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Abstract: The health of urban citizens is largely defined by how their living environments are
planned, built, and operated, but scientific and policy discourse about sustainable building has often
ignored this. Furthermore, while the complex relations between health and the characteristics of built
environments require system-orientated thinking and interdisciplinary interventions, they have—
until recently—mainly been addressed with conventionally narrow sector-based (mostly technocratic)
approaches (e.g., in regard to energy efficiency or carbon reduction). This paper, however, investigates
how health co-benefits are perceived by stakeholders in the field of sustainable building in Vietnam.
It examines empirical insights collected from a large-scale household survey—with a focus on a
green building-certified project case study—conducted in Ho Chi Minh City, Vietnam, six thematic
webinars, and eleven expert interviews. Among other things, the paper points out a challenging
mismatch between the high importance homebuyers place on green building health benefits, and
the focus of stakeholders on energy-saving benefits, which are not necessarily the homebuyers’ most
pressing concerns. Therefore, the paper concludes that improved health and well-being should be
more strongly considered as co-benefits of green buildings. Equally important is that this paper also
brings attention to the essential systemic approach in both academic and practical efforts toward the
implementation of the SDGS3, to “ensure healthy lives and promote wellbeing for all ages”, and SDG
11, “to make cities and human settlements inclusive, safe, resilient and sustainable”.

Keywords: green building certification; green building movement; health co-benefits; sustainable
building; SDG 3; SDG 11; intersectoral approach; users’ perspectives; urban health

1. Introduction

Cities currently account for more than half of the world’s population and will account
for three-quarters of it by 2050 [1]. As hubs of major physical and socio-economic structures
and activities, cities pose risks to human health due to air pollution, noise, urban heat island
effects, a lack of green spaces, etc. [2,3]. At the same time, cities also provide opportunities
for innovative health solutions and for preventing disease and injuries [4]. This urban
health-mediating function is critically performed by residential built environments, which
provide conditions necessary for everyday life (drinking water, food, fresh air, and a
healthy environment for learning, working, social interaction, etc.) [5]. The multiple
relationships between the diverse housing environment characteristics can influence the
physical health, mental health, and social well-being of individuals, households, and
population groups [6]. These impacts were clearly illustrated during the recent COVID-19
pandemic that fundamentally changed the ways people live, work, and communicate [7].

The role of the built environment in shaping human health is visualized in the promi-
nent Health Map of Barton and Grant (2006) (Figure 1), which builds on the World
Health Organization (WHO)’s urban health policy principles and the socio-ecological
model of Gunnar Dahlgren and Margret Whitehead (1991), relating health to the physi-
cal/social/economic environment [8]. The Health Map, also inspired by ecosystem theories
and the principle of sustainable spatial development (see Barton et al., 1995) [9], offers a
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visual tool for communicating and analyzing the health-settlement relationship [5,10,11]
(see Figure 1). The model additionally emphasizes that individuals, as the model’s center,
can both influence and be influenced by their environment [12]. Such systemic com-
plexities, therefore, require system thinking and a radical shift from disciplinary and
multi-disciplinary contributions to more interdisciplinary and—at an even higher level—
transdisciplinary approaches. In the best case, such a transformative approach integrates
the contextual knowledge/know-how of researchers, policymakers, professionals, and
communities, shaped by local geography, politics, economy, and culture [6,13]. This shift
equally necessitates revisiting the tacit relationship between SDG 3, to “ensure healthy lives
and promote wellbeing for all ages”, and SDG 11, “to make cities and human settlements
inclusive, safe, resilient and sustainable”. While each SDG has been remarkably successful,
the intertwined co-benefits of their implementation are still not fully elaborated on [4,14].

hereditary
factors

The determinants of
health and well-being
in our neighbourhoods

Figure 1. Health map [5].

The building and construction sector accounts for around 37% of energy- and process-
related CO; emissions [15] and about 33% of total final energy consumption [16]. Among
other things, this poses serious threats to public health due to greenhouse gas emissions
and consequent air pollution. In line with the sustainable development agenda, the Green
Building Movement (GBM) has emerged globally, promoting sustainable building solutions,
in the case of this paper generally called “green buildings”, with innovative and energy-
efficient building designs, materials, and smart technologies, combined with new forms of
policies and sustainable business practices [17-19]. Challenges in promoting GBM have
been largely studied in both developed and developing contexts, yet with limited insights
from the building users’ perspectives. However, the implementation of a systemic approach
and the intertwined relationships between health and the urban built environment remain
underrepresented in public and academic GBM discussions, which predominantly focus
on energy efficiency and carbon reduction benefits [20].

Since the start of the economic reform process during the mid-1980s [21], Vietnam has
undergone rapid industrialization and urbanization. Even throughout the COVID-19 pan-
demic, it remained the best performing construction market in the Asia Pacific region [22].
The rapid economic growth of this sector has nevertheless contributed to environmen-
tal and public health deterioration due to, among other things, air and noise pollution,
loss of green spaces, increase in urban heat stress, etc. [23]. At the moment, Vietnam's
booming building sector accounts for about 43% of energy consumption and for about
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30—40% of carbon emissions [24]. In the last two decades, high-rise residential buildings
(HRBs) have been the fastest growing housing typology, erected mainly to save land and
to house the ever-increasing urban population [25,26]. Along with national commitments
toward global sustainable development, climate change agendas, and foreign assistance
programs, energy-efficient buildings have also been promoted [24]. In addition to govern-
mental efforts, market-based green building rating tools have been introduced in Vietnam,
including the most popular ones, like the Leadership in Energy and Environmental Design
(LEED), Green Building Rating System, and LOTUS, a set of market-based green building
rating tools developed by the Viethnam Green Building Council (VGBC), and more recently
EDGE (Excellence in Design for Greater Efficiencies), introduced to Vietnam in 2015 by
the International Financial Corporation (IFC), the World Bank Group, and GREEN MARK
(developed in the Singapore) (see [27,28]). These certification tools mainly originate inter-
nationally and follow building physics science to evaluate the environmental performance
of a building [29].

Several studies have mapped out key challenges for the GBM in Vietnam, in gen-
eral [30-32]. However, these mainly address the questions using either highly technocratic
indicator-based methods, or focus on professional groups, while mostly overlooking the
perspectives of homebuyers/building users. In addition, little knowledge of the percep-
tions of health co-benefits of GBM in Vietnam is found in the current literature, at least to
the authors” awareness.

Therefore, the main research question of this paper is how health co-benefits are being
perceived by stakeholders of Vietnam’s construction sector, thereby explicitly including
the view of homebuyers/building users. Based on interdisciplinary social science-based
research, the paper examines empirical insights, collected from six thematic webinars,
expert interviews, and a large-scale household survey conducted in Ho Chi Minh City,
Vietnam, with a focus on a green building-certified project case study. Among other things,
the paper points out a challenging mismatch between the high importance homebuyers
place on green building health benefits, and the focus of GBM stakeholders on energy-
saving benefits, which are not necessarily the homebuyers’ most pressing concerns.

The following parts provide a relevant literature overview, explain the paper’s method-
ology, and discuss empirical evidence. The discussion of empirical evidence starts with the
quantitative results of the household survey, which are discussed in the following section
with reference to the complementary qualitative insights collected from expert interviews
and thematic webinars. The paper finishes with concluding remarks and the identification
of further research needs.

2. Literature Overview

The literature of past decades has been dominated by conventionally narrow sector-
based approaches and a lack of empirical findings that systematically analyze the dynamic,
non-linear, and complex relations between health and built environments [6,33].

Green buildings are globally certified with a variety of international and national
commercial and non-mandatory rating schemes [19]. Some major schemes are Leadership
in Energy and Environmental Design (LEED) in the United States, British Research Estab-
lishment Environment Assessment Methodology (BREEAM), Deutsche Gesellschaft fiir
Nachhaltiges Bauen (DGNB), Haute Qualité Environnementale (HQE) in France, BEAM
Plus (Hong Kong), Green Mark (Singapore), and Green Star (Australia) [34,35]. Their
crediting focus varies across markets but generally considers key criteria of Site, Energy,
Water, Indoor Environment Quality, Material, Waste and Pollution, and Management [36].
Energy, however, remains the most important criterion, followed by Indoor Air Quality
and Water [36].

In response to increasing public concerns about healthy built environments, several
health-oriented green building rating tools have recently joined the market, distinguishing
themselves by endorsing health and wellness factors. Examples include WELL and Fitwel.
WELL claims to promote healthy buildings by applying physical and social environmental
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science to improve users’ health, well-being, and performance [37]. The tool is evaluated
to exceed the scope of normal rating systems, as it demands efforts to evaluate criteria
related to food, physical recreation, etc., which are not always prioritized by investors [34].
Fitwel makes known its vision for a healthier future of healthier occupants and healthier
communities [38]. As of now, the total number of WELL- and Fitwel-certified and pre-
certified projects globally is still comparatively low—only in the four-digit range. Other
current rating tools have also developed specialized categories underscoring buildings’
operational aspects (e.g., LEED O + M and the DGNB In-Use) [34]. These assessments
extend beyond the initial stages of design and construction, offering more comprehensive
health benefits for users [39].

Among the advocated tangible and intangible benefits (see [19,40]), health co-benefits
have been reported due to optimized indoor environments (i.e., natural lighting, ventila-
tion, reduced contaminants like VOCs, formaldehyde, allergens, ETS, NO2, and PM) and
reduced local impacts to building sites (i.e., air and noise pollution, etc.) [41-43]. Empirical
findings reveal reduced sick building symptoms (i.e., cardiovascular/respiratory symp-
toms and other illnesses) and mortality rates and increased productivity of occupants in
green buildings [43—46]. Health co-benefits are also enhanced because they use recycled,
non-toxic, long-life-cycle, and ecologically friendly materials [30]. Buildings with innova-
tive design and engineering measures for improving built environments are asserted to
contribute to SDG implementation, especially SDG 3 and SDG 11 [46].

However, localized green building codes, especially in the developing world, do not
systematically highlight health improvement as a crucial co-benefit [36,47]. In addition,
health co-benefits are found to be largely omitted in the burgeoning literature evaluating
sustainable buildings (for examples, see [19,48-50]. Although health benefits are found to
be nearly equivalent to energy savings of green buildings in the United States, and up to
10 times higher in developing countries, health benefits have not been adequately examined
alongside energy saving and reduced air pollution benefits [45]. The promotion of health-
oriented green building rating tools is equally challenging. On one hand, the real estate
sector’s interest is seen in the increasing number of buildings following health-oriented
rating schemes (see [43]). On the other hand, specific criteria concerning health—for
example, healthy diet provision or physical recreation opportunities—are perceived to
be time- and effort-consuming, often going against investors’ interests [34]. Furthermore,
health-oriented rating tools may be appropriate for certain countries but not for others, as
they relate to specific national health regulations and require a clear understanding of a
country’s unique legislation before being adopted in the building market [34].

In addition, building users’ perspectives have been mostly overlooked in studies on
GBM challenges. Specifically, Ametepey et al. (2015) [51] report six groups of barriers:
financial barriers, political barriers, management/leadership barriers, technical barriers,
socio-cultural barriers, and knowledge/awareness barriers. Other studies further em-
phasize obstacles caused by the following: a lack of policy guidelines and governmental
incentives [52,53]; a lack of knowledge and technical skills (i.e., interdisciplinary cross-team
collaboration, critical thinking, stakeholder engagement and communication, etc.) [54,55];
higher risks in project management (contracting, work scheduling, budgeting, communi-
cation, multiple stakeholder engagement, etc.) [55]; and a lack of financing schemes (e.g.,
bank loans, surety bonds) or insurance arrangements [52,56]. Among these challenges,
higher costs of green building projects are reported to remain a top barrier for the green
building market in both developed and developing contexts [52].

In Vietnam, although the GBM has gained attention from both public and private sec-
tors, it still struggling to penetrate “a market crowded with conventional buildings” [18,30].
While about 250,000 new housing units are added each year in Hanoi and Ho Chi Minh
City alone, there are only 266 certified green buildings that are completed and put into use
nationwide as of December 2022, mainly distributed in big cities [31,57]. Out of these, in-
dustrial buildings comprise about 38%, residential buildings comprise about 37%, followed
by office spaces (more than 12%) and hospitality spaces (approx. 9%) [57]. Among certified
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residential projects in Vietnam, the EDGE certificate overwhelmingly dominates the market
with a share of 97.6%, followed by LEED (2.3%) and LOTUS (0.1%) [57]. Health-oriented
tools like WELL and Fitwel are not yet applied in the Vietnamese market.

Major challenges for the GBM in Vietnam in general have been mapped out, includ-
ing a lack of legislative regulations (i.e., technical codes, standards, guidelines), a lack of
competent consultants and general contractors to execute Green Building projects, and a
limited market of sustainable materials and products [27,31]. Seven main barriers to market
growth in Vietnam are reported by Nguyen et al. [18] to consist of the low electricity price,
lack of government incentives, limited supply of skilled employees, short-term thinking,
misaligned incentives between building developers and users, low awareness, and price
sensitivity discouraging property developers. Through the perspectives of general contrac-
tors, Nguyen et al. [58] identify a lack of owner determination, technical knowledge, and
experience among designers and projects. Tran and Huang (2022) [59] point out four major
obstacle groups concerning planning and organizational activities, onsite management,
control activities, and the green supply chain. Among those, the non-readiness of the
external supply chain is the most dominant. Pham et al. (2019) [30] emphasize the lack
of knowledge and experience among general contractors for implementing sustainable
building projects and highlight the need for professional training. Other challenges include
project manager incompetence, unavailability of sustainable materials and technologies,
and developer resistance to the change toward sustainability [60].

These above studies have, however, mainly used either highly technocratic indicator-
based methods, or focused purely on professional groups, while overlooking building
users’ perspectives. Specifically, although building users’ low awareness is summarized
as a challenge by Dung et al. [31], the cited studies (see [18,30,32]) hardly discuss this in
detail or provide any empirical insights. What is known so far is that the uptake of GBM
is explained by the benefits brought to building users [30]; building project developers
consider cost efficiency in order to meet users’ satisfaction levels [30]; and while stakeholder
involvement is statistically analyzed to be the most important factor in project preparation,
building users are not specifically identified [32]. GBM is hindered by the ownership
structure (e.g., developers pay for up-front costs, whilst operational cost savings benefit
the occupants) and the behavior of occupants (e.g., occupants consume more electricity
when using energy-saving equipment) [18]. Again, little knowledge on the perceptions
of health co-benefits of GBM in Vietnam is found in the current literature, at least to the
authors” knowledge.

3. Methodology

This pilot study builds on intersectoral social science-based research, thereby trying to
answer the question “How are health co-benefits perceived by stakeholders of the Green
Building Movement in Vietham?”.

It follows an exploratory approach involving different stakeholders in different sectors—
building construction, energy, health, etc.—based on quantitative data gained through a
household survey among residents of high-rise buildings in Ho Chi Minh City. It also
draws from qualitative data from six thematic webinars and eleven expert interviews which
included stakeholders from various sectors related to the urban built environment and also
related to urban health in Vietnam.

In particular, our quantitative data are based on a large-scale household survey in
Ho Chi Minh City with a focus on the case study of HausNeo building project certified by
EDGE. The total sample number is 560 households, including 169 from HausNeo, 31 from
other certified green building projects, and 360 from conventional buildings (not certified
as green buildings) (see also Table 1).
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Table 1. List of survey samples of the survey in Ho Chi Minh City.
Number Building Type Number of Interviews in Each Building Type Share
1 EZ LAND HausNeo 169 30.2%
2 Other certified green buildings 31 5.5%
3 High-range non-certified buildings 94 16.8%
4 Mid-range non-certified buildings 92 16.4%
5 Low-range non-certified buildings 174 31.1%
Total 560 100.0%

The main survey took place in February 2020 (see questionnaire in English language:
Appendix B, Table A3; in Vietnamese language: Appendix C, Table A4), with an extra
section surveyed in July 2021. All interviews were conducted directly between contracted
and trained Vietnamese interviewers and the household representatives. Apart from the
HausNeo case study building, all of the other buildings were randomly selected to ensure
the representation of both certified and non-certified buildings. Inside each building, the
households were also randomly approached depending on their availability. An overview
of the spatial distribution of the surveyed high-rise buildings within the administrative
borders of Ho Chi Minh City can be found in Figure 2.

Binh Duong province

Long An province

Hoc Mon

Thu Duc City
® 9

s Nneo

Binh Chanh Dong Nai province

@  (oreen buiding
certification)

\ ™ Distrct borders

™ oy Border

N

Figure 2. Location of survey buildings and HausNeo case study within the borders of Ho Chi
Minh City.

The questionnaire was jointly developed by the research project teams in Germany and
in Vietnam. Pre-testing interviews were conducted encompassing 50 households in January
2020. The subsequent refining process of the questionnaires was then supported by the local
research partners from Hanoi University of Civil Engineering and from Ton Duc Thang
University in Ho Chi Minh City. The content of the questionnaires in both English and
Vietnamese can be found respectively in Table A3, Appendix B and Table A4, Appendix C.
The collected data were analyzed with SPSS software, mainly based on descriptive statistics,
crosstabs, and Average Likert Values (ALV) analysis. Accordingly, the ALV has a negative
relation with each factor’s level of importance, meaning that the higher the ALV value, the
lower the level of importance or concern placed on the studied factor by the homebuyers.
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The surveyed conventional buildings were categorized into buildings of high-, mid-,
and low-range markets based on the selling price per square meter (see Table 1). Low-range
market buildings have prices below VND 20,000,000/square meter (sqm) (below USD 850),
mid-range market buildings sell for VND 20,000,000 to 35,000,000/sqm (about USD 850
to 1500), and high-range market buildings are sold for more than VND 35,000,000/sqm
(more than USD 1500). The prices of building units are either reported by respondents or
collected from each building project’s website homepage.

Other certified green buildings, besides HausNeo, include the Orchard Garden with
EDGE certificate, Fuji Flora with EDGE certificate, and Diamond Lotus with LOTUS
certificate. The locations of these green buildings are identified in Figure 2.

The empirical qualitative data were collected from expert interviews, participant
observations, and discussions of six thematic webinars organized by the authors. Interviews
have been conducted with eleven experts altogether, among them architects, construction
engineers, managers, developers, university researchers, and lecturers. These experts are
all professionally trained either in Vietnam or overseas and are experienced in their field.
Most of them are also known for being actively involved in Vietnamese green building
certification schemes, either as qualified consultants, trainers, or representatives from
developing companies. The detailed list of interviewed experts and codes is mentioned
in Table A2, Appendix A. Data from the webinars were analyzed based on three keynote
speeches per webinar, the panel discussions (usually featuring four to five panelists), and
the open exchanges with the online audience ranging from 100 to 500 participants. Keynote
speakers and panelists are active in the fields of urban health, sustainable neighborhood
development, and sustainable building. Their professional backgrounds include academia,
the national and municipal policy-making level, practitioners, and private developers, as
well as civil society and community organizations. Insights provided in the results section
of this paper are major points commonly raised by these experts and the audience. They
are coded with a capital W + the number of the specific webinar. For example, insights
from Webinar One are coded W1, from webinar three W3, etc. The detailed list of webinar
topics and codes is mentioned in Table A1, Appendix A.

4. Results
4.1. Introduction to HausNeo Building Characteristics

The HausNeo building project, an EDGE-certified green building (hereafter called
HausNeo for short), has been developed by EZ Land Vietnam Development Joint Stock-
Company (JSC) in the rapidly urbanizing and newly founded Thu Duc sub-city (until the
year 2020 part of District 9) in Ho Chi Minh City. HausNeo claims to follow the German
Bauhaus style, offering two high-rise 18-story blocks of 568 so-called “European-styled”
mid-range market condominiums with units from 45 to 67 m? in size. A view of HausNeo
building is shown in Figure 3.

HausNeo received an EDGE certificate in 2019 describing itself to follow a strict proce-
dure, from site selection, design, and construction to operation and maintenance. HausNeo
apartments feature passive design solutions (i.e., reduced window-to-wall ratios, installed
external shading devices, etc.), energy-efficient lighting, low-flow faucets, and lower em-
bodied energy building materials, with firm control in the process of construction and
handover to optimize costs and raw material use. According to its specific EDGE certificate,
HausNeo apartments save 29% in energy, 32% in water, and 47% in embodied energy in
materials compared to conventionally constructed buildings of the same typology [61].
During an informal interview with the CEO and the Director of Development of EZ Land
Vietnam, the authors were informed that the investments required to achieve the (Standard)
EDGE certification in the case of HausNeo only increased the total building expenses
by about 1%. According to them, this is because Standard Edge is focused more on the
end-user’s apartments than on the primary building system. As it happened, the increased
costs of upgrading specs for the apartments did not have a significant impact on the total
construction costs. The increase in building costs due to the green building certification
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was relatively minor due to standardized designs and standardizing products for all units
and through choosing appropriate resource-saving options. The Director of Development
of EZ Land Vietnam gave the example that, in the case of building materials, the internal
partition walls were built using non-burned brick.

bt |
aw i
RRRY |

Aanuw

Wy
S

3
1

LU U

RARRARAR | A
AT

o s
g 0
NN

TreREEEREed

A LR AR AR AR A AR
e

[ it
N e

-

ARRRRRAARRRRABRARRAR

ARRRARRRRR

27227 L]
pp————r———r ]

f—

qraeee
h S

Figure 3. Panorama view of HausNeo case study building in Thu Duc City, Ho Chi Minh City,
Vietnam.

EZ Land is marketing the HausNeo project towards middle-income young families
as its main target group and is further claiming to advocate for environmentally friendly
lifestyles in general.

4.2. Households’ Socio-Economic Conditions

Our survey showed that HausNeo indeed has younger and smaller-sized families,
compared with those in conventional projects. Most respondents (90%) are between 25
and 40 years old and live in families of less than 4 members. They have higher education
and more professional backgrounds; nearly 90% received a bachelor’s degree or higher
education, compared with 67% in conventional buildings. More HausNeo families have an
average income of less than VND 45 million/month (about USD 1920) and own less high-
value assets (cars or property for rent). The survey also showed that HausNeo households
own significantly fewer air conditioning (A/C) devices, and the devices they do own
usually possess a higher energy efficiency rating, which is evident through the energy
consumption labelling system in Vietnam (see Figures 4-8).

One or two M Three or four © Five or more than five

Figure 4. Percentage of HausNeo household size (N = 169).
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Figure 5. Percentage of age groups of households in HausNeo and conventional buildings (N = 534).
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Figure 6. Percentage of education groups of households in HausNeo and conventional buildings

(N =534).
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Figure 7. Percentage of income groups of households in HausNeo and conventional buildings
(N =516).
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Figure 8. Ownership of A/Cs energy labelling stars (%) (N = 481).

4.3. Power Consumption

Data show that, compared with conventional building households, those living in
HausNeo households exhibit significantly less monthly power consumption. HausNeo
households also consume less power per sqm, showing that their relatively small apartment
size is not a key influencing factor in this. Together, the survey could prove that residents
living in environmentally certified buildings pay about 37% less for their monthly electricity
bill compared to households living in conventional buildings (Figures 9 and 10).

500
450
400

350
300 372
250 297
200
150
100
50
0

HausNeo  Other certified High-range Mid-range Low-range
GBs market market market
buildings buildings buildings

kWh

Figure 9. Average monthly power consumption (kWh) of different building categories (N = 295,
including 113 households living in certified buildings and 182 households living in conventional buildings).

7.0
6.0

_— 5.5

4.0 4.6
3.0

2.0
1.0
0.0

5.7

kWh/sq

HausNeo building Other GB High-range Mid-range
buildings buildings buildings

Figure 10. Average monthly power consumption (per sqm) between different building categories
(N =126).
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The significantly lower power consumption of HausNeo households might result
from building features supporting passive cooling like constructive shading (in addition to
factors like building users” environmentally friendly habits and lifestyles). These facilitate
better natural lighting and ventilation, thus lowering the need for artificial lighting and
mechanical cooling. These features combined certainly improve the health of building users.

4.4. Knowledge about Green Building Certification

Surprisingly, our survey revealed that a large part (41%) of the interviewed HausNeo
residents are unaware that there are green building certifications, although they are living
in such a building (see Figure 11). In contrast, it is less surprising that 62% of respondents
living in conventional buildings are unaware of green building certifications. All in all, this
is a highly interesting finding, implying a general lack of public awareness about green
building concepts and respective certification schemes.

80%
59% 62%
60%
A1% 38%
40%
20%
0%
HausNeo Building Other Non-certified Buildings
HYes mNo

Figure 11. Awareness of Green Building certificates like EDGE, LEED, LOTUS (%) (N = 514).

4.5. Factors Influencing Homebuyers” Decisions

Factors influencing households” homebuying decisions were evaluated based on Likert
scales (1 being most important and 5 being least important). The perception of each factor’s
importance is examined based on ALV scores. Results are presented in Table 2.

Table 2. Average Likert Value for important factors influencing homebuying decisions.

A Bright Rooms  Good Natural Apartment Good . Technical
partment . U . Fengshui £
Price Per Sqm and Big Ventilation of Investment Construction Alignment Features for
Windows the Rooms Value Quality Energy Saving
1.4 1.2 1.7 1.2 21 1.6
HausNeo 14(N =169) (N = 169) (N = 168) (N = 116) (N = 169) (N = 169) (N = 169)
Conventional 1.7 1.6 1.5 1.7 14 1.7 1.6
buildings (N =363) (N = 345) (N =363) (N =358) (N =363) (N = 345) (N =362)
1.5 1.4 1.7 1.3 1.9 1.6
Total 16 (N =532) (N = 514) (N = 531) (N = 474) (N = 532) (N = 514) (N = 531)

4.6. Sustainable Building Features

Among other things, a building’s physical sustainable conditions are perceived as most
important by HausNeo households, including good construction quality (i.e., windows,
walls, cooling insulation) (1.2), the natural ventilation system (1.22), and bright rooms with
big windows (1.37) (see Table 2). Home features for natural cooling and ventilation are also
very important factors to conventional building households (1.39 and 1.52, respectively).
This finding positively reveals that households pay attention to green building features.
However, the thematic webinars reveal the participants’ shared view that there is a need
to increase public awareness of green building features like environmentally friendly
design, sustainable construction methods and materials, and energy sources or water usage
(W1, W2, W3, W5, W6, W7). In their view, both homebuyers and businesses still often



Sustainability 2023, 15, 10296

12 of 26

misunderstand “green buildings”, thinking that means planting many trees in front of the
building, green facades only, or just having plant pots on the balcony.

4.7. Apartment Price Per Sqm and Energy-Saving Technical Features

Another astonishing result is that apartment prices per sqm are perceived as less
important than green building features by HausNeo households (1.4) (see Table 2). It is
even perceived as least important by conventional building households (1.7). In the case of
HausNeo households, technical features supporting energy saving are perceived as less
important than apartment prices (1.6), but still more important compared to apartment
prices to conventional building households (1.6).

It is remarkable that these findings are inconsistent with inputs of webinar participants
from the corporate sector (W2, W3) and some interviewed experts (E5, E6, E7, ES, E9). Based
on their market surveys, apartment price per sqm is perceived as the most important factor
in homebuyers’ decisions. Energy cost saving is also perceived by webinar participants to
be an important benefit for homebuyers. This is reflected in the participants’ statement:
“Because homebuyers will benefit in saving future energy costs, they should be willing to
pay higher to buy apartments ... ” (W2). To them, developers are hesitant to invest in more
advanced environmentally friendly technology like low-emissive glass windows and solar
panels, because homebuyers are still not willing to pay higher for green building projects
(W1, W2, W5). The diverging household results clearly suggest that homebuyers will not be
willing to pay higher prices for projects if these projects only aim at saving energy. To them,
as revealed in the survey results, apartment prices are more important than energy saving.
Therefore, green building projects, to convince homebuyers, should focus on other factors
that are of concern to homebuyers. The following part reveals insights into this question.

4.8. Other Homebuying Influencing Factors

According to the results in Table 2, factors like Fengshui alignment, an apartment’s
good investment value, technical features for energy saving, and—surprisingly—apartment
price are of the least concern for households in both green and conventional buildings. Their
ALV is, respectively, 2.1; 1.7; 1.6 for HausNeo and 1.7; 1.7; 1.6 for conventional buildings.
Homebuyers in general seem to be more pragmatic concerning spiritual Fengshui factors,
and they are not highly concerned with apartment prices and energy costs. Instead, they
pay the most attention to their home’s features that are promoted by green building projects,
like construction quality, natural ventilation, and lighting. Specifically, households in both
green and conventional buildings find the construction quality, a room’s good natural
ventilation, and bright rooms with big windows to be most important (ALV of, respectively,
1.2; 1.4; 1.4 for certified buildings and 1.4; 1.5; 1.6 for conventional buildings). These results
imply the high concern of homebuyers for features that are beneficial for human health and
well-being. This implication is in line with the current literature. Accordingly, a building’s
healthy structural features are found to be top driving factors in homebuyers’ decisions;
they are willing to pay for it, as long as the structure provides them with a healthy, safe,
and comfortable environment [62,63].

4.9. Households” Concerns

Households’ concerning factors are also evaluated with ALV scores (1 being most
concerned and 5 being least concerned). The consistent trend is that family health is
perceived as most important by both HausNeo and conventional building households (1.1
and 1.3, respectively) (Table 3). In HausNeo, 100% of respondents perceive family health as
either very important (88%) or somewhat important (12%) (Table 3).
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Table 3. Average Likert Value of main concerns of HausNeo and conventional building households.

Family Time with Energy Family Vi?::r;,%ofg;:;ii d Environmentally
Education Family Price Health . Friendly Lifestyle
Services
HausNeo
(N = 169) 12 1.3 1.8 1.1 2.2 1.6
Conventional
buildings 1.3 1.3 1.6 1.3 1.8 1.6
(N = 345)
Total (N = 415) 1.3 1.3 1.7 1.2 2.0 1.7

The percentages vary, however, across age, education, and employment groups. No-
ticeably, higher age groups perceive health more as “very important” than younger groups,
while higher education groups perceive it more as “somewhat important” (Table 4).

Table 4. Correlation between age groups and concern for family health in HausNeo (N = 132).

Age Group 18-25  Age Group 2640  Age Group 41-55 Age Group Total
(%) (%) (%) above 56 (%)
Very important 60 (N =3) 87 (N = 86) 88 (N=7) 100 (N = 4) 86 (N =100)
Somewhat important 40 (N =2) 13 (N =13) 13(N=1) 0(N=0) 14 (N =16)

Interestingly, results in Table 3 also show that there is not much difference between
HausNeo and conventional building households in their concern for environmentally con-
scious lifestyles and their families” education and time. These results are relevant to data
shown in Figures 3 and 4, that families living in high-rise apartments are mainly young
or middle-aged and educated. These families follow the popular movement pattern to
high-rise apartments of the rapidly increasing urban middle class in Vietnam [64-66]. Their
concern for family factors somewhat reflects traditional family values in Vietnamese soci-
ety [67]. The preference for an environmentally friendly lifestyle contributes to discussions
on the rather high motivation of the Vietnamese urban middle class to live healthy lifestyles
and protect the planet for future generations [68]. Such motivation, however, does not
necessarily mean high awareness and knowledge of environmental issues or sustainable
consumption [68].

For both groups of data, while family health is the most concerning factor, energy
price is nearly the least concerning (ALV of 1.77 and 1.6). One reason for the low concern
for energy prices might be that the energy price in Vietnam is relatively low compared
with what people can afford. This assumption is consistent with the study of [69], which
identifies that the current average retail electricity price in Vietnam is still low, about USD
0.09/kWh, and is among the lowest in the region [70].

Again, family health is perceived as most important in the general survey in HCMC
(1.2 ALV), in which 80% of respondents perceive health as very important, 18% perceive
health as somewhat important, and 2% perceive health as “so-so”. Among building
categories, the percentage of respondents who perceive health as more important is highest
in certified green buildings (88%) and higher market conventional building projects (87%)
(Table 5). This finding implies that households valuing health as more important are
more willing to pay more for apartments. It is also consistent with the above results
showing homebuyers’ comparatively low concern about apartment price. This willingness
of homebuyers to pay a premium for green homes in order to enjoy a healthy living
environment has also been confirmed in recent literature (see, for example [59]).
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Table 5. Correlation between building type and perception of family health in HCMC (N = 528).

HausNeo High-Range Market Mid-Range Market Low-Range Market
Buildings Buildings Buildings
Very important 88% (N =165) 87% (N = 64) 79% (N =73) 68% (N =119)
Somewhat important 12% (N = 23) 12% (N =9) 21% (N =19) 26% (N = 46)
So so 0% (N =0) 1% (N=1) 0% (N =0) 5% (N =9)

This means that consumers are willing to pay increased personal costs to pursue these
goals. This finding added the fact that non-normative motivations, such as the benefits of
a green home producing a healthier living environment, and potential future monetary
return, may also explain their willingness to pay a premium for green homes.

According to the results of Table 5, family health is the most concerning factor for
households in all building types (ALV of 1.1 and 1.3, respectively). This finding is consistent
with the above results, confirming that households share a high concern for the health
benefits of their living environment.

4.10. Experts’ Opinions on Health Co-Benefits of Green Buildings

Health improvement is somewhat mentioned as a co-benefit of buildings’ energy effi-
ciency and carbon reduction features. According to the Vietnamese Green Building Council
(VGBC) Chairperson, energy efficiency, carbon reduction, and health improvements are
interconnected and form three pillars in the strategies of the World Green Building Council,
of which VGBC is a member (W6). To webinar participants, although these tools are gain-
ing global attention for prioritizing health-oriented criteria, they are not yet embraced in
Vietnam due to higher investment demands. Participant observation in the webinars shows
that health co-benefits, despite being implicitly understood to be co-benefits of certified
green building features, have not been explicitly expressed by participants as a strategic
benefit of green building projects.

The green building market in Vietnam is still at its initial stage and mainly focuses on
energy-saving solutions, instead of more advanced health-impacting and carbon emission
reduction solutions. Specifically, a participant emphasized: “Vietnam’s green building
market is not quite there yet, at the stage of passing the energy efficiency part to promote
material embodied carbon reduction or environmental product declaration part” (W2). To
address this, participants commonly recommended the critical role of the government in
reinforcing building codes and enabling a higher market level.

5. Discussion

The above survey findings, in combination with expert interviews and webinar discus-
sions, shed light on the following implications on how health co-benefits of Green Buildings
are perceived by construction sector stakeholders in Vietnam.

5.1. Green Buildings’ Low Energy Consumption and The Potential to Improve Users’ Health

The HausNeo case study provides initial evidence of the lower average power con-
sumption. While the lower power consumption might be explained by the slightly smaller
family sizes or the specific users’ habits, it also clearly relates to the buildings” passive
design solutions and physical structures (for example, the installation of energy-efficient
lighting systems). The multiple design and engineering features of sustainably erected
buildings allow for apparent health benefits such as more natural lighting and ventilation,
improved indoor air quality, reduced noise, less building contaminants, etc.; see also [41-46].
Consequently, the authors advocate for a stronger public dissemination of such potential
health benefits by multiple stakeholders in Vietnam in order to raise awareness of these
inherent benefits of sustainable buildings.
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5.2. High Attention to Green Building Features Versus Low Awareness about Green Building
Certification

Although empirical evidence has shown that sustainable building features are most
influential in the homebuying decisions of both HausNeo and conventional buildings’
households, there is unexpectedly a comparatively low social awareness of green building
certification, as revealed not only in the household survey data but also in the experts’
discussion (E1, E2, E3, E5, E6, E7, E10). Homebuyers seem to value building features that
are environmentally friendly and health-beneficial, but they are shown to be unfamiliar
with green building certification approaches. These findings are remarkable. On one hand,
they imply a positive potential for the green building market in Vietham. On the other hand,
they reveal persisting social and cognitive barriers for Vietnam’s green building movement.
Consequently, the authors advocate for more public awareness-raising programs, either
from the different government levels, the developer companies, or from professional
organizations. Knowledge-building and communication programs should not only be
about the types of green building rating tools but also about specific green building features
which highly attract homebuyers. Furthermore, common green building rating tools like
EDGE or LEED should consider adding more components of health-related aspects.

5.3. Health Concern Versus Low Priority for Apartment Price and Energy Savings

Both HausNeo and conventional buildings” households are mostly concerned about
family health. In contrast, apartment price and energy cost savings are perceived as
less important by all respondents. Together with the above, these findings suggest that
households prioritize well-being and health benefits more than purely cost issues. This
general finding contrasts with the views from the webinar discussions.

According to the expert interviews and webinar participants, a significant obstacle
is the well-known paradox between investors” higher investment costs and homebuyers’
unwillingness to pay more, despite their future lower operation cost benefits. They empha-
size that “green building investment cost is undoubtedly the question of the future and
green buildings should be more affordable” (E3, E5, E7, E8, E9, E4, W2, W4, W5, W6).

This shows that there are still incorrect perceptions, even among local experts in
the field. Such contradictions need to be further investigated. Our survey indicated that
homebuyers might be willing to pay higher prices if they understand that the apartments
meet their expected sustainable building features and health benefits.

Additionally, because saving energy and energy costs are not homebuyers” most con-
cerning issues, reduced energy bills should not be the most important benefit communicated
to homebuyers. Instead, the health co-benefits of green building features should be given
significantly higher attention for both developers and homebuyers. Therefore, the authors
advocate to put more focus on health benefits in the context of green building promotion
schemes which then might justify a premium on the side of the developer company and
achieve greater acceptance from the buyer side. In addition, public awareness-raising pro-
grams should therefore target not only homebuyers but also developers and professionals
who play an important role in driving the green building market.

5.4. The Need for Consideration of Health Co-Benefits in Vietnamese GBM

Together, the findings of the household survey and the experts’ opinions (E1, E2, E4,
E10, E11) show that as of now, there is a lack of consideration of the health co-benefits
of the GBM in Vietnam, which, like other ongoing sustainability efforts, primarily target
environmental and economic efforts instead of health. This mismatch between health and
the GBM in Vietnam can be clearly seen through the lack of health-related topics in reviewed
academic literature, the focus of webinar participants on cost and energy issues rather than
on green building health co-benefits, the paradox between homebuyers” high concern for
health and low interest in green building certifications, and the paradox between investors’
high concern for investment cost and homebuyers’ low concern for apartment price per
sqm. In addition to the reviewed challenges of the Vietnamese GBM, the paper uncovers
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that the country’s GBM is challenged by the lack of consideration of health co-benefits by
GBM stakeholders, which are proved to be of high concern for homebuyers.

The mismatch between concepts of health and built environments investigated in this
paper emphasizes the need for a system governance approach prioritizing advancing health
and health equity in urban settings. Indeed, as suggested by Lawrence (2017) [12], housing
and health should be considered fundamental societal challenges rather than disciplinary
subjects of professional expertise. They require coordinated research agendas to achieve
collective understanding and action across practitioner professions [7]. This will be critical
in research and practice to address the complex challenges of SDG implementation and
promotion of the New Urban Agenda [3,12].

6. Conclusions

Following the call for a more systemic approach in considering urban health in the field
of sustainable building, this pilot study investigates how health co-benefits are perceived
by stakeholders of the green building movement in Vietnam.

To answer this question, quantitative data from a large-scale household survey were
combined with qualitative data that were gained through interdisciplinary insights from
multiple stakeholders who were from various sectors related to the urban built environment
and were also related to urban health.

The evidence-based findings indicate that there is a lack of awareness concerning the
green building health benefits, which are apparently of strong concern for homebuyers,
while factors like apartment price and reduced energy costs are not necessarily among
the building users’ biggest concerns. According to the authors, the widespread lack of
awareness of green building health benefits requires stronger attention from relevant
stakeholders (i.e., policymakers, professionals, developers, etc.) if the Vietnamese GBM is
to take off. For example, in terms of policies, the health benefits of green buildings should
be identified as an essential criterion for the evaluation of the project to be certified with an
established measurable indicator system. For the market, developers should emphasize
the evidence-based health co-benefits of their projects in their marketing and customer
communication strategies to improve public understanding of the health impacts of a green
building living environment.

From the perspective of relevant indicators, health co-benefits of green building
features (i.e., thermal comfort, lower air pollution levels, carbon emission reductions,
reduced stress levels, life satisfaction, emotional stability, etc.) should be further studied.
There is also a crucial need to understand the extent to which health and well-being are
covered within the national legislation and the regulatory framework on all administrative
levels, particularly concerning the built environment.

It has to be admitted that this paper is still of an exploratory nature, limited to a
single case study, and a comparatively small number of participants and institutions.
Nevertheless, various insights from this pilot study are considered to be helpful to test
such an interdisciplinary methodological framework. For further refinement, it should
be applied in a truly transdisciplinary way, which would achieve, among other things,
more empirical evidence from a larger number of certified green building projects and a
facilitated discursive exchange among a larger sample of involved stakeholders as part of a
semi-structured transformative change process.

The paper concludes that the aspects of health and well-being should be highlighted
more strongly as essential co-benefits of green buildings, alongside well-known aspects
like energy efficiency. Furthermore, this paper increases attention to the need for a more
comprehensive and systemic approach, in a transdisciplinary way. This is regarded as
essential to ensure the intertwined co-benefits globally discussed in relation to the current
implementation of SDG3, to “ensure healthy lives and promote wellbeing for all ages”, and
SDG 11, “to make cities and human settlements inclusive, safe, resilient and sustainable”.
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Appendix A

Table A1l. Overview of thematic webinars.

Order

Webinar Title Date Code

Presentation on primary research analysis results with the Developer
Company of HausNeo, EZ Land, Ho Chi Minh City, Vietnam

5 April 2021 W1

Challenges and Opportunities of Green Building Movement in Vietnam,
2 collaboration with Green Sector Business Committee of European Chamber 6 September 2021 W2

of Commerce, Ho Chi Minh City, Vietnam

Challenges and Opportunities of promoting green buildings in the coastal
3 areas of Central Vietnam, collaboration with Central University of Civil 16 December 2021 W3

Engineering (MUCE), Tuy Hoa, Vietnam

HOPE 1: Policies and Practices to engage with building users in creating

well-being and sustainable living environment in Vietnamese cities,
collaboration with the Competence Center for Sustainable Buildings in

20 April 2022 W4

Vietnam (CCSB-VN) and Konrad Adenauer Foundation, Hanoi, Vietham
HOPE 2: Health Governance to promote inclusive urban planning

approaches targeting the quality of life for citizens in Vietnam collaboration
with the Competence Center for Sustainable Buildings in Vietnam

30 June 2022 W5

(CCSB-VN) and Konrad Adenauer Foundation, Hanoi, Vietnam
HOPE 3: Green building design and sustainable neighborhood development

towards public health in the built environment of Vietnam collaboration
with the Competence Center for Sustainable Buildings in Vietnam

18 August 2022 W6

(CCSB-VN) and Konrad Adenauer Foundation, Hanoi, Vietnam
HOPE 4: Health governance to promote comprehensive life cycle assessment

of materials in regard of sustainable construction in Vietnam collaboration
with the Competence Center for Sustainable Buildings in Vietnam

28 September 2022 W7

(CCSB-VN) and Konrad Adenauer Foundation, Hanoi, Vietham
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Table A2. Overview of expert interviews.

Order Experts” Anonym and Position Date Code
1 Dr. A, Lecturer at Hanoi University of Civil Engineering 15 November 2021 E1
2 Assoc. Prof. B, Lecturer at Hanoi University of Civil Engineering 5 June 2021 E2
3 MA. C, Engineer, Construction Company, Vietnam 2 July 2021 E3
4 Mr. D, Engineer, Landscape Design Company, Vietnam 20 January 2022 E4
5 Mr. E, Architect, Green Building Consultant, Vietham 18 March 2022 E5
6 Mr. F, Architect, Architectural Design Studio, Vietnam 25 March 2022 E6
7 Mr. G, Green Building Developer, Vietnam 07 May 2021 E7
8 Mr. H, Green Building Development, Vietnam 24 May 2022 ES8
9 Dr. I, Economist, Green Building Developer, Vietnam 08 November 2021 E9

10 Ms. ], Engineer, Green Building Certifying Organization, Vietnam 31 May 2022 E10
11 Mr. K, Engineer, Green Building Certifying Organization, Vietnam 05 June 2022 El1
Appendix B

Table A3. Household questionnaire (English).

1 INTERVIEW DATE AND CONTACT
This section helps (1) to identify the interviewer for eventual check-backs and (2) to link the questionnaire to the
building fact sheet.
1.1 date of interview (dd/mm/yyyy)
1.2 Name of the interviewee
If interviewee is under 18 years, ask another person in the household; if there is none, end the interview.
1.3 Phone number of interviewee (optional)
2 INFORMATION ABOUT THE BUILDING
21 Name and address of the building
2.2 Name of investor/developer
2.3 Date of opening after completion of construction in month and year
2.4 Type of buildings (Single HRB of multi-purposes/complexed urban center/KDTM
2.5 Geographical condition (city core center/city sub-core center/newly developed peripheral area)
2.6 Average price range per m?
2.7 Total number of floors (excluding basements), apartments, construction density
2.8 Select the type of green certification, the building has:
29 Do the building have any solution to increase EE/reduce energy consumption (e.g., window materials/window-wall
' ratio/shading solution/renewable energy generation
2.10 Does the building have any distinguished facilities, compared with other HRB
3 INFORMATION ABOUT THE APARTMENT
3.1 Room number
3.2 Floor
3.3 Size
3.4 Orientation
3.5 Energy Efficiency Solutions (Window material, Window-to-wall ratio, etc.)
4 INFORMATION ABOUT THE INTERVIEWEE
4.1 Gender:
male/female/other
42 What is your age?
If interviewee is under 18 years, ask another person in the household; if there is none, end the interview.
43 Are you a decision maker in your household? e.g. you know details about the spending of the household and the
’ maintenance of the apartment.
If not, ask for another person in the household; if there is none, end the interview.
5 HOUSEHOLD PROFILE
We would like to know more about the comfort in your apartment and your satisfaction with it. But before, we would
like to ask you some general questions about your household situation and apartment.
5.1 How many people live in your apartment permanently, you included? Mark the number of adults and children.

Adults
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1/2/3/4/5

Individuals below the age of 18 years

0/1/2/3/4/5

52

What is your household’s monthly income (total in VND)? Of course, you can refuse to give this information.

below 5,500,000/5,500,000-6,499,999/6,500,000-7,499,999 /7,500,000-8,499,999 /8,500,000-9,499,999 /9,500,000
10,499,999/10,500,000-11,499,999/11,500,000-12,499,999 /12,500,000-13,499,999 /13,500,000-14,999,999 / 15,000,000
29,999,999 /30,000,000—44,999,999 / 45,000,000-74,999,999 /75,000,000-149,999,999 / 150,000,000 and
higher

53

Tick, if interviewee refuses to answer this question
What is the highest educational level within your household?

less than high school /high school/ college /university Bachelor/university Master & PhD

54

Did someone in your household got education abroad?

Master abroad

PhD abroad

5.5.

How many cars and/or motorcycles does your household own? 0 means, your household does not own
cars/motorcycles.

cars

motorcycles

5.6
5.7

5.8

59

Do you own and rent out real estate?
How much do you pay for the building management fee per month (without parking) in VND?
Could you please provide us the power consumption records of the year 2019 and 2020. (The data can be accessed via
evnhanoi.com.vn with your household’s customer number and password)
Tick, if interviewee refuses to give the information
After giving information about your household’s energy consumption, would you tell us about the high-energy
domestic appliances your household owns?
How many of these items owns your household? 0 means, you don’t own the article.

e-car

e-bike

microwave

TV

fridge

baking oven

washing machine (with and without drying option)

water heater (privately owned)

A/C

HOUSEHOLDS" HABITS/BEHAVIOUR AND ATTITUDE
We are interested in your satisfaction with the temperature, humidity and general air quality with your apartment.
Before we ask you about that, we would like to understand better, what kind of climate regulation you use and how.

6.1

What is the type of cooling system that you use in your apartment? Select one of the options given below.

completely air-conditioned apartment/mixed: partly air-conditioned, partly with fans and natural
ventilation/mechanical ventilation (fans, movable or ceiling)/completely naturally ventilated (windows) in all rooms/I
am not sure

6.2

When you buy electric appliances, how important are price, brand, and energy label for your decision? Please rate with
very important, important, so-so, less important, not important.
How important is the price of electric appliances, e.g., air-conditioner, fridge, or water boiler, for you?

very important/important/so-so/less important/not important

How important is the brand of electric appliances, e.g., air-conditioner, fridge, for you?

very important/important/so-so/less important/not important

How important is the energy star label of electric appliances, e.g., air-conditioner, fridge, for you?

very important/important/so-so/less important/not important

6.3

Now, we would like to know more about the energy-efficiency of your A/C.
Have you bought the A/Cs in your apartment yourself?
How many energy stars have your A/Cs? If you own more than one A/C with several energy star ratings, please select
the energy star rating with the lowest rating.

no certificate/1 star/2 stars/3 stars/4 stars/5 stars
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What is the brand of your A/C?
We would like to know more about how exactly you use the A/Cs in the living room and your sleeping room. We will
ask you about how you use them in springtime, in summer, in autumn and in winter. Please have a look with me at the
matrix (matrix 2)
6.4 How do your household use the A/Cs in the sleeping room (when, mode, temperature setting and temperature change)
6.5 How much do you agree to the following statements? Please rate with I strongly agree/I somewhat agree/so-so/1
' somewhat disagree/I strongly disagree.
Whenever possible, I turn off the A/C and switch to window and electric fan.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
In the hot season, I let the A/C run the whole night in the sleeping room.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
T'use an A/C temperature and A/C mode that helps me to save energy costs.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
I turn off the A/C after a while, because the climate gets uncomfortable, e.g., too cold, or too dry.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
I ' keep the windows closed, because the high noise level outside disturbs me.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
I keep the windows closed to protect my home from dust and outdoor pollution.
I strongly agree /I somewhat agree/so-so/I somewhat disagree/I strongly disagree
When you decided to buy the apartment, how important were the following factors for your decision? Rate with very
important/somewhat important/so-so/somewhat unimportant/unimportant
the services offered within the building (swimming pool, shops, playground, gym, etc.)
very important/somewhat important/so-so/somewhat unimportant/unimportant
apartment is on the “cooler”, sun- and weather-protected side of the building
very important/somewhat important/so-so/somewhat unimportant/unimportant
the location of the building, e.g., proximity to workplace, family members, schools
very important/somewhat important/so-so/somewhat unimportant/unimportant
good price/sq. m of the apartment
very important/somewhat important/so-so/somewhat unimportant/unimportant
Bright rooms and big windows
very important/somewhat important/so-so/somewhat unimportant/unimportant
Good natural ventilation of the rooms
very important/somewhat important/so-so/somewhat unimportant/unimportant
Apartment is a good investment and its value develops positively
very important/somewhat important/so-so/somewhat unimportant/unimportant
A good construction quality (e.g., of windows, walls, cooling system, insolation)
very important/somewhat important/so-so/somewhat unimportant/unimportant
A good noise protection by sound insolation
very important/somewhat important/so-so/somewhat unimportant/unimportant
Apartment suits to feng shui
very important/somewhat important/so-so/somewhat unimportant/unimportant
Technical features of the apartment and building support energy-saving
very important/somewhat important/so-so/somewhat unimportant/unimportant
A great view
very important/somewhat important/so-so/somewhat unimportant/unimportant
6.7 Please answer the following questions about energy-saving, health, and certifications.
I'would like to know more about solutions that help me to save energy in my home.
I would like to know more about how the indoor climate of my apartment affects the health of my family
I trust the energy certification of electronic devices, e.g., energy star.
6.8 Do you know green building certificates like Lotus, EDGE, LEED?
If yes, how much do you agree with the following statements?
I trust Green Building certificates, such as Lotus, EDGE, LEED.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
when buying my apartment, a green building certificate was important to my decision.
I strongly agree/I somewhat agree/so-so/I somewhat disagree/I strongly disagree
What are the main concerns for your household? Please rate from very important/somewhat
important/so-so/somewhat unimportant/not important at all for each item.
education and career

6.6

6.9
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very important/somewhat important/so-so/somewhat unimportant/not important at all
leisure and vacation
very important/somewhat important/so-so/somewhat unimportant/not important at all
spending time with my family
very important/somewhat important/so-so/somewhat unimportant/not important at all
the energy prices
very important/somewhat important/so-so/somewhat unimportant/not important at all
family health
very important/somewhat important/so-so/somewhat unimportant/not important at all
saving for high-value products and services (a car, a travel abroad etc.)
very important/somewhat important/so-so/somewhat unimportant/not important at all
to live environmental-friendly (e.g., save water and energy, eat less meat, etc.)
very important/somewhat important/so-so/somewhat unimportant/not important at all
END OF QUESTIONNAIRE—THANK YOU FOR YOUR TIME

Appendix C

Table A4. Household Questionnaire (Vietnamese).

NOI DUNG BANG HOI

1 THOI GIAN VA NGUOI PHONG VAN
Phan nay gitp (1) xc dinh ngudi phdng van dé kiém tra lai sau cling va (2) lién két bang cau héi véi to thong tin vé toa
1.1 nha.
Ngay phdng van (ngay/thang/nam)
12 Tén ngudi dugc phong van
Néu ngudi phong van duéi 18 tudi, phai héi ngudi khac trén 18 Néu khong c6 ai trén 18 tudi, két thic cudc phong van.
1.3 Sb dién thoai lién hé cta ngudi dugc phéng van
2 THONG TIN VE TOA NHA
2.1 Tén va dia chi toa nha
2.2 Tén cht dau tu/don vi phat trién nha
2.3 Ngay khdi cong/hoan thanh du an nha chung cu
24 Loai du an chung cu (Toa nha phitc hop nhiéu muc dich/Té hop khu d6 thi méi)
2.5 Vi trf dia ly (Trung tam 16i thanh ph6/Khu vuc ké trung tdm thanh phd/Khu ngoai vi méi d6 thi hoa
2.6 Khung gid trung binh/ m2.
2.7 S tang (khéong tinh tang ham), s6 c&n ho, mat do xay dung
2.8 Loai chiing chi cong trinh xanh ctia du n (néu c6)

Toa chung cu ¢6 ap dung giai phap nao dé ting cuong tiét kiém nang lugng/gidm st dung dién (e.g., vat liéu ctra s/t

29 1é gitra tuong va ctra s6/gidi phap tao bong ram/néng lugng tai tao)
Du an chung cu ¢6 dich vu/co sé vat chét nao khac biét so véi cac chung cu thong thuong khac
3 THONG TIN VE CAN HO
3.1 S6 phong
3.2 Tang
3.3 Dién tich
34 Huodng
35 Giai phap tiét kiém nang lugng (vat liéu ctra s6, ti sudt gitra tuong va ctra s6, vv)
4 THONG TIN VE NGUGI PUCC PHONG VAN
41 Gidi tinh
Nam/Nt/Khéc
4.2 Tuoi
43 Bac/C6/Chu/Anh/Chi c6 phai la cht hé gia dinh khong? Vi dy, Bac/C6/Chi/Anh/Chi ¢ biét murc d6 chi tiéu trong
' gia dinh va viéc bao tri can ho khong?
Néu ngudi phéng van can phai la cht ho. Néu khong can dimng cudc phdng van.
5 THONG TIN VE HO GIA DINH
5.1 C6 bao nhiéu nguoi séng trong ho gia dinh Bac/C6/Chi/Anh/Chi

Nguoi lon
1/2/3/4/5
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Ngudi dudi 18 tudi

0/1/2/3/4/5

5.2 Téng thu nhap ctia ho gia dinh 1a bao nhiéu (bang VND). Ngudi dugc phdng van c6 thé khong can chia sé thong tin nay
Dudi 5,500,000/5,500,000-6,499,999/6,500,000-7,499,999 /7,500,000-8,499,999 /
8,500,000-9,499,999/9,500,000-10,499,999/10,500,000-11,499,999 /11,500,000-12,499,999 /12,500,000
13,499,999 /13,500,000-14,999,999 /15,000,000-29,999,999 / 30,000,000—44,999,999 / 45,000,000-74,999,999 / 75,000,000
149,999,999 /150,000,000 va cao hon

Tich vao 6 néu ngudi dugc phong van tir choi
5.3 Trinh d6 hoc van cao nhét trong ho gia dinh
Duéi mtc trung hoc phé thong / Trung hoc phé thong/Cao dang/Dai hoc/Thac sy & Tién sy

5.4 Trong gia dinh c6 ai dugc dao tao & nudc ngoai khong?

Thac sy

Tien sy
5.5. Ho gia dinh Bac/C6/Cha/Anh/Chi cé bao nhiéu xe 6 t6 va xe may?

O to6

Xe may

5.6 Gia dinh Bac/C6/Chui/Anh/Chi c6 bat dong san cho thué khong?

5.7 Ho gia dinh Bac/C6/Chu/Anh/Chi phai tra bao nhiéu phi quan ly dich vu can hé mét thang?

58 Bac/C6/Chua/Anh/Chi c6 thé chia sé thong tin vé chi s6 dién st dung ctia ho gia dinh trong ndm 2019 va 2020 khong?

’ Thong tin can dugc truy cap qua tai khoan vdi ma so khach hang trén website ctia Dién luc Viét Nam (evnhanoi.vn)
Tich vao 6 néu ngudi duge phéng van tir chéi
Sau khi chia sé thong tin vé chi s6 dién, Bac/C6/Chti/ Anh/Chi c6 thé cho biét thiét bi dién nao sit dung nhiéu dién
nhét trong gia dinh
5.9 Gia dinh Bac/C6/Chi/Anh/Chi c6 bao nhiéu phuong tién/thiét bi nao sau day?
O t6 dién
Xe dap dién
Lo vi song
TV
Tu lanh
Lo nuéng
May gidt (c6 hodc khong c6 may say)
Binh nudc néng (riéng trong can ho)
Diéu hoa
Quat dién
Mady rira bat
Khac
6 THONG TIN VE THOI QUEN/THAI BO CUA HO GIA PINH

6.1 Gia dinh Bac/C6/Chu/Anh/Chi lam mat can hd bf!mg cach nao?

hoan toan bang may diéu hoa/két hop gitta may diéu hoa, thong gi6 tu nhién va quat/chi bang quat (quat cdy, quat
tran)/hoan toan thong gi6 tu nhién & tit ca cac phong/khong chac chan.

6.2 Khi Bac/C6/Chu/Anh/Chi mua thiét bi dién, cac yéu to sau day c6 tam quan trong nhu the nao?

' Bac/Co6/Chu/Anh/Chi hay chon mét trong cac phuong an.
Gia thiét bi dién ¢ tam quan trong nhu thé nao (nhu diéu hoa, ti lanh, binh nudce néng, vv) ?
rat quan trong/ctng quan trong/binh thuong/khong quan trong lam/hoan toan khong quan trong
Thuong hiéu thiét bi dién c6 tam quan trong nhu the nao (nhu diéu hoa, ta lanh, binh nuéc néng, vv) ?

rat quan trong/ctng quan trong/binh thuong/khong quan trong lam/hoan toan khong quan trong

Nhan dan nang lugng c6 tam quan trong nhu thé nao (nhu diéu hoa, ta lanh, binh nudc néng, vv) ?

rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khong quan trong
6.3 Béac/Cd/Chti/ Anh/Chi c6 thé chia sé thong tin vé diéu hoa trong gia dinh khong?

Ho gia dinh c6 tu 1ap diéu hoa khong?
Nhan dén nang lugng ctia may diéu hoa ctia ho gia dinh c6 may sao? LAy s6 sao cao nhét trong ho gia dinh
Khoéng c6 nhan dan nang lugng/1 sao/2 sao/3 sao/4 sao/5 sao
Thuong hiéu may dieu hoa

6.4 Gia dinh Bac/C6/Chui/Anh/Chij st dung diéu hoa nhu thé nao? (khi nao, ché do, nhiét do, viéc thay déi nhiét do)
6.5 Béc/C6/Chii/ Anh/Chi dong y nhur thé nao véi cdc ménh dé sau? Hay chon mot trong cac phuong én: rat dong

y/cling dong y/binh thudng/khong dong y 1am/phén dbi.
Khi ndo c6 thé, t6i tat diéu hoa va chuyén sang md ctra s6 va dung quat
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rat dong y/cting dong y/binh thudng/khéng dong y 1am/phan doi.
Vao muia néng, t6i bat dieu hoa suot dém trong phong ngu
rat dong y/cting dong y/binh thudng/khéng dong y 1am/phan doi.
To6i bat che d6 va nhiét d6 dieu hoa theo che do tiet kiém dién
rat dong y/cting dong y/binh thuong/khong dong y lam/phan doi.
To6i tat dieu hoa sau mot thoi gian vi nhiét d6 trong phong trd nén qua lanh/qua nong
rat dong y/cting dong y/binh thuong/khong dong y lam/phan doi.
T6i dong ctra s6 vi tiéng 6n bén ngoai lam t6i kho chiu
rat dong y/cting dong y/binh thuong/khong dong y lam/phan doi.
T6i dong ctra s6 dé tranh bui va 6 nhiém bén ngoai
rat dong y/cing dong y/binh thuong/khong dong y lam/phan doi.
Khi mua can ho chung cu, cac yeu to sau day tac dong nhu thé nao den quyet dinh ctia Bac/C6/Chi/Anh/Chi. Xin
6.6 chon mét trong cac phuong an rat quan trong/cing quan trong/binh thuong/khéng quan trong 1Am/hoan toan khong
quan trong
Dich vu di kem trong toa nha (BE bai, ctra hang, san choi, phong tap gym, vv)
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Can ho & huéng mat, khong bi anh hudng bdi mdt troi, va thoi tiet.
rat quan trong/cting quan trong/binh thuong/khong quan trong lam/hoan toan khéng quan trong
Vi tri chung cu, gan noi lam viéc, gia dinh, truong hoc
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Gid can h/m2
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Phong sang va ctra s6 to
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Thong gi6 tu nhién cua cac phong trong can ho
rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khong quan trong
Gia tri can ho tdng dé€ 1am tai san dau tu
rat quan trong/ctng quan trong/binh thuong/khong quan trong lam/hoan toan khéng quan trong
Chat lugng xay dung va vt liéu trong can ho (clra S0, tuong, vv)
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Can ho duoc chong oOn tot
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Phong thuy cta can ho
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Déc tinh ky thuat ctia can ho va chung cu gidp tiet kiém nang lugng
rat quan trong/cting quan trong/binh thuong/khéng quan trong lam/hoan toan khéng quan trong
Mot cai nhin tuyét voi
rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khong quan trong
6.7 Xin Bac/C6/Chui/Anh/Chi cho y kién vé cdc ménh deé sau
To6i mudn tim hiéu cac giai phap gitip toi tiét kiém nang lugng cho cin ho ctia minh
To6i mudn biét diéu kién vi khi hau trong can ho dnh hudng dén sitc khoé ctia gia dinh t6i nhur thé nao
T6i tin twdng nhan dan ndng lugng phan anh ding chat lugng tiét kiém dién cta cac thiét bi
6.8 Bac/C6/Chu/Anh/Chi c6 biét cac chung chi cong trinh xanh nhu Lotus, EDGE, LEED khong?
Néu c6, Bac/C6/Chii/ Anh/Chi déng y nhu thé nao véi cic ménh dé sau
T6i tin cac ching chi cong trinh xanh
rat dong y/ciing dong y/binh thuong/khéng dong y 1am/phan déi.
Khi mua can hg chung cu, viéc dy an c6 chiting chi cong trinh xanh dnh hudng dén quyét dinh cta toi
rat dong y/cling dong y/binh thudng/khong dong y 1dm/phan déi.

Mbi quan tdm ctia gia dinh Bac/C6/Chui/Anh/Chij la gi. Xin Bac/C6/Chii/ Anh/Chi lya chon mot trong cac phuong
an sau: rat quan trong/ciing quan trong /binh thuong/khéng quan trong lam /hoan toan khong quan trong
Gido duc va su nghiép
rat quan trong/cling quan trong/binh thudng/khong quan trong 1dm /hoan toan khong quan trong
Vui choi, ky nghi
rat quan trong/cling quan trong/binh thudng/khong quan trong 1dm /hoan toan khong quan trong
Danh thai gian cho gia dinh
rat quan trong/ciing quan trong/binh thudng /khong quan trong 1dm /hoan toan khong quan trong
Chi phi stt dung nang luong
rat quan trong/ciing quan trong/binh thudng /khong quan trong 1dm /hoan toan khong quan trong
Strc khoé gia dinh

6.9
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rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khéng quan trong
Tiét kiém tién d€ mua phuong tién dat tién (xe 6 t6) hoac di du lich

rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khong quan trong

Séng than thién v6i moi truong (tiét kiém nudc, dién, giam 4an thit, vv)

rat quan trong/ciing quan trong/binh thudng/khong quan trong 1dm/hoan toan khong quan trong

KET THUC PHONG VAN—CAM ON SU THAM GIA CUA Béc/C6/Chii/ Anh/Chi
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