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Abstract: New Zealand (NZ) has a stock of social housing developments built between  1940-80, requiring 
substantial refurbishment to meet current thermal comfort requirements. Additionally, these 
developments often lack social spaces, adequate to changed societal circumstances. Consequently, there 
is a desire to demolish rather than refurbish. The situation is exacerbated as by 1st July 2023 the new 
healthy homes standards require social housing providers to ensure dwellings can be heated to a 
minimum of 18°C indoor temperature. While some exemplar social housing refurbishments have been 
undertaken in NZ, there is a lack of systematic assessment to inform and increase uptake of refurbishment 
as a development option. This research develops a systematic framework of assessment for the 
refurbishment of social housing developments in NZ, whereby enhancement of social spaces and thermal 
comfort are combined. Based on a literature review, a range of refurbished and non-  refurbished social 
housing developments are analysed and captured in a comparative matrix, ranging from urban and 
dwelling typology, social spaces, to construction and building envelope details. Subsequently, a design 
tool informing a range of refurbishment strategies combining social space and thermal comfort is 
proposed. The research can inform decisions around refurbishing or demolishing existing social housing. 
Increasing the uptake and quality of refurbishments will contribute to preserving built heritage and reduce 
resource and energy footprints of housing in NZ. 
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1. Background, hypothesis, aims and objectives
Background. A large proportion of NZ’s existing social housing stock is often cold, damp and lacks heating 
and insulation (Habitat for Humanity, 2019). In addition, these dwellings can be expensive to heat due to 
their low energy performance, making heating unaffordable for many tenants. Moreover, the poor 
conditions are linked to increased illness and infections (Habitat for Humanity, 2019). In addition, many 
of NZ’s modernist social housing estates are also confronting problems on the level of social interaction. 
For instance, the lack of variation and the vulnerability of hidden spaces turned modernist utopian ideas 
into waves of criticism (Mahdavinejad et al., 2012). Issues pertaining thermal comfort and health in 
conjunction with social issues have often led to a desire to demolish rather than refurbish. Demolition was 
once and quite often still is the default strategy to the problems associated with modernist social housing 
(Karakusevic, 2017). According to researcher Karakusevic (2017), demolition is often brutal, not viable, 
unnecessary, and hugely wasteful. By contrast, refurbishments can 
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be ambitious, sustainable, affordable, better quality, and far more economical. Furthermore, these 
buildings are a part of our history. Therefore, transformative approaches should be much more  desirable 
in the long term. (Karakusevic, 2017). 

This paper aims to establish a design tool that addresses the fundamental issues of NZ’s modernist 
social housing stock and to promote refurbishment over demolition. Literature is analysed to determine 
the qualities and importance of social spaces and thermal comfort in social housing, as well as best 
practice design strategies to enhance both. A comparative matrix of six non-refurbished NZ case studies 
is analysed to inform the areas of focus, where social spaces and thermal comfort can be improved. 
Refurbished case studies are evaluated based on what design strategies led to their success. A design tool 
is then created based on literature review, comparative matrix, and case study analysis, to best achieve 
design interventions where social space and thermal comfort can be enhanced and efficiently work 
together. 
Hypothesis. This research proposes to effectively refurbish modernist social housing in NZ using simple 
and effective design strategies that combine and enhance social space and thermal comfort to improve 
building performance and liveability. 
Aims and Objectives. The fundamental aim of this paper is to demonstrate that combining and enhancing 
social spaces and thermal comfort is an efficient way to refurbish NZ’s modernist social housing. A crucial 
objective is to create a systematic framework for assessment of NZ’s non-refurbished modernist social 
housing. A further objective is to create a design tool that combines and enhances social space and 
thermal comfort in the identified areas of focus. 

2. Methodology
This research comprises four stages: a literature review, a case study analysis (refurbished and non- 
refurbished social housing projects) leading to a comparative matrix, and a design tool that combines 
social spaces and thermal comfort efficiently. Based on literature, themes about social interactions and 
thermal comfort are established and analysed to inform an argument of why these topics are important 
in social housing. Six non-refurbished case study projects are analysed to form a comparative matrix, 
which synthesises common features and problems. Aspects analysed range from urban and dwelling 
typology, social spaces, to construction and building envelope details. The matrix captures areas of 
similarities and weaknesses and informs areas of focus where enhancing social spaces and thermal 
comfort could be achieved most effectively. In addition, two refurbished social housing case studies 
(international and NZ) are analysed. Based on the findings, a design tool is then established. The tool is a 
set of best practice design principles, represented in a table for designers and stakeholders to use. The 
table demonstrates how to best achieve enhancement of social space and thermal comfort within each 
identified area of focus. To achieve the desired holistic view and in accordance with the focus on 
architectural design, the research reviews and synthesises specialist research literature and projects 
reviews rather than conducting resident interviews or other forms of data collection. 

3. Literature study and review
The literature review examines authors’ perspectives of community and social sustainability, the  impacts 
of social interactions, how to best design for social interactions, thermal comfort parameters, effects of 
thermal comfort, and how-to best design for thermal comfort. Finally, it explores combining social spaces 
and thermal comfort. 
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3.1. Social spaces and social interactions 

The criteria for literature selection include articles that analyse community, social sustainability, and the 
psychology of social interactions in residential environments. Bramley and Power (2009), and Callies et al. 
(2003) discuss ideas that contribute to community and social sustainability. These include social 
interaction, social integration, cohesion, growth, sense of purpose, attachment, and safety. The literature 
reveals that social interactions play an essential role in achieving social sustainability and community. 

Literature reviewed states that social interactions contribute to enhancing communities  and personal 
health. For instance, Umberson and Montez (2010) proclaim that adults who are more socially connected 
are healthier and live longer than their more isolated peers. In addition, the literature analysed discusses 
green spaces as a common area for social interactions to occur. Green spaces and nature are argued to 
have health benefits. For example, according to Mitchell and Popham (2008), parks, playing fields and 
forests provide both a stress-reducing restorative effect and allow more physical activity, both of which 
improve health. Therefore, there is an argument that the positive health impacts of social interactions can 
be linked to the health benefits of green spaces. Overall, the literature analysed implies that social 
interactions and nature contribute positively to health. This is especially important in social housing 
because common demographics include elderly people (often isolated) and vulnerable people (health 
problems). 

Forster (2010), Karuppannan and Sivam (2011), and Talen and Ellis (2002) debate which design 
strategies best achieve spaces of social interactions and community. The literature analysed suggests that 
common strategies for building design include mixed housing, mixed density, accessibility, human scale, 
variety of spaces, attractiveness of public space, safety, units placed around a common space, common 
entries and meeting points, and local amenities. Common strategies for green spaces design include well-
located open spaces, pedestrian oriented spaces, vegetable gardens and planting; for example, a 
reduction in crime has been observed in areas with more natural features such as trees and grassy areas 
(Forster, 2010). Based on the literature, these strategies are the paramount ways  to achieve social 
interactions and community. In conclusion, social interactions can positively contribute to social 
sustainability, community, and health. In addition, literature reveals built and natural strategies that can 
foster social interactions. 

3.2. Thermal comfort and energy performance 

Literature has been searched for articles that analyse thermal comfort in social housing conditions. 
Haddad et al. (2019) and Diaz Lozano Patino and Siegel (2018) discuss factors that impact thermal comfort, 
including temperature, humidity, air velocity, mean radiant temperature, occupant metabolic level and 
clothing level. Many of these factors vary from person to person. For example, WHO (2007) recommends 
comfortable temperatures of 18-22°C (WHO Europe, 2007), whereas a study by Földváry  et al. (2017) 
defined the range of acceptable temperature as 20-24°C. 

The literature analysed underlines causal links between exposure to low or high indoor temperatures 
(i.e. exceeding certain ranges) and negative effects on health. For example, Diaz Lozano Patino et al. (2018) 
and Haddad et al. (2019) discuss that low temperatures can lead to poorer resistance to respiratory 
infections and increased blood pressure. High temperatures can lead to heat fatigue, heat exhaustion, and 
heat strokes. This is especially important for social housing occupants because they are 
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more at risk of health issues and spend considerable amounts of time in their homes. Therefore, it is 
imperative that healthy indoor conditions are maintained for social housing occupants. 

In addition, Diaz Lozano Patino and Siegel, (2018), Haddad et al. (2019), and Tiberiu et al. 2019) discuss 
that thermal comfort is directly linked to energy performance. Haddad et al. (2019) argues that energy 
performance is a major issue for social housing, because many social housing tenants have difficulties 
paying their electricity bills. This has become commonly addressed as energy poverty. In some cases, 
energy poverty has negative effects on health, because tenants choose not to turn on heating since they 
cannot afford it. This is exacerbated due to the substandard energy performance issues (minimal 
insulation, cold and damp environments) in social housing. 

Haddad et al. (2019) and Tiberiu et al. (2019) discuss crucial strategies utilised to improve thermal 
comfort and energy performance. These strategies include improving the building envelope, adding 
thermal insulation, improving airtightness, upgrading, or replacing windows and doors, controlled 
ventilation, solar radiation, and utilising passive design strategies to reduce the use of active cooling and 
heating systems. In addition, Tiberiu et al. (2019) highlights how glazed balconies can be used as thermal 
buffer zones in cold climates and in warm climates open balconies can be used as sub-spaces to shade 
spaces. In conclusion, achieving thermal comfort in social housing is particularly important to improve 
health outcomes, occupant perception of comfort and reduce energy poverty. Literature verifies that 
thermal comfort can be achieved through modernisation and retrofits. 

3.3. Social interactions and thermal comfort 

There is a literature gap with regards to social interactions and thermal comfort working in conjunction 
with each other. Therefore, both topics have been analysed individually. The literature reveals design 
strategies that can enhance social interactions and thermal comfort within developments. There is an 
opportunity to analyse how these strategies can work in conjunction with each other when refurbishing 
modernist social housing. This obviously has its limitations, where implementing strategies that maximise 
social spaces can compromise thermal comfort and vice versa. Therefore, strategies that can achieve 
desirable outcomes for social interactions in conjunction with thermal comfort are able to keep 
interventions small, while attaining maximum building performance, liveability, and health of tenants. In 
conclusion, literature verifies that design strategies that enhance social interactions and thermal comfort 
in social housing can promote communities and improve health. 

4. Case study analysis

4.1. Case studies non-refurbished – comparative matrix 

Six non-refurbished modernist social housing case studies in NZ are analysed systematically, firstly looking 
at building typology, separating projects into apartment block and low-rise high-density types. The 
apartment block typology consists of three case studies, Dixon Street Flats, Gordon Wilson Flats and 
Arlington George Porter Tower, all located in Wellington (NZ). The common features within the apartment 
block typology include 6+ storeys, common horizontal accessways, vertical stair cores and dual aspect 
units. The low-rise high-density case studies consist of Star Flats, Arlington Flats and Housing Corporation 
Flats, located in Wellington (NZ). The common features within the low-rise high-density developments 
include 1-3 storeys, individual entrances, and dual and triple aspect units. Each case study is analysed in a 
comparative matrix demonstrating existing design features and issues. 
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4.2. Results/ findings 

Floor Plans. The floor plans demonstrate the areas of focus that relate to social space and thermal 
comfort. They are then analysed based on where the areas of focus overlap. These areas of focus indicate 
where social spaces and thermal comfort can be combined and mutually enhanced. For instance, in these 
case studies, common areas of focus include entrances, circulation zones, stairways, balconies and 
community rooms. These areas of focus are spaces where social space and thermal comfort (building 
envelope) can work in conjunction with each other (Figure 1). 

Figure 1: Comparative matrix – case study floor plans 

Volumetric arrangements. The diagrams display the differences between the apartment block and low- 
rise high-density typologies. For example, the apartment blocks have large, shared entrances, circulation 
zones and stairways. Therefore, apartment blocks have a greater opportunity for social interactions to 
occur. In contrast, the low-rise high-density developments have smaller shared entrances, circulation 
zones and stairways and less people in these areas, (Figure 3). This means social interactions will occur 
less frequently and easily. The low-rise high-density typology has greater opportunity for winter balconies 
to have a strong relationship with communal outdoor spaces, where social interactions occur. 

Figure 2: Comparative matrix – volumetric arrangements 
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Social space issues. The social space diagrams represent common issues faced within modernist social 
housing developments. Some of these include safety issues, spaces not overlooked, undefined private and 
public spaces and underutilised spaces. The common areas that have the worst social space issues are the 
stairways and circulation zones because they are not overlooked by residents (no form of  passive 
surveillance) and create nooks where unsocial behaviours can occur (Figure 2). 

Figure 3: Comparative matrix – social space issues 

Thermal comfort/ energy performance issues. The case studies have a wall build up that consists only of 
structure and sometimes wall linings. These constructions typically have insufficient ability to prevent or 
control rainwater, movement/transmission of air, water vapor and thermal energy. As a result, they 
typically perform poorly in achieving thermal comfort within units (Lstiburek, 2010). 

The comparative matrix reveals common social space issues, building envelope issues and areas of 
focus. The areas of focus differ in importance for the apartment block and low-rise high-density 
typologies. 

4.3. Case studies - refurbished 

Prior to their recent refurbishment, the two case studies analysed, Tour Bois-le-Prêtre (France) and 
Newtown Park Apartments (NZ), exemplified many of the fundamental issues associated with modernist 
housing estates, which include cold, damp and poorly ventilated units, undefined public and private 
spaces, front doors that open directly into public spaces, and unsocial behaviours (Harvey, 2013). The 
recent refurbishments demonstrate the success of addressing these fundamental issues within social 
housing. 

Tour Bois-le-Prêtre was originally built in 1961 by prolific and then respected architect Raymond Lopez 
(Karakusevic, 2017). In 2011, the development has been refurbished by French architects Lacaton and 
Vassal + Druot. The concept of the project was to increase usable space, natural light, views, comfort, and 
thermal performance without moving residents. The innovative strategy of using winter balconies meant 
they could add on to the building without affecting tenants. The addition increases usable social space, 
and acts as a thermal buffer, reducing energy costs within units (Figure 4). 
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Figure 4: Tour Bois-le-Prêtre – diagrams based on Lacaton and Vassal’s plans (Karakusevic, 2017). 

Newtown Park Apartments was originally built in 1967 by D E Barry-Martin & Blake Architects (Harvey, 
2014). In 2013, the development was refurbished by architects Studio Pacific. The concept of the project 
was to increase safety, identity, improve facilities for the residents, including playgrounds, allotment 
gardens, drying facilities, seating, and green space. The project’s defining features include the successful 
open corridors on each floor that facilitate spaces of social interaction (Figure 5). In addition, each unit 
was upgraded with double glazing, insulation, and better ventilation. 

Figure 5: Newtown Park Apartments – diagrams based on Studio Pacific’s plans (Harvey, 2014). 

In conclusion, the case studies demonstrate a focus on designing spaces with multiple purposes. For 
example, in the Tour Bois-le-Prêtre the winter balcony acts as private and social space as well as a thermal 
buffer. In Newtown Park Apartments the corridor also acts as communal space. This concept of designing 
spaces with multiple purposes significantly contributes to the concept behind the design tool. 

5. Design tool
The design tool consists of a table that is broken into the areas of focus where social spaces and thermal 
comfort can work together and amplify each other. These areas include entrances, circulation zones, 
stairways, communal spaces, and winter balconies. These areas act as thermal buffer zones to the units. 
The units need to achieve the minimum 18°C objective. The tool consists of design strategies derived from 
the analysed literature and case studies. The strategies are categorized in terms of importance. For 
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instance, the most valuable strategies are listed first. The initial strategies can create fair outcomes 
within each area of focus. If all strategies are utilised, ideal outcomes are achieved (Table 1). 

Table 1: Social space and thermal comfort design tool 
ENTRANCES Fair Good Ideal 
SOCIAL SPACE 
Safety & accessibility: A: disabled accessible, B: visible, C: well lit, D: overlooked, E: 

limited entry access, F: privacy for nearby units. 
A&B AB 

C&D 
ABC 
DE&F 

Size & scale: A: proportional to façade and streetscape, B: minimum width 
of 3m, C: double height space. 

A A&B AB 
&C 

Social & aesthetics: A: visible, B: defined public & private entrances, 
C: interactive space (seating, letter boxes etc.), 
D: individuality, E: contributes to building façade and 
streetscape F: natural materials, G: planting. 

AB 
&C 

ABC 
D&E 

ABC 
DEF 
&G 

THERMAL COMFORT 
Temperature: A: 22°C +/- 4°C, B: 22°C +/- 3°C, C: 22°C +/- 2°C. A B C 
Passive strategies: A: natural light, B: natural ventilation, C: sheltered from 

weather, D: cross ventilation, E: double skin entry. 
A&B AB 

C&D 
ABC 
D&E 

CIRCULATION ZONES Fair Good Ideal 
SOCIAL SPACE 
Safety & accessibility: A: disabled accessible, B: overlooked, C: public & private 

separate, D: privacy for units, E: limited entry access. 
A&B ABC 

&D 
ABC 
D&E 

Size & scale: A: minimum width of 3m (if applicable), B: appropriate size 
and scale to building façade, C: double height space. 

A A&B AB 
&C 

Social & aesthetics: A: usable social space/ spaces of interaction (seating, 
planting), B: visually interesting, C: respectful to existing 
building, D: contributes to streetscape & building façade. 

A&B AB 
&C 

ABC 
&D 

THERMAL COMFORT 
Temperature: A: 22°C +/- 4°C, B: 22°C +/- 3°C, C: 22°C +/- 2°C. A B C 
Passive strategies: A: natural light, natural ventilation, B: flexibility between 

open and sheltered, C: passive cooling. 
A A&B AB 

&C 
STAIRWAYS Fair Good Ideal 
SOCIAL SPACE 
Safety & accessibility: A: overlooked, B: well lit (natural light), C: visible. A A&B AB&C 
Size & scale: A: size related to number of residents, B: appropriate size & 

scale for a stairway, C: visually clear that it is a stairway. 
A A&B AB 

&C 
Social & aesthetics: A: respectful to existing building, B: contributes to 

streetscape & building façade, C: seats & planting. 
A A&B AB 

&C 
THERMAL COMFORT 
Temperature: A: 20°C +/- 4°C, B: 20°C +/- 3°C, C: 20°C +/- 2°C. A B C 
Passive strategies: A: natural light & ventilation, B: sheltered, C: passive cooling. A A&B AB&C 
COMMUNAL SPACES Fair Good Ideal 
SOCIAL SPACE 
Safety & accessibility: A: disabled accessible, B: visible, C: functional & safe 

common areas, D: overlooked/ open (safe), E: well lit. 
A&B ABC 

&D 
ABC 
D&E 

Size & scale: A: appropriate size & scale (relative to development), 
B: visually clear it is communal space, C: double height space. 

A A&B AB 
&C 

Social & aesthetics: A: social space (seating, gardens, games, kitchen, bathroom), 
B: visually interesting, C: respectful to existing building. 

A A&B AB 
&C 
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THERMAL COMFORT 
Temperature: A: 22°C +/- 2°C, B: 22 +/- 1°C, C: 22°C +/- 0.5°C. A B C 
Passive strategies: A: natural light, B: cross ventilation, C: passive cooling. A A&B AB&C 
WINTER BALCONIES Fair Good Ideal 
SOCIAL SPACE 
Safety & accessibility: A: disabled accessible, B: form of passive surveillance, C: 

privacy for units, D: avoid climbing aids (safety) 
A&B AB 

&C 
ABC 
&D 

Size & scale: A: minimum area 6m2, B: space for clothesline, C: correct size 
and scale relative to apartment, D: double height space. 

A&B AB 
&C 

ABC 
&D 

Social & aesthetics: A: respectful to existing building, B: contributes to building 
façade & streetscape, C: individuality, D: visually interesting, 
E: planting, F: utilisation of views. 

A&B ABC 
&D 

ABC 
DE&F 

THERMAL COMFORT 
Temperature: A: 22°C +/- 4°C, B: 22°C +/- 3°C, C: 22°C +/- 2°C. A B C 
Passive strategies: A: natural light & ventilation, B: flexibility between open and 

sheltered, C: passive heating & cooling strategies. 
A A&B AB 

&C 
In Addition, UNITS Fair Good Ideal 
SOCIAL SPACE 
Floor plan: A: open plan living, B: balcony, C: double height space. A AB AB&C 
THERMAL COMFORT 
Temperature: A: 22°C +/- 2°C, B: 22 +/- 1°C, C: 22°C +/- 0.5°C. A B C 
Passive strategies: A: large windows facing north (sun), B: openable windows, C: 

thermal mass flooring, D: minimise unwanted solar gain, 
E: cross ventilation, F: insulating glass. 

A&B ABC 
&D 

ABC 
DE&F 

BUILDING ENVELOPE 
Detailing: A: rainwater control layer, B: air control layer, C: vapour 

control layer, D: thermal control layer, E: exterior envelope 
- - ABC

D&E
R values: A: roof: R 3.3, walls: R 2.0, floor: R 1.3, glazing R 0.4, B: roof: 

R 5.5, walls: R 3.7, floor: R 2.7, glazing R 0.53, C: roof: R 8.3, 
walls: R 5.5, floor: R 3.7, glazing R 0.6. (MBIE, 2020) 

A B C

6. Implications
This paper set out to establish a design tool to efficiently refurbish NZ’s modernist social housing. The 
design tool aims to be simple and effective by narrowing all the information gathered into a manageable 
checklist. There are noticeable limitations. For instance, not all strategies will be able to be implemented 
into every site. Attaining maximum social spaces can compromise thermal comfort and vice versa. The 
tool is an addition to any structural upgrades needed. 

Overall, through the analysis of literature, the research demonstrates that social interactions and 
thermal comfort play a significant role in establishing functional communities and positive health 
outcomes for social housing tenants. Literature also has revealed design strategies to achieve optimal 
social spaces and thermal comfort. The comparative matrix analysis determines problems, where social 
and thermal aspects overlap within existing modernist social housing. In addition, areas of focus have 
been established. The refurbished case studies demonstrate effective design strategies and the success 
of spaces having multiple purposes. The results can inform decisions around refurbishing or demolishing 
existing social housing, in order to increase the uptake and quality of refurbishments, to preserve built 
heritage, and to reduce resource and energy footprints of housing in NZ. 



520 

 Sarah Pells and Hans-Christian Wilhelm 

References 
Bramley, G., & Power, S. (2009). Urban Form and Social Sustainability: The Role of Density and Housing Type: 

Environment and Planning B: Planning and Design. https://doi.org/10.1068/b33129 
Callies, D. L., Franzese, P. A., & Guth, H. K. (2003). Ramapo Looking Forward: Gated Communities, Covenants, and 

Concerns. The Urban Lawyer, 35(1), 177–202. JSTOR. 
Diaz Lozano Patino, E., & Siegel, J. A. (2018). Indoor environmental quality in social housing: A literature review. 

Building and Environment, 131, 231–241. https://doi.org/10.1016/j.buildenv.2018.01.013 
Diaz Lozano Patino, E., Vakalis, D., Touchie, M., Tzekova, E., & Siegel, J. A. (2018). Thermal comfort in multi-unit 

social housing buildings. Building and Environment, 144, 230–237. 
https://doi.org/10.1016/j.buildenv.2018.08.024 

Földváry, V., Bekö, G., Langer, S., Arrhenius, K., & Petráš, D. (2017). Effect of energy renovation on indoor air quality 
in multifamily residential buildings in Slovakia. Building and Environment, 122, 363–372. 
https://doi.org/10.1016/j.buildenv.2017.06.009 

Forster, P. (2010). An introduction to environmental psychology. 22(01), 1–6. 
Habitat for Humanity New Zealand. (2019). The Need in New Zealand—Housing issues in New Zealand affect New 

Zealand’s wealth, health and quality of life. Habitat for Humanity New Zealand. https://habitat.org.nz/who-we- 
are/the-need-in-new-zealand/ 

Haddad, S., Pignatta, G., Paolini, R., Synnefa, A., & Santamouris, M. (2019). An extensive study on the relationship 
between energy use, indoor thermal comfort, and health in social housing: The case of the New South Wales, 
Australia. IOP Conference Series: Materials Science and Engineering, 609(4), 042067. 
https://doi.org/10.1088/1757-899X/609/4/042067 

Harvey, J. (2013). Central Park Apartments and Te Ara Hou Apartments. Architecture New Zealand, 4, 44–55. 
Harvey, J. (2014, July 15). Newtown Park Apartments. Architecture Now. /articles/newtown-park-apartments-1/ 
Karakusevic, P. (2017). Social housing: Definitions & design exemplars. Riba Publishing. 
Karuppannan, S., & Sivam, A. (2011). Social sustainability and neighbourhood design: An investigation of residents’ 

satisfaction in Delhi. Local Environment, 16(9), 849–870. https://doi.org/10.1080/13549839.2011.607159 
Lstiburek, J. (2010, July 15). BSI-001: The Perfect Wall. Building Science Corporation. 

https://www.buildingscience.com/documents/insights/bsi-001-the-perfect-wall 
Mahdavinejad, M., Mashayekhi, M., & Ghaedi, A. (2012). Designing Communal Spaces in Residential Complexes. 

Procedia - Social and Behavioral Sciences, 51, 333–339. https://doi.org/10.1016/j.sbspro.2012.08.169 
MBIE, M. of B., Innovation and Employment. (2020). House insulation requirements. Building Performance. 

https://www.building.govt.nz/building-code-compliance/h-energy-efficiency/h1-energy-efficiency/building- 
code-requirements-for-house-insulation/house-insulation-requirements/ 

Mitchell, R., & Popham, F. (2008). Effect of exposure to natural environment on health inequalities: An observational 
population study. The Lancet, 372(9650), 1655–1660. https://doi.org/10.1016/S0140- 6736(08)61689-X 

Talen, E., & Ellis, C. (2002). Beyond Relativism: Reclaiming the Search for Good City Form. Journal of Planning 
Education and Research, 22(1), 36–49. https://doi.org/10.1177/0739456X0202200104 

Tiberiu, C., Daniel, B., Andreea, V., & Cătălin, L. (2019). Glazed balconies impact on energy consumption of multi- 
story buildings. E3S Web of Conferences, 111, 06079. https://doi.org/10.1051/e3sconf/201911106079 

Umberson, D., & Montez, J. K. (2010). Social Relationships and Health: A Flashpoint for Health Policy. Journal of 
Health and Social Behavior, 51(Suppl), S54–S66. https://doi.org/10.1177/0022146510383501 

WHO Europe. (2007). Housing, energy and thermal comfort: A review of 10 countries within the WHO European 
Region. https://apps.who.int/iris/handle/10665/107815 

http://www.buildingscience.com/documents/insights/bsi-001-the-perfect-wall
http://www.buildingscience.com/documents/insights/bsi-001-the-perfect-wall
http://www.buildingscience.com/documents/insights/bsi-001-the-perfect-wall
http://www.building.govt.nz/building-code-compliance/h-energy-efficiency/h1-energy-efficiency/building-
http://www.building.govt.nz/building-code-compliance/h-energy-efficiency/h1-energy-efficiency/building-
http://www.building.govt.nz/building-code-compliance/h-energy-efficiency/h1-energy-efficiency/building-



