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Abstract | fFE

Rapid urbanization causes major problems of urban sprawl and social stratification, and at the
same time it opens up new opportunities of shaping dense vertical urbanism and searching for
innovative models of affordable high-rise housing. To improve the quality of living remains a
topical issue. Herewith, comfortable housing is one of the basic human needs. In that context it is
of great interest to analyze the large-scale housing program of affordable housing construction
in Hong Kong and Singapore. Having faced the problems of scarcity of land and overpopulation,
active development of high-rise construction including high-rise public housing took place in
these cities. It is concluded that the search for new forms of high-rise affordable housing is the
best way forward for urban development, not only under the conditions of scarcity of land, but

also in the fight against urban sprawl.

Keywords: Affordable Housing, Human Comfort, Quality of Living, Vertical Urbanism
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World urbanization goes forward rapidly.
Between 1950 and 2007 the urban population
increased four times and reached 49% of

the world's population. In 2015 the urban
population was 54% already. There are 34
megacities with over 10 million population
(Figure 1) and 75 cities with the population

of over 5 million. In general the trend to the
enlargement of cities is clear. Compared to
2014 the number of cities with the population
of over 1 million people has grown from 466
t0 498.

The classification of the United Nations divides
all countries in the world into three major
groups according to their socio-economic
development: developed countries, transition
countries and developing countries.

Developed countries nowadays are
characterized by the following trends: the
highest urbanization level (urban population
is about 74% of the whole population), low
growth rate of urban population, and rapid
aging of the population.

While in transition countries the
urbanization level is quite high, in some cities
population decline and rapid aging

are observed.
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Figure 1. Megacities on the world map (Source: Elena Generalova)

B HEME FRAET (EE: Elena Generalova)

In developing countries the urban
population is about 44%. At the same time,
in some regions (Africa and Asia in particular),
the urbanization rate is the highest. In 2050
the urban population is expected to reach
up to 67%. According to forecasts in 2030,
in developing countries  60% of urban
population will comprise young people
under 18 years old. However, urbanization is
happening along with the increasing levels
of poverty. More than 30% of the urban
population lives in slums. 26 of 34

existing megacities in the world are in
developing countries.

Rapid urbanization is related to a number of
negative processes. In the papers of UN-
Habitat it is noted that the most notable
consequences of these negative processes
are the rapid growth of some cities along
with the degradation of others, as well as
the spread of urban areas and urban sprawl.
Serious problems of uncontrolled urban
growth include the expansion of suburban
areas, low density urban development,
high dependence on private cars, housing
shortages, construction of informal
settlements, social and territorial isolation
of the population, poverty, crime, and other
social ills. There remain such topical issues
as poverty reduction and improving of life
quality. At that, comfortable housing is one
of the basic human needs and the lack

of affordable housing and infrastructure
degradation are common problems of
modern cities.

This study offers to look at the special

features of shaping the affordable housing

sector in the context of comprehensive
approach to the problems of large cities

and urban sprawl. The ways of solving the
problems are in searching for new, more
sustainable urban development systems
such as ‘compact cities! The terms “‘compact
cities”and “smart growth”are combined by
the principles of urban development. Such
urban development implies compactness
and efficient use of resources. As a result, a
comfortable living environment is formed at
all levels - “city,"house,"and “apartment”
Principles are:

1. State planning. The inclusion of
territorial planning in the public sector
functions; forming the sector of affordable
public housing that includes the criteria
definition to identify categories of people
requiring affordable housing; at national
level the implementation of space-
planning standards of affordable housing;
search for flexible systems and forms of
housing.

2. High-density urban development.
High-density urban development
including its active vertical development
takes the lead in organizing a cost-effective
distribution of urban resources.

3. Mixed-uses. This means that residential,
commercial and production functions,
personal services and recreational facilities
should be located in one district. It has
replaced the principle of distinct spatial
zoning of cities for residential, industrial,
business and recreational areas.
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4. The accessible city. This principle

is closely related to the previous one.
Mixed-uses should encourage the
emerging of densely-populated districts
where everything needed is in walkable
neighborhoods. Easy access is provided
to a wide range of personal services,
workplaces, municipal, cultural and
educational facilities, etc.

5. Typological housing diversity. Building
housing for different demographic groups,
such as senior citizens, youth, young
families, families with children, multi-
generation families and so on.

6. Mixed-income housing. Close living of
various social groups with different income
levels in one city area is necessary for
decreasing social and class segregation.

7. Housing development focused on
public transport. Creating the possibilities
for reducing the use of private transport,
the implementation of this principle is
closely related to the housing density
indicator. It has been proven that the
increase of population density stimulates
the efficiency of public transport.

8. Integration of different means of
public transport. Active development

of public transport of increased capacity,
such as metro, light rail, and bus rapid
transit. It should be kept in mind that
public transport will work effectively only
if pedestrian-friendly approaches to public
transport stations are provided.

9. Cost-effective and environmentally-
friendly urban solutions. This is aimed
at sustainable development (i.e, the use
of eco-friendly building materials and
structures, creation of an eco-climate,
energy-efficient apartments, and public
spaces, etc.). The introduction of modern
“green”technologies and systems does not
mean the economy cut of today only, but
investment in the future.

The above mentioned principles are well
known as they have been described in some
research papers. However, we would like to
analyze how these principles work in the real
world of urban development. In this regard,
great interest is given to the resulting analysis
of large-scale public housing programs for
the development of affordable housing in
Hong Kong (launched in 1953) and Singapore
(launched in 1960). The results show that to
overcome housing crises, they relied on the
development of affordable public housing.
Itis proposed to examine this experience and

consider it according to the listed principles of

a city’s "smart growth”

Singapore — HDB Communities

In Singapore “The Housing & Development
Board” (HDB) set up in 1960 is responsible for
public housing management. As a result, over
80% of Singapore’s residential population
lives in public housing, which amounts to
over one million apartments. Initially, HDB-
housing was meant for rental lease, but soon
the policy changed and it was permitted to
transfer the ownership of HDB apartments

to private property. The government uses
various instruments of financial support to
make home ownership highly affordable and
attractive for families with different income
levels (e.g., public subsidies, soft loans, or
savings in Central Provident Fund). As a result,
nowadays about 80% of HDB residents own
their HDB flat.

At first, all HDB-housing was built by the
state. However, since 2005 the Design, Build
and Sell Scheme has been implemented.

A private developer may design, build

and sell apartments that can be applied

to the home buying government support
system. It stimulates competitiveness,

while improving the quality and diversity of
affordable housing.

Every five years, HDB carries out a large-scale
sample survey of households. A number

of parameters are examined, such as the
demographic characteristics of the residential
population, household composition,
economic characteristics of households,
satisfaction with physical living environment,
satisfaction and usage of estate facilities,
residential mobility and housing aspirations,
and social well-being of HDB communities,
etc. The monitoring is required for
determining the direction of public housing
development. The data received is the basis
for new projects’ development.

The affordable housing market in Singapore is
created under the conditions of land scarcity.
It stimulates the search for various models of a
dense vertical urban environment. Singapore’s
experience breaks the stereotype that high-
rise housing is expensive and apartments

in skyscrapers are for rich people only. In
Singapore, the framework of the strategy

for providing mass market consumers with
affordable and comfortable housing and the
design of high-rise residential complexes is
actively developed (Figure 2).
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Figure 2. High-rise HDB complexes in Singapore: 1 -
Pinnacle@Duxton; 2 - City View@Boon Keng, 3 - Peak@
Toa Payoh, 4 - Natura Loft@Bishan, 5 — Park Central@Ang
Mo Kio (Source: Elena Generalova)

E2. finEsEAHEEE (HDB) : 1 -Pinnacle@
Duxton; 2 - City View@Boon Keng, 3 - Peak@
Toa Payoh, 4 - Natura Loft@Bishan, 5 - Park
Central@Ang Mo Kio (EJ8: Elena Generalova)
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Figure 3. Types of HDB flats in Singapore. (Source: http://www.hdb.gov.sg/cs/infoweb/residential/buying-a-flat/new/

types-of-flats; illustration source: Elena Generalova)
3. MR ALEEE IR,
new/types—of-flats, BIf#3R: Elena Generalova)

The Housing and Development Board
introduced the new town planning concept
of building new towns across Singapore.
Nowadays there are 23 "HDB Towns"and 3
estates. Each new town is designed to be
comfortable and completely self-sustainable.
There are workplaces including industrial
enterprises. Educational, health care and sport
facilities, recreation areas and multi-story
parking structures are also provided.

Public housing in Singapore is designed
according to the principle of multi-story

and high-rise residential complexes with
well-developed public service systems.

That is all needed for a healthy lifestyle and
social interaction (i.e,, children’s playgrounds,
wellness stations for people of all age groups,
public spaces and community facilities,
precinct pavilions, barbeque areas, pergolas,
and green areas, etc.). On the first floor there
are childcare facilities. Schools and utility
centers are built in walkable neighborhoods.

Particular attention should be paid to the
distinct comfort standard of HDB public
housing. There are six types of flats: 2-room
Flexi, 3-room, 4-room, 5-room, 3Gen (designed
for multi-generation households), and
Executive Flat. These planning schemes are
not just guidelines for area and the number

of bedrooms and bathrooms (Figure 3). Such
an indicator as the HDB Resident Population
by Flat Type is of special interest. According to
statistics in 2013 most HDB-residents lived in
4-room flats at 41.1%, followed by 5-room flats
with 26.6%, and 3-room flats with 19.3%.

(& http://www.hdb.gov.sg/cs/infoweb/residential/buying—a—flat/
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Figure 4. SkyVille @ Dawson (47 floors, 960 flats), WOHA Architects (Source: http://www.woha.net/#SkyVille@Dawson)

4. SkyVille@Dawson (47/2, 9601MNE(E), WOHAERESET (R http://www.woha.net/#SkyVille@

Dawson)

The search for new typological diversity

of HDB-flats goes on. As an example, the
complex SkyVille @ Dawson should be
considered; it is a new look at public housing
in Singapore. The problem of creating a
sense of community among people who live
in a huge complex is solved. The height of
towers is divided into 11-story blocks (“sky
villages”) by a naturally ventilated community
terrace and garden. Each sky village has 80
apartments. One of the key elements of the
concept is the flexible open-plan design. Such
flats have no internal load-bearing walls. This
fact allows taking various space-planning
decisions according to the requirements of
residents, the size of a family and its lifestyle.
Three space-planning options are offered for
5-room flats (Figure 4).

The elderly population of Singapore is

paid special attention to. Experts study the
problem of population aging. A special
government program (Senior Priority Scheme)
and the typology of apartments (2-room Flexi)
have been created. While building residential
complexes for the elderly, the problem of
combining small apartments with the system
of social support and health care is solved. The
social service hub for elderly residents is built
nearby. At the same time they try to avoid
the problems of large and rather isolated
communities of elderly people. Space-
planning decisions for residential complexes

that allow mixing the different age groups
are searched for. For example the residential
complex SkyTerrace @ Dawson solves the
problem of multi-generation families. The
complex consists of 5 towers. The towers
are connected by Green Bridges that have
community functions. A key innovation

is the combination of large apartments, loft
units and small studio apartments. These
apartments can be used independently or
combined. The combination of apartments
opens up additional opportunities for large
families or allows developing a home-office
(Figure 5).

In Singapore they try not to create rich and
poor neighborhoods. Besides, the Ethnic
Integration Policy was adopted in 1989.
The Singapore Permanent Resident Quota
was implemented to better integrate SPR

families into the local community. The Ethnic

Integration Policy helps to maintain a good

ethnic mix in HDB towns, thereby helping to

promote racial integration and harmony.

All HDB residential areas are characterized by

a developed public transport infrastructure.
The Government encourages the use of
public transport. Singapore’s Metro (79

stations) provides fast, cost-effective and very
comfortable access to any part of the island-

city along with comfortable bus service.
Light Rail Transit (LRT) is developing rapidly.

NMERBHALT BRI EESHE. X
MEEYPREERTTERFEREMEN
Y. BEASBLASITEGILERR
BREARHENEFHRENTER
MRNFZE, IF5-room flatsB3FnEKIT
= (B4) .

FREEERESXT. ER—ET
MARAOZCRIE. WXL
T+ T EREZRINE (Senior Priority
Scheme — SPS)DUNBEZREI2-room
Flexi, ZF AFTEXEZRENERT
INWNFEREESHETRFMNET FERFZEEN
YRR, MHAERE R XARS F 0.
B, REFRIRAEEREF AKX
SEME#. FEIRKETHX=EM
AR, UTRFRAOEBEE. 5
9, SkyTerrace@Dawsontt X2 R T B
JUKAERRENB. 124 XE55%RK
HAARM. SPMREBETISZEFTEE [
R F BN LLEREE, KiRQIFTRAFEE
% (LEFR) FVNFERAE ( KEEF
), XEEETLURERHESIHE
. BESHARRESARENLENET
BLZH%EE (B5) .

HNEREMEEEAKAREX. BRIt
2O, 1989 B T " RIE— I

R EHMER, SEREE. 8MNXE
RN LYER . XIFREBREFZ T
XAFE, FHRIEHDB TownsEBAR[E
ERRERH A SANERVAERL.

v

FIEHDBERXHFEERARHINHIR
BigiE. ERBFZHEMERQNILR
B. FANEMEL (7914) RIIAX M
T BEE IR E&RE. LN BN
e SHERAHELETHEFERNLR
e, N IEERREREN - LRT.
FNBILA =R %, X=FEEU

v

Figure 5. SkyTerrace @ Dawson, SCDA Architects (Source:

http://www.scdaarchitects.com)
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Figure 6. Light Rail Transit (LRT) in Singapore, Punggol LRT Line (Source: Elena Generalova)

B6. Light Rail Transit (LRT) in Singapore, Punggol LRT Line (&

There are three lines of LRT in Singapore. The
lines run on viaducts and link to MRT stations
(Figure 6).

Covered walkways are the so called
architectural landmark of Singapore’s living
environment. This architectural element exists
due to the acute need from protection from
the scorching sunshine and pouring rains.
Such networks of covered walkways and
crossings are constructed in all residential
areas. Moving on to enhancing the walking
experience for pedestrians, all MRT and

LRT stations will be connected by covered

Figure 7. The accessible city of Singapore (Source: Elena
Generalova)
E7. FREmINESAE CROR

Generalova)

Elena

Elena Generalova)

walkways to nearby schools and healthcare
facilities by 2018 (Figure 7).

A lot of effort is taken to create the living
environment in HDB Towns according to the
principle of Smart and Sustainable Living. The
HDB GreenPrint program was launched in
2012. Its main goal is to guide greener HDB
town development and extend the concept
of green and sustainable lifestyles in HDB
communities. The HDB GreenPrint introduces
sustainability initiatives in areas: Waste
Management (Pneumatic Waste Conveyance
System); Energy Conservation (Solar Photo
Voltaic system); Elevator Energy Regeneration
System; Light Emitting Diode lighting in
streets, on stairs, in halls and lift lobbies; Water
Conservation (Rainwater Harvesting System)
and its use for technical purposes; Green
Commuting (Cycling Path Network); and
Greenery (Use of Greenery on Roof Tops and
Facades for Cooling).

The given facts prove that Singapore applies a
comprehensive approach to the development
of affordable public housing as an integral
part of urban policy based on the principles of
a city “Smart growth!

Hong Kong - shaping dense vertical
urbanism

Hong Kong, officially Hong Kong Special
Administrative Region of the People’s Republic
of China, is one of the leading financial centers
of Asia and the whole world. In December of
1953 a great fire destroyed homes of over 50
000 people. It prompted the development of
public housing. Hong Kong Housing Authority
(HA) and the Hong Kong Housing Society
(HKHS) are the major organizations that are
responsible for public construction and public
property management. Nowadays, about
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30% of Hong Kong's population lives in public
rental housing.

It should be noted that HKHS realizes the
program of Estate Redevelopment and
Rehabilitation. This program is considered

to be extremely important, as according to
statistics of 2013, 33% of all public housing
was built over 30 years ago. Public housing is
rehabilitated in accordance with the principle
of “preserve, don't destruct” that helps to take
care of the neighbor relations and support the
existing communities.

Public housing in Hong Kong was formed
under rapid population growth and land
scarcity. The situation was complicated by an
uneven, undulating topography. For example,
a large part of Hong Kong Island (over 75%) is
still undeveloped because it is dominated by
steep, hilly terrain, which makes it the home of
some rather unusual methods of transport up
and down the slopes. That is why after a long
search Hong Kong has developed high-rise
public housing complexes.

New public housing is built along with

public facilities: shopping centers, catering
companies, schools, kindergartens, and public
service facilities, etc. For the redevelopment
of old public objects, new social, cultural and
community facilities are provided in order

to strengthen the existing communities. On
account of population aging in Hong Kong
the concept of “universal design”for public
housing was adopted. The concept involves
the development of buildings and living
environment taking into account the people’s
needs at different stages of life. The main goal
is to form a barrier-free, safe and comfortable
living environment at all levels: from a flat to
the arranged local area.

The types of flats in Hong Kong public
residential complexes differ much from
Singapore’s standards. In order to understand
special features of this typology it is necessary
to trace the historical background of public
apartment developments.

The first blocks of public housing (6-7
floors) were built in 1954. In each block the
apartments were grouped in two rows with
access from an open gallery. There was no
water supply and sewerage in the apartments.
The residents could use only shared toilets
and bathrooms located on each floor. An
apartment-room was 11.15 m2 and was

to accommodate five adults, 2.23 m2 for
each resident (Figure 8). Then, a number of
typological planning decisions were taken
for residential blocks. Nowadays the average
living area per resident is 7-10 m2.

Figure 8.The first blocks of public housing in Hong Kong: 1, 2 - Mei Ho House is the last remaining example of a
“Mark 1”in 2009, before renovation; 3 — Mei Ho House in 2013, after renovation (Source: https://en.wikipedia.org/wiki/
Mei_Ho_House)

Els. EELHEEEHER: 1, 2 -Mei Ho House (EfH) — RETKNEEFE—Mark IERELA,
2009 £, s AL 3-Mei Ho House 2013FHuExfg (KR https://en.wikipedia.org/wiki/Mei_Ho_
House)
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Figure 9. 1 - Choi Tak Estate; 2 - New Harmony 1 Block
Type (40 floors, 16-20 apartments on each floor, 800
apartments in a building) - floor plan (Source: Elena
Generalova)

&9 1 - Choi Tak Estate; 2 - New Harmony 1
Block Type (40 B, BEIK16-201E(E, BEAE
800 MNE[8) - EEMY (3BF: Elena Generalova)

In 1990 it was decided to standardize

the space-planning. They began to use
prefabricated building construction

systems that were based on prefabricated
components of varying degrees of
complexity: precast facades, semi-precast
slabs, precast staircases, volumetric bathrooms
and kitchens, refuse chutes, and elevator
shafts, etc. There were developed some
standard engineering systems (gas, water
supply and sewerage) to be installed outside
on a house facade. The development and use
of "Harmony Blocks”is considered to be the
real breakthrough. In 2000 a new block type
“New Harmony 1"was introduced (Figure 9).

Today, Modular Flat Design is considered to be
the most relevant approach to the apartment
layout. It makes it possible to optimize the
number of typological structural elements
and build residential towers of different
shape taking into account carefully the
individual characteristics of a particular site
development. Four types of residential cells
were developed (Figure 10). As it is seen from
the described typology, for the right reasons
apartments in Hong Kong are considered to
be some of the smallest in the world.
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Figure 10. Design of the Public Housing Flats by the Hong Kong Housing Authority. Four types of Modular Flat Design:
1-Person/2-Person, 2-Person/3-Person; 3-Person/4-Person; 4-Person/5-Person (Source: Elena Generalova, floor plan
source: http://www.legco.gov.hk/yr14-15/english/panels/hg/papers/hg20150706cb1-1037-1-e.pdf)

E10. 8N \HEEEEMAEL, Modular Flat DesignEaitl_FiZHHHIPIFAAL 1P/2P; 2P/3P; 3P/4P;

4P/5P (3R: Elena Generalova, floor plan source: http://www.legco.gov.hk/yr14—15/english/panels/hg/

papers/hg20150706¢cb1—1037—1-e.pdf)
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Figure 11. Hong Kong Housing Society. Senior
Citizen Residences Scheme. Jolly Place (Source: Elena
Generalova)

B HFEBEENs KETEFREETL. Joly

Place (3(&: Elena Generalova)

Much attention is paid to Senior Citizen
Residences Scheme. The basic concept is
"ageing in place, which means creating
comfortable living conditions for older people.
The main goals are: integration of housing
and services under the same roof, searching
for the ideal balance between public and
private life, and security, suitability for people
of different health conditions (from healthy
to frail), etc. Besides apartments everything
needed for comfortable living is provided:
medical services, a swimming pool, a gym,
multipurpose lounges and green areas, a
library, a restaurant and so on. The philosophy
“housing with care”becomes true as living
environments are equipped with specially
designed facilities that adjust to the changing
needs of the elderly (Figure 11).

Public housing in Hong Kong is built across
the city along with private options. The
development of the transport system is a part
of the urban policy. It is linked to residential
housing development. The main means of
public transport are the metro (104 stations)
and buses. In the New Territories there is Hong
Kong's Light Rail connecting the two satellite
cities Tuen Mun and Yuen Long.

Hong Kong is often called a city without
ground and an experimental platform for
shaping a new typology that is the super
dense vertical urban environment. Pedestrian
Hong Kong is an extensive network of
pedestrian bridges, tunnels and walkways.
They come from the city transport hubs and
separate the city traffic from pedestrians.
Transport hubs are often included in stylobate

parts of residential complexes. Some
researchers talk about creating a special
type of Hong Kong residential complex,

the Podium Tower (podium-type building
typology). This typology allows combining a
large number of apartments, service facilities
and public transport in one object without
making any negative impact on comfortable
living environment (Figure 12).

HKHA controls over 1,100 residential blocks.
Public housing blocks account for 45% of
total energy consumed by all residential
buildings in Hong Kong. Therefore, effective
energy conversation management is very
important for the ecology of Hong Kong
and in many respects it coincides with
Singapore’s approach to the problem. Energy
consumption reduction takes place due to
the introduction of LED lighting, lifts with
regenerative power, photovoltaic systems,
and rainwater harvesting systems, etc.

On the territory of residential complexes,
vertical wind turbines and wind-solar hybrid
Renewable Light Poles with LED lights are
installed. It is obligatory to introduce

green areas in public residential complexes
(not less than 20% of area and up to 30% in
large complexes).

Measures for noise protection under dense
urban development are of great interest.
Noise barriers on highways are modernized.
Low-noise materials are used on local roads.
Acoustic balconies and adjustable “acoustic
windows" are constructed for protecting
apartments from noise.

The historical development of public
housing in Hong Kong demonstrates the
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Figure 12. Podium Tower in Hong Kong: 1 - Park Central; 2 - Tseung Kwan O Area 56 Development Complex; 3 - The
Grandiose Complex; 4 - Tseung Kwan O Plaza (Source: Elena Generalovalova)
12 FBPodium Tower 1 - BEBHL, 2 HEEBRFLEL 3 - BT 4 - BEE 5

(R

Elena Generalovalova)
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government’s ability to be quickly responsive
to the slightest socio-economic changes in
the society and change the development
strategy. It is evident that there is a constant
search for better models of affordable public
housing, their testing and implementation.

Conclusions

Someone may say that these examples are
not illustrative for big states. Since, Singapore
is a city state with a population of 5,624,000
people and Hong Kong is a city and a special
economic zone of China with a population of
7,246,000 people. However, when answering
the question whether it is necessary for big
states to follow the examples of Singapore
and Hong Kong, it can be confidently said that
their experience should be carefully studied
and changed in accordance with individual
characteristics and traditions.

[tis evident that there are different conditions
in the countries that are interested in
improving the quality of life of their
population. Naturally, it is impossible to
create a single model or find a universal
approach. Nevertheless, there are some
common principles described above which
are to be guided while creating comfortable
living environment for different segments
of the population. At national level a
comprehensive approach to the problem is
necessary by working out the basic typology
of affordable public housing. Public
authorities should develop some kind of
comfort standard for this type of housing.
They should control and direct the changes
in the space-planning standards, examine
economic conditions, check if their actions
correspond to the latest achievements in
architecture and construction, and develop
industry and technology in this direction.
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