forms may change according to the architectural trends of each decade. The dwelling 

may have an auxiliary wing or unheated verandah. Although type seems to go through 

nume rous stylistic changes across decades, the core division of space remains the same 

in the case of both stove and central heating. In terms of layout, central heating allowed 

for a more effective division of space within the dwelling. The type seems to rema in 

somewhat relevant throughout the entire soviet period, also hinting at an optimized 

building form.  

4.1.4  The partly two - floored house  

 

Figure 4.2 1  The archetypical for m of the part ly two - floored  house  

The partly two - floored dwelling is defined by the reduced size of the upper floor living 

space when compared to ground floor living spaces. Having its roots as a potentially 

more affordable option to the fully two -floored ñbox houseò dwelling, the building type 

makes its first appearance among the studied material in the second published 

assortment of E -series stand ard projects. However, only a single example can be found 

in the ñE-seriesò (ENSV Põllumajanduse Ministeerium , 1958; ENSV MN Riiklik Ehituse ja 

Arhitektuuri Komitee , 1959 ) . Titled E -34, the ground floor of the project follows the 

same layout trends as the box house: a four -quarter division between living room, 

dining room, kitchen, and entry hall with staircase, WC and bathroom  (Figure 4. 22 ) . 

The upper floor is more compact however, with only two bedrooms, the stair hall and a 

large attic space. The roof on  top of the ground floor created by the reduced size of the 

upper floor may have been constructed into a balcony. Cellar space occupies the entire 

building footprint and includes a garage as well. While the building mass may seem 

more complicated, the heat ed volume follows a simple vertical L -shape.  
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Figure 4. 22  Project E -34 , an early example of a partly two - floored dwelling (left to 

right: elevation; ground floor; upper floor)  (ENSV MN Riiklik Ehituse ja Arhitektuuri 

Komitee, 1959 )  

This building type is also somewhat explored in the 1959 construction handbook among 

example projects (Veski, Aarmann & Niine, 1959)  (Figure 4. 23 ) .  

By 1965 however, the building type has been modernized and two examples appear 

among the 16 projects  (RPI Estonprojekt , 1965 ) . Project 68 (arch. H. Karro) is one such 

example  (Figure 4. 24) . The ground floor continues the same four -quarter division of 

space and the upper floor is divided into a bedroom and stair hall, also used as an office 

space. This project also displays vertica l displacement on the ground floor, 

differentiating between the public living and dining room and the more private and 

modest kitchen and entry hall section.  

Another exa mple is project 67  (Figure 4.25 ) , where the general massing of the building 

may appear as a box house with an unheated auxiliary wing; the ground floor plan 

reveals that this appearance is deceptive. The secondary wing contains, aside from the 

laundry kitchen, the main kitchen and bathroom as well, leaving more space in the main 

wing for a larger shared living and dining room, an office and the entry hall. The upper 

floor has two bedrooms, a hallway with staircase and an unheated attic space. Both 

projects utilize stove heating and therefore generally maintain a central chimney.  

 

Figure 4. 23  An example of a partly two - floored dwelling from 1959  by L. Volkov  (left 

to right: elevation; ground floor; upper floor)  (Veski, Aarmann & Niine, 1959)  
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Figure 4. 2 4  Project 6 8, an example of a partly two - floored dwelling from 1965 (left to 

right: elevation; ground floor; upper floor)  (RPI Estonprojekt, 1965 )  

 

Figure 4. 2 5  Project 67, an example of a partly two - floored dwelling from 1965 (left to 

right: elevation; ground floor; upper floor)  (RPI Estonprojekt, 1965 )  

By 1976, two projects may be highlighted as featuring partly stacked heated space, yet 

both demonstrate two entirely different architectural concepts (Berends  & Dobr»ġ, 

1976). Project 88 -74 (T. Tomiste) is composed of two building volumes under single -

sloped roofs, one of which has the primary living spaces and the other containing the 

sauna and part of the entry hall and WC. The ground floor of the primary volum e is 

composed of the living room, dining room, kitchen and stair hall, while the upper floor 

has two bedrooms connected by a long hallway. The space above the living room is 

towards the lower end of the sloped roof, potentially containing an empty space  (Figure 

4.2 6) .  

Project 100 -74 (A. Eigi) demonstrates a newer architectural language, where the 

building volume is composed of two box -shaped volumes with flat roofs, with the upper 

floor rotated 90 degrees and overhanging the ground floor  (Figure 4. 27 ) . The ground 

floor contains the living room, kitchen, office, stair hall with WC and storage space. The 

sligh tly overhanging upper floor contains three rooms, a balcony, a bathroom and 

central stair hall. Both projects utilize central heating, which has allowed for a more 

liberal division of living spaces.  
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Figure 4. 2 6  Project 88 -74, an example of a partly two - floored dwelling from 1976 

(left to right: elevation; ground floor; upper floor)  (Berends  & Dobr»ġ, 1976) 

 

Figure 4. 2 7  Project 100 -74, an example of a partly two - floored dwelling from 1976 

(left to right: elevation; ground floor; upper floor)  (Berends  & Dobr»ġ, 1976) 

The partly stacked dwelling makes two appearances in the year 1981 album, in the 

shape of 5 -11 -81 (M. Hansmann)  (Figure 4.28 )  and 6 -03 -81 (E. & M. Raigna )  (Figure 

4.29 )  (Asszonyi & Amjärv, 1981). While 5 -11 -81 remains more compact,  project 6 -03 -

81 demonstrates a much more spread -out and undefinable building mass.  

 

Figure 4. 2 8  Project 5 -11 -81, an example of a partly two - floored dwelling from 1981 

(left to right: elevatio n; ground floor; upper floor)  (Asszonyi & Amjärv, 1981)  
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Figure 4. 2 9  Project 6-03 -81 , an example of a partly two - floored dwelling from 1981 

(left to right: elevation; ground floor; upper floor)  (Asszonyi & Amjärv, 1981)  

In conclusion, this building type can be noticed among several project albums across 

multiple decades, although in generally low numbers, signifying that it may not have 

been popular, but still remained somewhat relevant. This low number of examples 

makes the building type di fficult to define. This option of building a smaller upper floor 

when compared to the ground floor footprint may have originally been a more affordable 

option to constructing a complete box house, but by the 1960ôs, some box houses seem 

to begin utilizing auxiliary wings as heated spaces, shifting their building type into a 

partially stacked dwelling. By the 1970ôs and once again in the 1980ôs, the building type 

seems to repeatedly define a new architectural character. The division between public 

and privat e space between the ground and upper floor remains, yet the compositions of 

layouts are varied. The compositions of auxiliary wings within this building type are 

difficult to define as well, although in the examples that were found, the auxiliary wing 

rema ins a recognizably distinct building mass from the main dwelling, except in the case 

when the auxiliary wing also houses heated spaces. Roof shapes are diverse as well, 

from hip to gable to single -slope to flat roofs, owing to the more challenging nature o f 

the composition of the building mass.  
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4.1.5  The bungalow house  

 

Figure 4. 30  The archetypical for m of the bungalow  house  

The ñbungalowò, defined by its single heated floor and a low roof, was introduced 

alongside the gable house in the very earliest published standard projects. A more 

affordable option when compared to the gable house, as the construction process was 

simpler and quicker due to the lack of a tall roof and upper floor. Their limited size 

however was likely to become the main issue of this building type. In the 1954 two -part 

album, 9 examples of  the bungalow appear among the 27 projects, either with a low 

gable or hip roof. Most projects share similar ground floor layouts to gable houses with 

two to three rooms along with kitchen, entry hall and occasional bathroom, yet some 

follow a distinctly d ifferent layout  (Figure 4. 31 ) . Some have auxiliary wings as well, 

identical to the layouts found among traditional gable houses  (Figure 4. 32 ) . By year 

1956, three bungalows appear among the 23 projects and by year 1958, 6 bungalows 

appear among 24, hinting  at a low level of popularity at the second half of the 1950ôs. 

These designs are generally identical to the previously established design characteristics  

(Figure 4. 33 ) .  

 

Figure 4. 31  Examples of bungalow dwellings from 1954 (left to right: project 19 with 

elevation and ground floor; project 20 with elevation and ground floor)  (VPI 

Estonprojekt, 1954 )  
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Figure 4. 32  Examples of bungalow dwellings from 1954  with auxiliary wings  (left to 

right: project 8 with elevation and ground floor; project 7 with elev ation and ground 

floor)  (VPI Estonprojekt, 1954 )  

By the 1960ôs however, the bungalow is rediscovered, illustrated by the 1965 project 

album with 8 bungalows out of 16 projects. Fitting the modernist nordic style of the late 

1950ôs and early 1960ôs in Estonia, the bungalow became the fashionable form of 

individual dwelling during the 1960ôs (Veski, 1969). For this reason, its originally modest 

and compact form was reinvented to fit a more modern aesthetic, with some designs 

utilizing previously establis hed three - room layouts, and others rearranging the living 

space around a larger central living room  (Figure 4. 34 ) . Stove heating remains, meaning 

that the division of the layout is still dependent on remaining compact around a central 

chimney for equal hea t distribution The two room variations seems to have gone out of 

fashion, likely due to lack of space. Auxiliary wings do not appear among these projects. 

Roof shapes are low pitched gable roofs as a general rule, with some acting as cathedral 

ceilings, me aning that the roof slopes act as a ceiling as well, creating taller interior 

spaces.  

 

Figure 4. 33  Examples of bungalow dwellings from 195 6 (left to right: project 34 with 

elevation and ground floor; project 35  with elevation and ground floor)  (RPI 

Estongiprogorstroi, 1956 )  

 

Figure 4. 34  Examples of bungalow dwellings from 1965 (left to right: project 60 with 

elevation and ground floor; proje ct 61 with elevation and ground floor)  (RPI 

Estongiprogorstroi, 1956 )  
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In year 1966, the newly formed design firm EKE Projekt  began developing rural 

dwellings suitable for mass production. For this end, a series of fashionably low roofed 

bungalow designs were produced by 1968 (Vanaselja, 1968), titled as series 17421 (E. 

Laasi)  (Figure 4.3 5) .  

 

Figure 4. 3 5  Rural bungalow dwellings from 1968  (left to right: elevation, three - room 

layout, four - room layout)  (Vanaselja, 1968)  

These designs often had a distinct auxiliary wing as well, housing the garage and storage 

spaces. These were sometime later followed by des ign series utilizing prefabricated 

wood panels, like the 19123 (RPI Eesti Maaehitusprojekt, 1977), the 10052 (V. Kaasik) 

(EKE Projekt, n.d. - f)  and  the E -907 (V. Kaasik & T. Rein) (Veski, 1969), some buildable 

as either detached or semi -detached. These proj ects were still mainly utilizing stove 

heating, although central heating was becoming an option as well. These layouts had a 

basic layout of three to four rooms, a kitchen, an entry hall, a WC and bathroom  (Figure 

4.3 6) . Auxiliary wings were usually design ed as part of the main building mass. Roof 

shapes remained as either low -gable or single - slope roofs with wide overhangs.  

 

Figure 4. 3 6  Rural bungalow dwellings estimated to be from the second half of the 

1960´s (left to right: 19123  (RPI Eesti Maaehitusprojekt, 1977) , 10052 - IV  (EKE 

Projekt, n.d. - f) , E -907  (Veski, 1969) )  

By 1975, the iconic Kullipesa  (T. Kull) had been introduced, accompanied by the Ella (Ü. 

Eljand) and the Taru  (T. Kull) (PI EKE Projekt, 1975 b)  (Figure 4.37 ) . These designs 

feature a variety of layouts, which have begun to grow, now more frequently housing 

four to five rooms in addition to the kitchen, instead of the previously common two to 

three room variations. These projects are all now designed with cent ral heating. They 
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also feature distinct auxiliary wings, with roof shapes ranging from low -pitched gable 

roofs to single -slope roofs to flat roofs.  

 

Figure 4. 3 7  Rural bungalow dwellings from the first half of the 1970´s (left to right: 

Kullipesa -4, Taru -4, Ella -5)  (PI EKE Projekt, 1975b)  

In 1976, the bungalow remains a common design, appearing as 9 projects out of 38, 

with a variety of footprints to fit the maximum number of rooms onto a single floor 

(Berends  & Dobr»ġ, 1976). All bungal ows from this point are all meant to utilize central 

heating. Two of these projects are previous EKE designs (17421 -3, Kullipesa -4). The IE -

01 is an earlier standard project as well from 1967 (R. Urb & E. Kaasik)  (H. Roopalu, 

1967) . All others are newer and display very extensive and complicated footprints 

containing four to five rooms, completely disreg arding the compactness that had 

characterized previous bungalow designs. Heating such layouts with stoves would not 

be practical considering the number of necessary chimneys, so it can even be stated 

that the availability of central heating facilitated the  development of such previously 

unseen layouts. Most designs feature flat roofs either with internal drainage or a 

combination of low gable or single -slope roof and concealing parapets. In terms of 

dividing heated living space from unheated utility space, some designs like 95 -74 

(arch itect unmentioned ) and 106 -74 (R. Karp) have developed a somewhat clear 

division, yet the others like 93 -74 (K. Valdre), 92 -74 (I. Puumets) and 84 -74 (R. 

Kersten) are difficult to define. 83 -74 (J. Jaama, K. Ehrenbusch) has pla ced all utility 

spaces into the cellar, leaving the entire ground floor as heated space . (Figure 4.3 8).  
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Figure 4. 3 8  Bungalow dwellings from 1976 (left to righ t with elevation and layou t: 

106 -74, 92 -74, 83 -74)  (Berends  & Dobr»ġ, 1976) 

By 1977, more rural standard bungalows from prefabricated wood elements had been 

developed  by EKE, like the Mini -Priit  (A. Ringo) , the Maxi -Priit  (A. Ringo) , the T-3 (V. 

Taidur) , developing a more traditional style from the previous modernist aesthetic of 

the second hal f of the 1960ôs and beginning of the 1970ôs (RPI Eesti Maaehitusprojekt, 

1977)  (Figure 4.3 9) .  

 

 

Figure 4. 3 9  Rural bungalow dwellings likely from the second half of the 1970´s (left 

to right , elevation and layout : Mini -Priit, T -3)  (Amjärv, 1983 )  

By the 1980ôs, rural standard bungalows continued to be either very rational and 

simplistic in design, like the Peeter (Ü. Eljand) (PI EKE Projekt, n.d. -g) , the  Kristiina  (Ü. 

Eljand) (PI EKE Projekt, n.d. -h) , the Maali  (Ü. Eljand) (PI EKE Projekt, n.d. - i) or  the 

Tõnn  (T. Kull & A. Mellik ) (PI EKE Projekt, n.d. - j )  (Figure 4.40 ) ; or more extravagant, 

like depicted within the 1981 album. Four projects out of 27, the 4 -02 -81  (G. Arikainen) , 

the 4 -08 -81  (H. Roopalu) , the 5 -10 -81  (H. Roopalu)  and the 5 -05 -81  (P. Jänes)  can be 

highlighted as bungalow designs (Figure 4. 41) (Asszonyi & Amjärv, 1981). Their layouts 

remain extensive, relatively complicated and difficult to define, aside from the generally 
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shard characteristic of providing access to all rooms through a central hallwa y. Most 

feature large auxiliary wings.  

 

Figure 4. 40  Rural bungalow dwellings developed during the 1980´s (left to right: 

Peeter -2 (PI EKE Projekt, n.d. -g) , Kristiina -4 (PI EKE Projekt, n.d. -h) , Maali -4 (PI EKE 

Projekt, n.d. - i) , Tõnn -4 (PI EKE Projekt, n.d. - j) )  

 

Figure 4. 41  Rural bungalow dwellings developed during the 1980´s (left to right: 4-

02 -81, the 4 -08 -81, the 5 -10 -81)  (Asszonyi & Amjärv, 1981)  

In conclusion, the bungalow is as old as the traditional gable house, sharing many 

characteristics in terms of layout and massing, apart from roof shape. Remaining as 

simply a more affordable dwelling option until the end of the 1950ôs, a reimagining took 

place in the following years for the building type, making it the architecturally preferred 

form of dwelling during the 1960ôs, as it embodied integration and proximity to the 

surrounding landscape. During this time, the bungalow began to grow, integrating  more 

rooms and creating more distinction between public and private areas within the 

dwelling. Many standard projects were developed under this building type for rural 

areas. During the 1970ôs and 1980, bungalows began getting increasingly complex in 

term s of layout and footprint, now being able to fit the maximum number of rooms 

allowed by dwelling size regulations. Roof shapes remained fairly simple, utilizing either 

low hip, gable, single -slope or flat roofs. Auxiliary wings may be distinguished at time s, 

however they may also be seamlessly integrated into the building volume as well.  
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4.1.6  The raised bungalow house  

 

Figure 4. 42  The archetypical for m of the raised bung alow  house  

In some cases it was necessary to raise the cellar and plinth of a dwelling either due to 

high ground water levels, to include a garage space, o r to simply more successfully 

integrate the dwelling into the landscape. From this detail, a somewhat separate subtype 

emerged by the 1970ôs, integrating aspects of both the bungalow and the previously 

established box house. This new subtype was a dwelling , where the entire living or 

heated space remained on a single level, but this level was on top of a full -height, mostly 

unheated ground floor, housing the garage, sauna, storage spaces, etc., creating a 

ñraised bungalowò. This unheated ground floor, which for all intents and purposes 

functioned as a cellar, may be somewhat integrated into the landscape, but generally it 

makes the dwelling appear identical to a box house. This type is most clearly illustrated 

in the 1976 project album by projects 90 -74 (K. Luts), 96 -74 (J. Pärnik, H. Roopalu), 

101 -74 (I. Puumets) and 105 -74 (M. Masso) (Figure 4. 43 ) (Berends  & Dobr»ġ, 1976). 

A standard design by EKE, the Jaan  (J. Pärnik) is another example of this design 

philosophy. Although seemingly not very popular, as this dwelling type does not appear 

before or after the 1970ôs among project albums, the mentioned example projects were 

not possible to distinguish as neithe r bungalows nor box houses, making a somewhat 

separate subtype necessary.  

 

Figure 4. 43  Raised bungalow examples from 1976 (left to right: 90 -74, 96 -74, 105 -

74)  (Berends  & Dobr»ġ, 1976) 
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4.1.7  The vertically displaced house  

 

Figure 4. 44  The archetypical for m of the vertically displace d house  

The second main type of utilizing horizontally distributed heated space, alongside the 

bungalow, is the vertically displaced dwelling. With its roots in the same period of nordic 

modernism as the bungalow of the 1960ôs, this building type arose from the need to 

tackle high ground  water for constructing cellars, while keeping a comfortable 

connection between the living spaces and surrounding landscape (Kammal, 1966). The 

defining feature of this dwelling is a vertical offset between two sections of the living 

space, often between p ublic and private areas. Public areas like the living room, kitchen 

and dining space generally remain closer to the ground, while the more private spaces 

like the bedrooms and bathroom are placed on top of a cellar or garage space, elevating 

them. There ar e also two subtypes depending on the size of the cellar and garage space: 

the dwelling can have either a single cellar halfway underground (1), or a half -buried 

cellar and full -height garage and utility space (2).  

In the 1965 album, five vertically displaced dwellings can be found, all generally 

compact in form and with either a single roof or two separate roof sections  (RPI 

Estonprojekt , 1965)  (Figures 4.45 & 4.46 ) . Heating this kind of space was evidently a 

challenge however, as most designs feature two separ ate chimneys to heat the two 

sections. During this period, the footprints of these dwellings generally remain relatively 

compact, although examples of horizontal displacement, where the two building 

volumes are connected by their corners, occurs as well.  

In the 1976 album, 12 examples of vertically displaced dwellings appear, making it the 

most common building type among 38 projects  (Berends  & Dobr»ġ, 1976). The displaced 

sections may  form a single volume, with either a flat roof , like  78 -74  (I. Laasi, K. Laasi ) ; 

a single -sloped roof , like 82 -74  (J. Jaama, K. Ehrenbusch) , 87 -74  (M. Annus) and  IE-02  

(H. Kingo), or an asymmetric gable roof , like MAX-4 (A. Eigi, N. Eigi)  (Figure 4.4 7) .  
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Figure 4. 45  Vertically displaced dwelling examples from 1965 (left to right: project 

70, project 63, project 69)  (RPI Estonprojekt, 1965)  

 

Figure 4. 46  Vertically displaced dwelling layout examples from 1965 (left to right: 

project 73, project 63, project  69)  (RPI Estonprojekt, 1965)  

The other option is  to form a composition of building masses joined at their corner s, like 

79 -74  (I. Laasi, K. Laasi) , 81 -74  (P. Jänes) , 94 -74  (H. Roopalu, M. Piiroja) , 102 -74  (M. 

Piiroja, H. Roopalu) , all with flat roofs  (Figure 4.4 8) . Auxiliary functions, such as 

garages, saunas, storage spaces, furnace rooms are generally integrated within the 

building volume within the cellar, but in the case of a single half -buried cellar, the garage 

may be placed within a separate added building volume , as in  94 -74  and  102 -74.  

 

Figure 4. 4 7  Vertically displaced dwelling examples from 1976 (left to right: project 

78-74 , project 82 -74 , project MAX-4)  (Berends  & Dobr»ġ, 1976) 
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The division of space between public and private functions within the two separate levels 

is evident in all projects. The number of rooms ranges between three and five, in 

addition to the kitchen.  

 

Figure 4. 4 8  Vertically displaced dwelling examples from 1976 (left to right: project 

79-74, project 8 1-74, project 94 -74 )  (Berends  & Dobr»ġ, 1976) 

Within the 1981 album, five examples of vertically displaced dwellings are present: the 

4-01 -81  (K. Valdre) , the 4 -10 -81  (M. Annus) , the 5 -01 -81  (R. Kersten) , the 5 -03 -81  

(A. Raid)  and the 5 -08 -81  (M. Annus) (Asszonyi & Amjärv, 19 81)  (Figure 4.4 9) . One 

more example may he highlighted from the 1983 album, labelled as project 20  (M. 

Hansmann ).   

All projects display complicated footprints, yet the division of public and private 

functions across separate floor levels remains. Auxiliary functions are all within the main 

building mass. Roof shapes have begun to diversify, with examples of single -sloped 

roofs, asymmetric low -pitched gable roofs, flat roofs and offset slope compositions.  

A popular EKE example from the 1980ôs is generally known to be the Toomas  series (A. 

Mellik, T. Lukk, Ü. Eljand) (PI EKE Projekt, n.d. -k), which features a compact footprint 

and asymmetrical gable roof  (Figure 4. 50 ) .  

 
















































































































































