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Abstract The residential architectural space of the Tay
people in Tuyen Quang province is imbued with cultural,
social, and spiritual values, contributing significantly to the
identity and cohesion of the community. However, this
traditional housing type is increasingly being challenged by
the impact of urbanization and the implementation of the
New Rural Development Program. The structure of the
paper is carried out in the following steps: Surveying the
current status of traditional Tay houses in Tan Trao
commune, Son Duong district, and considering the
aspirations of local people for a harmonious living
environment between cultural preservation and modern
needs. Next, using an integrated approach - including field
research, sociological surveys, expert consultations and
cultural value analysis - the study identifies both threats to
traditional architectural forms and opportunities for
sustainable adaptation. Using appropriate data processing
methods, to synthesize the aspirations of the community,
from which conclusions are drawn with a number of
recommendations and  directions for  improving
functionality and resilience through modern materials and
technologies. The study emphasizes the need for a balanced
approach, respecting cultural heritage while supporting
rural development and modernization. On the practical side,
the study provides recommendations on design strategies
and community participation mechanisms that can be

applied in local development programs. On the social side,
the study emphasizes the empowerment of ethnic minority
communities in shaping their built environment. Although
focusing on the Tay people in Tuyen Quang, this study
provides insights that can be applied to other ethnic
minority groups undergoing similar transitions in the
mountainous provinces of Northern Vietnam.

Keywords Tay Ethnic Housing, Traditional
Architecture, Rural Development, Cultural Preservation,
Sustainable Development

1. Introduction

1.1. Background of the Study

The northern mountainous region of Vietnam, including
the Northwest and Northeast provinces, is home to 29
ethnic minority groups such as the H’mong, Tay, Dao, Giay,
Lo Lo, Pa Then, Co Lao, Bo Y, Pu Peo, Nung, San Chay,
San Diu, Mang, Ha Nhi, Kho Mu, Thai, Muong, Lao, Phu
La, Khang, Cong, Lu, Xinh Mun, La Ha, among others [1].
Among these, the Tay constitute the second-largest ethnic
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group in the country, with a population of over 1.8 million
(2019 Population and Housing Census).
In Tuyen Quang Province, the Tay people form a large

population, with a high concentration in Son Duong district.

Their cultural identity is strongly reflected in the traditional
residential architectural space-from earthen houses and stilt
houses to communal structures-all of which are closely
connected to the natural landscape and express a communal
lifestyle and strong social cohesion (Fig.1). However, the
processes of  urbanization and  socio-economic
development are rapidly transforming the appearance of
villages, posing a serious threat to the preservation of
traditional architectural and cultural values.

Figure 1. Tay Traditional Houses [2]
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In this context, conducting research and proposing
sustainable development directions for the residential
architectural space of the Tay ethnic group—exemplified
by Tan Lap Hamlet, Tan Trao Commune, Son Duong
District, Tuyen Quang Province is an urgent requirement to
adapt to the conditions of the New Rural Development
Program. This area borders major urban centers, holds
significant historical and cultural value, and stands out as a
notable community-based tourism destination. Therefore,
it requires rapid and well-oriented development to ensure
the timely preservation of its traditional architectural
heritage (Fig.2).

1.2. Research Rationale

The preservation and sustainable development of
traditional housing in the context of industrialization and
urbanization is a pressing issue in Vietnam. Traditional Tay
housing embodies indigenous spatial organization and
construction  knowledge, while reflecting the close
relationship between community and environment. Tuyen
Quang holds great potential for community-based tourism,
with the model in Tan Lap Hamlet contributing to the
preservation of traditional architecture. However, it still
faces challenges under the New Rural Development
Program. Therefore, proposing appropriate conservation
solutions suited to the current development context is both
necessary and highly practical.
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Figure 2.
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Master Plan of Taen Lap Hamlet, Tan Trao Commune, Tuyen Quang Province
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1.3. Research Objectives

Analyzing the current situation and community needs
related to the traditional residential architectural space of
the Tay ethnic group in Tan Lap Hamlet, Tan Trao
Commune, Son Duong District, Tuyen Quang Province,
within the context of the New Rural Development Program.

Developing a framework of evaluation criteria for Tay
ethnic residential architecture in alignment with sustainable
development standards and the New Rural Development
Program.

Proposing design, preservation, and development
directions for Tay ethnic residential architecture that
harmonize cultural identity conservation with adaptation to
modern development conditions.

1.4. Research Questions

What are the key architectural characteristics and
cultural meanings embedded in traditional Tay houses?

How have urbanization and rural development programs
impacted the preservation of traditional housing in Tan Lap?

What strategies can effectively support the sustainable
development of traditional Tay housing while meeting
current living standards?

1.5. Key Findings and Research Originality

This study has proposed an important approach: The
directions and proposed options for the area need to be
based on the needs of the local community. The case study
applied is the current state of architecture in Tan Lap
village, an area located near large urban centers, with high
historical and cultural values and strong development
needs.

The research team approached the architectural space in
the actual conditions of the locality, combining local
experience and especially based on the needs and
aspirations of the Tan Lap village community, Tuyen
Quang to propose appropriate directions and proposals.

2. Literature Review

Traditional housing of ethnic minority communities in
mountainous areas is not only a place of residence but also
a cultural space, a livelihood space, and closely linked to
local identity. In the context of climate change,
urbanization and  globalization, the sustainable
development of housing space of ethnic minority
communities in mountainous areas have become an urgent
issue. International and regional studies have affirmed that
sustainable development needs to integrate three aspects:
culture - society, environment - technology and economy -
institution.

Culture - society: Traditional housing bears the national
mark reflecting the model of kinship relations, rituals and
community cohesion. When applying the standardized
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model, many cultural values are lost. According to
Atkinson & Jacobs (2008), housing must meet basic needs
such as shelter, welfare and health care. The United Nations
(1969) links housing standards to the level of cultural
development. Many other views argue that traditional
customs should be combined with modern techniques,
taking into account natural conditions, the environment and
ethnic characteristics.

Materials & technology: Local materials have
environmental advantages but face challenges in terms of
durability, fire safety and technical standards. Living space
directly affects health and thermal comfort. Current
research should focus on hybrid materials (compressed
bamboo, improved rammed earth) combined with passive
solutions (natural ventilation, pitched roofs, insulation).
Low-cost innovative solutions such as insulated ceilings
and directional shutters have been shown to be effective.
Several important studies [2-6] have provided valuable
insights into materials, structural systems, construction
techniques and methods of preserving traditional
architecture.

Socio-economic: Ethnic minority communities in
mountainous areas continue to face economic challenges,
such as low income and limited, poor land [7]. Homoud M.
et al. [8,9] emphasize the need for effective housing
policies for this group. Some countries, such as Singapore,
Japan, and South Korea, have developed clear strategies
with specialized agencies and flexible adjustments to suit
local contexts. Jing Fu et al. [10] found that traditional
housing in Hunan, China, is still relatively well preserved.
lan Scoones emphasizes that sustainable livelihoods must
stem from sound policy management, community
participation, and environmental management. Agro-
forestry livelihoods and community-based tourism
determine the ability to maintain traditional housing. Some
studies warn of the risk of “overtourism,” while
microfinance models and local material supply chains are
considered viable solutions.

Policy & Institutions: A major barrier lies in the urban
construction standards applicable to ethnic minority areas.
The new policy trend is a flexible standard framework,
allowing for the incorporation of indigenous materials and
techniques. Although the Ministry of Construction has
issued rural housing criteria under the New Rural
Development Program, implementation remains limited.
While Elaine Morison and Olivier Dubois [11] emphasize
the role of communities in forest land management. Kai
Xie et al. [12] argue that integrating green design with
heritage conservation offers an effective path for rural
revitalization.

Climate change and natural disasters: Integrating
traditional lifestyles with the natural environment in the
context of climate change poses a significant challenge.
Recent studies use hazard maps to guide settlement and
consider ethnic minority housing as a tool for disaster risk
reduction. Traditional housing has a flexible structure and
strong adaptability to local climate and landscape, which is
the foundation for the development of contemporary green
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housing models [13]. Naresh C. Singh [14] emphasized the
importance of balancing economic and ecological aspects.
Traditional housing of ethnic minorities in Vietnam is
very diverse in form, structure and spatial organization,
shaped by natural conditions, cultural practices, social
dynamics and production methods. Despite significant
social changes, traditional housing in Vietnam still retains
a strong national identity. In the current context, the
preservation and promotion of traditional cultural values
must be closely linked to local environmental conditions
and the practical needs of each region. However, there are
still research gaps: There is no flexible set of standards for
each ecological-cultural region. Post-residence follow-up
studies are few. Assessment of the impact of community
tourism is limited. Therefore, interdisciplinary research is
needed, combining experimentation, simulation and co-
creation to build a set of criteria for sustainable housing
development for each ethnic minority in the new context.

3. Research Framework and
Methodology

3.1. Developing a Theoretical Framework

3.1.1. Description of Research and Survey Subject

The research subject of this study is the traditional
residential architectural space of the Tay people in Tuyen
Quang Province, in relation to sustainable development
goals and the New Rural Development Program.

The specific survey subjects are members of the Tay
community in Tan Lap Hamlet, Tan Trao Commune, Son
Duong District, an area representative of indigenous
cultural and architectural values. The survey focuses on
living conditions, current housing status, spatial needs, and
related topographical and socio-economic factors.

3.1.2. Definition of Key Concepts

In this study, the concept of "new rural housing" is
defined in accordance with Circular No. 41/2013/TT-
BNNPTNT [15] and the regulations of the Ministry of
Construction. It includes fundamental requirements in
terms of technical standards, living conditions,
sustainability, and spatial organization. Specifically, such
housing must have a durable structure, quality materials,
and a minimum lifespan of 20 years; ensure comfort,
sanitation, and alignment with local customs; be
environmentally harmonious and energy-efficient; and

have a rational organization of living and production spaces.

Applying this concept provides the foundation for
proposing conservation and development solutions for
traditional Tay housing that align with modernization while
preserving cultural identity.

The concept of “sustainable residential space
development” is defined based on various research sources,
with the prevailing view that a sustainable building must
not only meet housing needs but also address

environmental, economic, and social dimensions
[16,17,18]. Sustainable housing should be safe,
comfortable, cost-effective, and aligned with cultural and
social priorities. Accordingly, the sustainable development
of residential space encompasses four key aspects:
environmental, economic, social, and cultural.

3.1.3. Sustainable Development Theory

According to the United Nations [19], sustainable
development is defined as meeting the needs of the present
without compromising the ability of future generations to
meet their own needs. In architecture, a sustainable
building is one that balances the three pillars of
environment, economy, and society. Studies [17,18,20,21]
emphasize the importance of resource efficiency, extended
building lifespan, and simultaneously meeting daily living
needs while preserving local socio-cultural values.

Sustainable development theory provides a framework
for balancing environmental conservation, economic
development and social stability — which is especially
important for ethnic minority communities facing the
pressure of modernization. According to the Brundtland
Report, sustainable development is defined as
“development that meets the needs of the present without
compromising the ability of future generations to meet their
own needs”. In traditional spatial planning, this theory
emphasizes the integration of culture and development —
considering culture as the fourth pillar alongside economy,
society and environment [22,23]

Housing and villages are not only places of residence but
also the foundations of indigenous knowledge, customs and
social organization. Instead of preserving the status quo in
the direction of “museumization”, sustainable development
proposes a flexible approach, adapting to new contexts and
involving local communities [24,25]. This is particularly
relevant for traditional settlement spaces under pressure to
transform in an ethnic minority area.

3.1.4. Housing Spatial Organization Theory

The spatial organization of residential architecture is not
merely a matter of functional arrangement but also reflects
social structures, cultural patterns, and the relationship with
nature. Research on ethnic minority housing in
mountainous regions indicates that traditional spaces are
dynamic, continuously adapting to socio-cultural and
environmental changes [26-40]. Factors such as gender,
age, belief systems, and ethnic identity play significant
roles in shaping living spaces [27-34]. According to Hillier,
domestic space acts as a "cultural genotype," reflecting
public-private, communal-individual, and secular-spiritual
relationships [30,35]. Local geography and historical
context also contribute to the formation of architectural
spatial characteristics [36-40]. In the case of the Tay people
in Tuyen Quang-with their low hill terrain, agroforestry-
based livelihoods, and ancestral worship culture-housing is
typically organized in the form of stilt houses with flexible
zoning for living, production, and spiritual activities.
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3.2. Architectural Values of Traditional Tay Housing in
Tuyen Quang

Blessed by nature and enriched by a deep historical
legacy, Tuyen Quang is a land of rich cultural diversity.
The stilt houses of the Tay people reflect ethnic identity,
harmony with nature, and the cultural depth of Vietnamese
tradition. While architectural characteristics may vary by
region, Tay housing generally embodies the following
distinctive values [41]:
®  Traditional stilt houses are not only environmentally
friendly but also serve as spaces for preserving and
transmitting cultural and humanistic values. The
hearth is the generational heart of the home, where
cultural life is sustained and passed on. Understanding
this significance encourages communities to value
and preserve their traditional living spaces as an
integral part of ancestral heritage.

® In terms of socio-cultural value [42], traditional Tay
houses function as spaces for communal living,
hosting guests, and cultural exchange, while also
fostering strong intergenerational bonds within

extended families. The spatial layout is typically
flexible, with private rooms for each member and
designated areas for communal activities and rituals.

Figure 3.
[2

Ilustration of the Cultural Living Area in Traditional Housing
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In terms of spiritual value [43,44,45], the traditional Tay
house is symbolically associated with the image of a
buffalo-the emblem of the livestock deity-representing
fertility and prosperity. Houses are typically oriented to the
south or east and built on favorable sites following the
principle of “water in front, mountains behind” to attract
good fortune. The ancestral altar is placed in the most
sacred area of the house and serves as the spiritual center
for lifecycle rituals and traditional festivals (Fig.3).

In terms of economic value, the Tay people utilize the
space beneath the stilt house for livestock keeping, storing
farming tools, or preserving food supplies, while the area
above the kitchen hearth is used for drying and storing
agricultural products. This reflects the close integration
between living space and productive activities (Fig.4).

The Tay people have experience in preparing herbal remedies using
medicinal leaves.

The medicinal leaves are sun-dried after harvesting.

Figure 4.
Newspaper]

Economic Livelihood Activities [Source: Thai Nguyen

In terms of distinctive architectural values:

Location: Tay houses are typically situated at the foot of
valleys, near rivers and streams, in harmony with natural
conditions. This form of vernacular architecture is closely
linked to the preservation of the living environment (Fig.5,
6).
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Figure 6. Common types of wall partitions

Floor Plan Structure of the Stilt House: The Tay stilt
house features an elevated floor to protect against wild
animals, providing warmth in winter and coolness in
summer. The interior is flexibly arranged based on a
columnar structure, typically comprising 3 to 7 bays and 2
lean-tos, supported by 16 to 42 columns. The house is
approximately 7 meters wide, with each bay measuring
around 2.6 meters [46].

Staircase: The staircase connects the ground to the
elevated floor and is typically made of wood or mature
bamboo. It usually consists of an odd number of steps (3, 5,
7, or 9), symbolizing growth and progress. A water trough
is often placed at the base of the stairs for washing hands
and feet before entering the house.

Underfloor Space: The underfloor area refers to the
entire space beneath the stilt house, commonly used for
storing farming tools and housing livestock and poultry.
According to Tay beliefs, this spatial arrangement reflects
a harmonious relationship and mutual protection between
humans and animals in daily life.

Kitchen Area: In the Tay stilt house, the kitchen
features a hearth placed on the left side of the house, set on
a wooden frame insulated with earth, and includes a rack
for hanging seeds and food. A cupboard beside it stores
cooking utensils. The two lean-to spaces typically serve
separate functions-one side for rice pounding and grain
storage, the other for keeping daily household items.

Ancestral Altar Area: A sacred space for worship and
rituals, centrally located in the house, sometimes placed
directly beneath the main pillar.

Elderly Resting Area: Adjacent to the ancestral altar
and near the main column, this area is designated for elders
or the head of the household. Its proximity to the hearth
provides warmth, making it a comfortable and respected
space for senior family members.

Food Storage Area: Located in the far right corner of
the house, this space is used to store rice, corn, and sweet
potatoes after harvesting and drying for year-round use.

Women’s and Small Family Sleeping Area: Situated
next to the food storage zone, this area accommodates
women, small families, and female guests; it is partitioned
into small compartments using wooden panels or curtains.

Men’s and Male Guest Sleeping Area: A spacious,
airy section with an elevated floor resembling a bed,
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designated for men and male guests to rest.

Common Living Area: Centrally located in the house,
used for shared family activities such as dining, leisure, and
bonding.

The Bathing and Toilet Areas: In the traditional houses
of the Tay people in Tan Lap village, the bathing and toilet
areas are usually not located in the main house (because
they are not considered the main part of the house) but are
arranged separately behind or next to the stilt house. The
structure of the traditional bathroom and toilet is often
simple, separated from the main house to avoid bad odors
and ensure general hygiene. Currently, some families have
improved by building semi-permanent toilets, near the
main stilt house to better suit the modern lifestyle but still
maintain the spirit of the auxiliary area, so the living and
toilet areas are separate. However, in general, the quality of
the toilet and bathing facilities in the Tay people's houses
is still low. Therefore, there should be proposals aimed at
improving the quality of life for the people as well as
creating better conditions for visitors and homestay guests
(developing community tourism).

Open-Air Drying Floor: A wide, open platform at the
front of the house used for drying agricultural products and
as a space for family conversation and relaxation.

Living Space: Closely tied to traditional customs and
spatial conventions, yet subjected to changes over time; in
many areas, the floor plan has been adjusted to suit actual
topographic conditions.

Structural Characteristics: Simple yet durable
construction, using environmentally friendly materials.

Joinery: Traditional Tay stilt houses rarely use iron nails;
instead, wooden mortise-and-tenon joints are employed to
connect beams and columns, forming the house frame.

Columns: Originally made of round timber with a
diameter of ¢200-¢400 mm, later shifting to square
columns; the base was initially embedded directly into the
ground, then improved with stone footings. Based on the
number of transverse columns, there are 4-, 6-, and the most
complete 7-column types.

Flooring: Various types exist, including wood planks or
split bamboo and rattan. For wooden floors, the planks are
laid entirely across the width; when using bamboo or rattan,
the main living area is laid horizontally, while side
corridors and the dish cupboard zone are laid longitudinally.

Roof Structure: Roofing materials vary by region-
typically thatch grass, tiles, or palm leaves. The type of
floor plan dictates the roof structure, with the most
common being the double-pitched roof with two lean-tos.

Enclosure and Door Systems: Partitions are used to
separate sleeping areas from wet zones, typically made of
wood panels or woven bamboo mats.

Enclosure System: Used to separate sleeping areas from
the wet zone, typically made of wooden panels or woven
bamboo sheets.

Windows: Tay houses have numerous windows; in
summer, shutters are opened to allow in wind and light,
while in winter or at night, the shutters are lowered to block
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wind and retain warmth.

3.3. Materials and Methods

Compilation and Comparative Review: Secondary
sources and physical artifacts related to traditional Tay
architecture were compiled and analyzed to build the
theoretical foundation for this study.

Document and Artifact Analysis: Relevant materials
and exhibition items were examined to extract architectural
characteristics and cultural meanings.

Field Survey and Sociological Investigation: A total of
100-120 questionnaires were distributed in Tan Lép
Hamlet, Tan Trao Commune, Son Duong District, Tuyén
Quang Province, to gather community perspectives on the
current conditions and spatial needs of traditional housing.
The survey focused on the following aspects:

- Year of construction

- Type of housing currently in use

- Original/current functions of the house

- Current condition of the dwelling

- Distinctive values of the structure

- Current attitude and response toward the existing
house

- Importance of architectural components

- Preferred architectural style for new construction

- Architecturally significant features of the home

- Desired utilities and amenities

- Preferred materials for future housing

- Views on the optimal orientation of the house

Architectural Survey and In-Depth Investigation of
Traditional Housing:

Detailed surveys and architectural drawings were
conducted on four traditional Tay houses that have retained
many distinctive cultural and spatial values. The objective
was to analyze spatial layout, functional organization, and
cultural elements embedded in everyday life

+ House nol: Mr. Hoang Trung Dan

+ House no2: Mr. Nguyen Tien Su

+ House no3: Mr. Nong Van Hanh

+ House no4: Mr. Hoang Van Xay

Expert Consultation: Feedback from 10 experts in
architecture, ethnic culture, and sustainable development
was collected through structured questionnaires. Experts
assessed and ranked traditional Tay housing according to a
sustainability-based evaluation framework, focusing on the
following key dimensions:

- Housing typologies that enhance quality of life and
support sustainable rural economic growth.

- Social equity: Compatibility with rural modernization;
improvement of residential environmental quality; and
community participation.

- Environmental protection and heritage conservation:
Emphasis on using local eco-friendly materials,
energy-saving and naturally ventilated design,
rainwater harvesting, wastewater treatment, landscape
integration, climate adaptation, and integration of
traditional architectural values into modern housing.

Sustainability Rating: The sustainability of Tay
traditional housing in Tuyen Quang-adapted to current
living needs and rural development goals is assessed across
five levels: unsustainable, low sustainability, sustainable,
highly sustainable, and very highly sustainable.

Case Study: Tan Lap Hamlet was selected as the
representative case study for in-depth analysis, forming the
basis for proposing sustainable development strategies for
traditional Tay housing aligned with the goals of the New
Rural Development Program.

4. Research Findings

4.1. Survey Results

Tan Lap hamlet is a traditional settlement
predominantly inhabited by the Tay community. Formerly
known as Kim Long, it was renamed Tan Lap after the
revolution to embody a spirit of renewal. Today, the village
can accommodate hundreds of tourists in its traditional stilt
houses. However, many of these houses have deteriorated,
modern utilities remain fragmented, and newly developed
areas lack coherent planning, resulting in unplanned
growth and unsustainable development.

In the surveyed area (Table 1), traditional stilt houses are
concentrated in the village center, while the peripheral
zones  feature  numerous one- to  two-story
reinforced-concrete homes with minimal cultural value
(83%). Originally, houses were designed for
multigenerational living (55%) and integrated with
agricultural production; today, despite a resurgence of
multigenerational households, their primary functions
remain residential use and farming activities (60%).

Survey Results: The majority of residents expressed a
desire to renovate their homes to improve modern
conveniences while preserving traditional elements such as
the structural frame, roof form, ancestral altar space,
kitchen, and staircase. Households opting to build new
dwellings commonly seek durable, contemporary
structures that still reflect Tay architectural character.
Furthermore, the community prioritizes eco-friendly
solutions-favoring sustainable materials and renewable
energy systems—in alignment with the objectives of the
New Rural Development Program.
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Table 1. Community Needs for Tay Ethnic Housing Spaces in Tuyen Quang under New Rural Development Conditions

Primary Housing Type

Other types (e.g., 1- or 2-storey reinforced
concrete house)

Half-stilt, half-earthen house

Earthen house

Stilt house

0O 10 20 30 40 50 60 70 80 90

Original Function of the House

Residential house with other integrated
functions

Purely agricultural residential house
Residential house combined with production
activities

Residential house combined with

commercial activities

Multi-generation household

Single-generation household

0 10 20 30 40 50 60 7JO 80

Primary Housing Type

Original Function of the House

Current Function of the House

Residential house with other integrated
functions

Purely agricultural residential house
Residential house combined with production
activities

Residential house combined with

commercial activities

Multi-generation household

Single-generation household

0O 10 20 30 40 50 60 70 80

Current Condition of the Building in Use

Newly constructed using reinforced concrete
materials

Completely altered from the original form

Renovated but retains the original structural
frame

Original architectural form remains intact

0 5 10 15 20 25 30 35 40 45

Current Function of the House

Current Condition of the Building in Use
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continued

Value of the Existing House

High value -

Renovation Needs/Desires

Other opinions

No intervention

Demolish the old house and construct a new I
building
Preserve the structural frame of the main _

house and build additional structuresin..

Preserve the architectural facade, with

L |
interior adapted to current usage needs
Complete preservation of the original
architectural form —
0 10 20 30 40 50

Value of the Existing House

Renovation Needs/Desires

Important Architectural Elements

Other (please specify)
Energy Consumption Level
Integration of Technology
Local Color Palette
Traditional Detailing

Use of Traditional Materials
Architectural Focal Points
Functionality and Comfort
Architectural Form
Building Scale

Building Location

[=]
=
]

20 30 40 50 60 70 80

Preferred Type of Residential Architecture

Other (e.g., new structural solutions using
. Chart Area
local materials)

Traditional Earthen House

Traditional Stilt House

Two-storey Reinforced Concrete House

0O 10 20 30 40 50 60 70 80 90

Important Architectural Elements

Preferred Type of Residential Architecture
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Table 1 continued

Preferred Distinctive Features

Other (please specify)

Placement of Kitchen, Altar, and Staircase

Utilities Usage Needs

Other (please specify) [l

m
Use of Natural Ventilation and Daylighting [ ENENEGNGIGINGINGGGGNGE
ipolcmivabenats Water Conservation and Use of Recycled e
Structural Frame System | —— Water Sources
ffici fR |
Architectural Details (e.g., Columns, Stairs,... IEEEG— e ey AN e O e
Energy
Doors and Windows System I
Solar Energy System | R
Building Envelope (Exterior Walls and... I
Raofing sysrem e ——— Heating/Cooling System -
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70
Preferred Distinctive Features Desired Comfort Conditions
Material Preferences for Housing Construction House Orientation Preferences
. Oth ini¢ Chart Area
Other (please specify) I =Y oplm
All three factors above | NNENEEE
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- About 70% of people rate the construction as having
average value.

- About 30% of people do not want to change the house
they are living in.

- The level of importance of the architectural elements
mentioned is: Location, scale, form, and amenities.

- With the type of newly built architecture, 66% of
people still want the durability of reinforced concrete
structures.

- The most important features of the house that need to
be preserved: Roof system, structural system, location
of the kitchen and stairs.

- Desired conditions of use: Using solar energy systems
(53%), and using water sources

- 58% of people want to use modern materials for their
houses.

- Desired house orientation combines the following
factors: Spirituality, climate, and culture.

4.2. Research Findings

Housing is not merely a place of residence, but also
reflects the relationship between people, structure, and the
environment (Rapoport, 1969). Spatial forms are
influenced by both cultural and natural contexts and carry
profound social values (Jonson, 2005). However, the
urbanization process in the northern mountainous regions
of Vietnam is eroding traditional architecture. In Tan Lap
village (Tuyen Quang), well-preserved traditional houses
have become rare, replaced by new models of houses that
are patched together, connecting, and retaining the typical
images of traditional houses with the following
characteristics (Fig.7):

- Harmony with the environment: The architecture is
closely integrated with the natural terrain, featuring
climate-adaptive structures (such as stilt houses) and
using environmentally friendly local materials like
wood, bamboo, and palm leaves.

- Cultural identity expression: The spatial
organization reflects the ethnic worldview, with an
ancestral altar placed at the center, a hierarchical
division of space, and roof forms that hold symbolic
spiritual meanings.

Reinforced concrete frame house — brick walls with plaster finish.

House with corrugated iron roof

Figure 7. Emerging Forms of New Architecture

Strengthening community bonds: The house structure
supports multigenerational living, communal activities,
and collective labor, thereby reinforcing kinship ties and
village cohesion.

Flexibility and adaptability: Open spaces and versatile
structural design support multiple functions - daily living,
production, and ritual practices - and can be adjusted
according to seasonal changes and living conditions.

Craftsmanship and rustic aesthetics: Traditional
construction techniques feature intricate joinery, well-
balanced proportions, and a symbolic, rustic beauty that
aligns with functional use.

4.2.1. Identifying Architectural Functions That Should Be
Preserved and Inherited in the Process of
Sustainable Development of New Rural Housing

From the survey and documentation of four remaining
traditional houses in Tan Lap village, Tan Trao commune,
Son Duong district, Tuyen Quang province, the research
team identified key functional spaces that should be
preserved and inherited in the sustainable development of
housing suited to the conditions of the new rural
development program:

The traditional Tay house frame features three levels:
ground, raised floor, and attic, made from hardwoods like
nghien, lim, and sen, though many are now deteriorated. As
key to durability and aesthetics, preservation is essential.
Two common types were found: a 6-post frame (Kinh-
influenced) and a 5-post frame (symbolizing growth,
favored by the Tay).

Roof structure: The roofs of Tay houses in Tan Lap use
palm leaves, a local material known for both functional and
aesthetic qualities. Palm thatch provides excellent thermal
insulation, keeping interiors cool and airy, well-suited to
the tropical climate. This material is inexpensive, readily
available, environmentally friendly, and easy to install.
Despite being lightweight, it is durable, allowing for wide
roof spans with simple structural support. The palm leaf
roof contributes to the iconic form of traditional
architecture and reflects strong cultural identity (Fig.8).
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Hearth space (or fireplace area) 6-column frame system

m—— Window with woven bamboo panel Wooden window

Comparison between the 6-column and 5-column frame structures Figure 8. Avrchitectural elements that need to be preserved and inherited
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In terms of architectural space, several distinctive

elements should be preserved, including:

- Spiritual space:

- Kitchen and communal living space: |

- Staircase location.

- Window system

- The ground floor, formerly used for livestock, has now
been converted into auxiliary spaces such as the
kitchen, restroom, dining, communal activities, and
storage.

The residents maintain the traditional house orientation
but adapt flexibly to modern planning and wish to use
renewable energy. Due to a shortage of traditional materials,
they use concrete, bricks, and corrugated metal roofs,
which risks losing cultural identity. The research team
proposes combining energy-efficient modern materials
with local materials such as palm leaves, bamboo, and reed
to ensure preservation and sustainable development. (Table
2)

To sustainably develop the architectural space of Tay
ethnic housing in accordance with new rural conditions, the
criteria in Table 2 must be ensured.

4.2.2. Proposal for the Renovation and Functional
Enhancement of Existing Residential Spaces

Tan Lap village, located in Tan Trao commune, Son
Duong district, Tuyen Quang province, is an important
historical site in Vietnam. It was once known as the
"Provisional Capital Center, the heart of the Vietnamese
Revolution™ during the August Revolution in 1945.

Tan Lap village has about 181 households, with more
than 97% of the population being Tay ethnic people. In
particular, the village has two stilt houses of great historical
value: the house of Mr. Nguyen Tien Su, where President
Ho Chi Minh lived and worked, and the house of Mr.
Hoang Trung Dan, where General Vo Nguyen Giap lived

and worked from May to August 1945.

Today, Tan Lap village is not only a historical site but
also an attractive tourist destination. With more than 20
households doing community tourism, visitors can
experience the lives of local people and enjoy traditional
dishes.

The proposal of directions for renovating and
reorganizing functional spaces in existing houses is facing
many challenges.

- Converting living spaces to suit the traditional cultural
development of the Tay ethnic group.

- Restoring traditional cultural values in the context of
a changing environment needs to be approached
carefully, as these elements may lose their symbolic
meaning when separated from their original context
(for example, the kitchen used to be the central space
connecting the family).

Preserving cultural values in housing spaces must be
closely linked to the socio-economic conditions and
actual living context of the community.

Identifying and selecting new culturally appropriate
elements in the process of architectural adaptation is
essential.

Based on the survey results of the Tay people's stilt
houses in Tan Lap village, Tan Trao commune, Tuyen
Quang province and the needs of the community, the
research team proposed the following solutions (Fig.9):

- The two houses (Mr. Dan's house and Mr. Su's house)
need to be preserved in their original state, including
the living space and memorial space. At the same time,
it is necessary to supplement related documents and
artifacts to enhance historical value and promote
tourism. As architectural heritage, these houses serve
as visual educational tools, helping to raise
community awareness of conservation.

Table 2. Criteria for sustainable development of Tay ethnic housing architectural space

No Criteria system Spaces to be accommodated

1 Architectural environment The stilt house structural frame system, fagde proportions and traditional architectural form, as
well as the palm leaf roof, are elements that need to be preserved during the development process.
Respect and maintain traditional spaces such as the altar, family living area, and staircase location.
Prioritize the use of traditional local materials; only consider replacing them with modern materials
when truly necessary.
Utilize renewable energy sources.

2 Economic environment Courtyard, Underfloor space, Fence system
Organizing economic development spaces (production service area, guest rooms for homestay
visitors, and experience zones for tourists).

3 Cultural environment Spiritual space
The significance/meaning of the number of steps

4 Social Environment Common living space
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Mr. Hoang Van Xay’s house

Figure 9. Proposed interventions for four significant houses
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- For houses that still retain their traditional
characteristics (such as Mr. Hanh's house and Mr.
Xay's house), the original structure and materials,
including wood, bamboo, reeds and palm leaves,
should be preserved as much as possible. The main
living space on the stilt house floor should be kept
intact, while auxiliary areas such as the kitchen and
bathroom can be renovated with suitable materials to
ensure harmony with the overall architecture. These
houses are oriented towards adaptive reuse according
to community tourism and homestay models.

- For newly built houses, priority should be given to
using traditional wooden structures if possible,
combined with local materials such as bamboo, rattan,
and palm leaves. In cases where traditional materials
are limited, modern alternatives such as reinforced
concrete or steel frames can be flexibly applied. The
research team also recommends applying new rural
housing standards to improve the quality of life in
accordance with the current development context.

To preserve traditional stilt house architecture in the
future, the research team recommends that local authorities
implement policies to encourage sustainable and planned
forest and palm tree planting for construction purposes.
Communities are also encouraged to use easy-to-grow and
easy-to-harvest wood species to replace the rare hardwoods
commonly used.

4.2.3. Landscape and Garden Spatial Organization in Tay
Ethnic Housing

For ethnic minority communities, in addition to
agricultural production, households often engage in small-
scale livestock raising and gardening within their
residential plots to supplement income. As such, the
courtyard and garden play an important role in the overall
housing space. The courtyard, typically located in front of
the house, serves as a place for drying crops and communal
activities, while the garden may be situated at the front or
back, depending on household conditions. This space is
flexibly organized based on the relationship between the
house and land, as well as the family’s economic capacity.
The entire compound is usually enclosed by a solid fence,
creating a clear boundary. Surrounding areas are often used
to grow native crops, offering both economic benefits and
potential for experiential tourism and homestay
development.

In the overall planning of residential areas, alongside
preserving traditional architectural structures and
harmonizing living and production spaces, it is essential to
integrate environmentally friendly solutions to improve the
quality of life. The research team proposes installing solar
energy systems in available spaces such as courtyards,
gardens, or vegetable plots around the house. This
approach not only optimizes land use but also reduces
reliance on the national power grid, contributing to the
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development of energy-efficient housing models aligned
with sustainable new rural development goals (Fig.10).

Figure 10. Simulated image of a solar panel system installed in the
courtyard

4.2.4. Housing Space Organization in Response to New
Rural Development Conditions

A housing model suitable for new rural development
conditions must ensure a balance between economic
feasibility and user comfort. Based on this principle, the
research team proposes housing models grounded in the
following key perspectives (Fig.11):

Improved livability does not necessarily mean having
larger spaces or more amenities. It simply refers to having
a healthy, safe, and affordable shelter that reflects the social
and cultural priorities of the ethnic community.

- Complying with the Requirements of the Ministry of
Construction
- Meeting Community Needs Based on Survey Results

4.2.5. Technical System Organization (Electricity, Water,
and Renewable Energy Use)

Renewable energy offers numerous benefits for rural
housing, including reduced energy costs, minimized
environmental impact, and enhanced sustainability.
Renewable sources such as solar, wind, small-scale hydro,
biomass, and geothermal energy can be utilized to provide
electricity, heating, hot water, and other energy needs for
rural households [46,47].

- Solar panel systems can supply electricity for lighting,
household appliances, and water heating.

- Small wind turbines are capable of generating
electricity, particularly effective in areas with strong
and consistent winds.

- Micro-hydropower systems can harness energy from
streams and rivers, making them suitable for regions
with continuous water flow.

- Biomass energy, derived from agricultural waste and
wood, can be used for cooking, heating, and
electricity generation, while also helping to reduce
waste.
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Selecting appropriate types of renewable energy based
on the geographical and financial conditions of each
household can help reduce living costs, protect the
environment, and promote community sustainability. In
particular, mountainous homes of low-income ethnic
minority groups are well-suited for the implementation of
renewable energy solutions.

- Mandatory implementation of solar panel systems
should be required for all newly constructed houses,
particularly within courtyard and garden areas.

- The government and local authorities should
implement incentive and subsidy programs to support
households in installing solar panels and other
renewable energy technologies, thereby improving
the energy efficiency of residential buildings.

- Strategic orientation should focus on upgrading
existing houses toward environmentally friendly,
affordable, and energy-efficient models.

Integrating renewable energy sources into rural housing
not only helps reduce living costs and environmental
impacts but also promotes sustainable development and
improves quality of life, especially for ethnic minority
communities in remote areas. With appropriate policy
support and feasible technical solutions, renewable energy
can become an essential component in the development of
modern, self-sufficient, and environmentally friendly rural
housing models (Fig.12, 13).

Figure 12.

Illustration of a house using solar panels
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Figure 13. Vegetable cultivation area utilizing solar panels

5. Discussion

5.1. General Discussion on Survey Findings and
Research Results

The survey results show that the Tay ethnic minority
community in Tan Lap, Tuyen Quang has its own
characteristics in terms of terrain, climate, customs and
production. The demand for housing is increasing and
diverse due to the general development of society.
However, the current housing development is not suitable,
leading to wunsustainable and ineffective housing
development.

The findings show that housing policies need to be built
on the basis of understanding and respecting the specific
conditions of each community. Determining the aspirations
and actual needs of the community is an important factor in
proposing the preservation of traditional houses and
proposing new sustainable housing models, in line with the
goal of building new rural areas.

Housing is not only a material concept but also a social
and cultural space, reflecting community values and
national identity. In addition to improving living space with
adequate facilities, it is also necessary to create a
sustainable living environment with the community.

The study emphasizes the role of cultural adaptation and
community participation in housing development for ethnic
minorities, ensuring sustainability and social cohesion.
Flexible strategies should be applied, encouraging
community participation in housing design and decision-
making to ensure that housing development truly meets
their own needs.

Although the survey provides valuable insights, the
scope of the study is currently limited to the Tay ethnic
community in Tan Lap village, Tan Trao, Tuyen Quang in
the northern mountainous region of Vietnam. Further
studies could expand the geographical scope, compare
differences between ethnic groups, and explore the long-
term impact of housing interventions on cultural
preservation and social well-being.
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5.2. Recommendations for Future Research

Future research should focus more on ecological aspects
of housing, including:
- Climate impacts on architectural form,
- Resource use in the construction of houses in
mountainous areas,

- Energy efficiency in architectural spaces in
mountainous areas.
- Waste management and post-construction

maintenance of new buildings.
- Spatial standards and urban form

All of the above aspects should be assessed through
interdisciplinary approaches, integrating development,
planning and environmental perspectives, rather than
considering housing projects in isolation.

In addition, the trend of expanding housing space raises
important questions about its necessity and sustainability.
Further research is needed to determine the minimum
suitable area for housing in mountainous areas that meets
the requirements of the New Rural Area, ensuring a balance
between ecological efficiency, affordability and cultural
appropriateness to the community. Such research will
provide a stronger evidence base for the development of
housing models that are both environmentally responsible,
socially inclusive and aspirational to the community.

6. Conclusions

The study on traditional housing of the Tay ethnic group
in Tan Trao, Tuyen Quang emphasizes the housing issue of
ethnic minority communities, which is formed by their
specific natural, cultural and socio-economic conditions.
The results of the community survey in the research area
showed that applying a uniform housing approach would
not be effective, and sustainable housing models need to
respect the unique characteristics of the community and at
the same time be consistent with the goal of building new
rural areas. This study also affirms that a thorough
assessment of the actual needs of the Tay ethnic minority
community in Tuyen Quang will be the foundation for
building sustainable housing models for ethnic minorities
in mountainous areas with similar conditions. Recognizing
and respecting the unique characteristics of each
community not only meets practical living needs but also
contributes to preserving and promoting indigenous
cultural values. It is important that housing is not only
understood as a physical structure but also as a cultural and
social space, expressing the identity and values of the
community.

The results of the community's aspirations survey show
that, in the context of rural modernization, housing design
must harmonize traditional values with innovation to
ensure environmental, economic and social sustainability.
Integrating renewable energy, improving resource
management efficiency and enhancing resilience to climate

change are essential solutions to improve the quality of life
of ethnic minority communities. The proposed
contributions will help expand the concept of sustainable
housing by emphasizing the integration of ecological,
social and cultural aspects. Improving living space does not
only include expanding area or amenities, but also requires
creating a safe, healthy and affordable living environment,
supporting both cultural preservation and community
welfare.

The rapid transformation of the living environment,
especially due to socio-economic development, has
significantly impacted the housing model of the Tay ethnic
community in Tuyen Quang and Tan Lap communes,
towards modernization. To respond to these changes, in
addition to the proactive adaptation of local people,
coordination between government agencies is essential to
establish appropriate legal frameworks, mechanisms and
policies. The development of a master spatial plan and the
implementation of projects to preserve cultural values,
while promoting the sustainable development of traditional
housing is an urgent requirement, in line with the objectives
of the New Rural Development Program.

Based on the survey results as well as the proposed
options of the research team, policy makers and planners
are encouraged to apply flexible and participatory
approaches to housing development of ethnic groups in the
Northern mountainous region. Future research should
continue to explore ecological sustainability, appropriate
minimum space standards, and the long-term impact of
housing policies on cultural identity and social cohesion.
Together, these efforts could promote environmentally
responsible, socially inclusive, and culturally resilient
housing models for this unique region.
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