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1 Context  

1.1  Objective of the study 

The EU-funded SWITCH-Asia programme was launched in 2007 to support sustainable consumption and 
production (SCP) and to promote inclusive sustainable growth while contributing to the economic 
prosperity and poverty reduction in Asia and Central Asia and supporting the development of a green 
economy and the transition towards a low-carbon, resource-efficient and circular economy. Since its 
inception, seven calls for proposals were successfully implemented from 2007 to 2017 (in total around 
EUR 280 million). More than 100 projects were financed, and support was provided to over 400 Asian and 
European non-for-profit partners, approximately 100 private sector associates and benefiting up to 70,000 
Asian micros, small and medium-sized enterprises (MSMEs). The second phase of SWITCH Asia was 
launched in 2018 and the programme was extended to Central Asia, thus now covering 24 countries (i.e. 
Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka, Cambodia, China, DPR 
Korea, Indonesia, Laos, Malaysia, Myanmar, Philippines, Thailand, Vietnam, Mongolia, Kazakhstan, 
Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan). 

In this context, the SWITCH-Asia Sustainable Consumption and Production Facility (SCPF) aims at 
providing a platform to promote SCP policies and principles in Asia and enhance the awareness and 
dialogue of local stakeholders on the theme. To achieve these goals, the SCPF fosters dynamic and 
evolving exchange through platforms with the aim to connect key experts, entities and stakeholders, both 
online and offline, who share the interest for impactful actions to further enable sustainable housing, a top 
priority for Asia and Asian countries, through relevant responsible consumption and production patterns. 
Such a platform should enable participants to discuss ideas and lessons learned and consequently, to 
identify and develop joint actions.  

This scoping study aims to provide a solid basis and to identify the thematic scope for the identification of 
top priorities and related actions in support to Sustainable Housing. For this purpose, the study first 
examines the different stages of the building value chain and critical issues, trends and gaps on the 
development of sustainable housing in the context of SCP in the focal countries of China, India, 
Kazakhstan, Kyrgyzstan, Malaysia, Mongolia, Nepal, Pakistan, Sri Lanka and Thailand. Based on an initial 
in-depth assessment conducted by the SCPF on country sector focus and priorities, these ten countries 
have been selected. By going through the stages of material production, design and manufacturing, 
construction, usage and recycling, this study provides a holistic overview of SCP in sustainable housing in 
Asian countries, followed by an assessment of overarching topics underpinning the theme, i.e. affordable 
housing, district development and the countries’ building and sustainable housing objectives within the 
Nationally Determined Contributions (NDCs) to the Paris Agreement and the UN Sustainable Development 
2030 Agenda. In addition to the ten focal countries that are addressed in the in-depth analysis, the scoping 
study also includes research on other SWITCH-Asia countries, namely Afghanistan, Bangladesh, Bhutan, 
Cambodia, Indonesia, Laos, Maldives, Myanmar, Philippines, Tajikistan, Turkmenistan, Uzbekistan and 
Vietnam. The results are presented in the form of country briefs that summarise the main aspects of 
sustainable housing in the context of SCP in each country. Last within the scoping part of the study, a 
selection of international best practices suitable for replication in the Asian context is provided.   

Based on the information collected in the scoping phase, the SCP potential of the focal countries is 
analysed using a set of indicators in the second part of this study (see figure 1 for a schematic overview). 
The indicators take into consideration the different stages of the building value chain as well as the 
overarching topics. As SCP has not received much attention in the field of housing, this evaluation offers 
crucial insights regarding the differences and similarities of SCP approaches pursued in the Asian context.   
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With the help of the comprehensive analysis performed in the scoping and evaluation part of this study, 
interesting conclusions on the current situation as well as recommendations for critical issues that require 
joint action to encourage sustainable development can be drawn. The findings from the study will be used 
both as a basis for future discussion and actions for promoting SCP for sustainable housing and as 
knowledge products for the general public.  

 

 

 

 

 

 

 

  

Figure 1: Structure of the scoping study – Schematic overview 
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1.2  Definition of sustainable housing 

In order to be able to discuss sustainability in the context of housing, first, the term “sustainable 
development” is defined. Today’s widely used definition for sustainable development dates back to the 
Brundtland report from 1987 and is described as follows: 

“Sustainable development is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.” (WCED, 1987, p. 41) 

In 2018, 4.2 billion people, i.e. 55% of the world’s population, lived in cities. By 2050, this number is 
expected to rise up to 6.5 billion people, with 90% of the urban expansion taking place in the developing 
world (UNDP 2019a). The rapid growth of cities and the range of economic, environmental and social 
challenges associated with it demonstrate the importance of rethinking and transforming the way urban 
spaces are built and managed in order to achieve sustainable development. Sustainable (urban) 
development can be understood as a multidimensional process harmonising environmental, economic, 
social and cultural dimensions (UN-Habitat 2012). Hence, by fostering sustainable urban development, 
cities enable conditions for job creation, economic growth, social inclusion, poverty reduction, protection 
of local and regional ecosystems, climate change mitigation, etc.   

In this context, housing and housing policies play a very important role, as they shape cities worldwide 
and, in many cases, produce fragmentation, inequalities, and environmental impacts. The future of 
urbanisation will therefore depend on how countries and cities position housing as a priority in the public 
debate around sustainable development (Kacyira 2016). Different facets come into play when discussing 
“sustainable housing”:  

“Housing as an essential component of the built environment, a constituent of social development, 
an important economic sector and an entity that uses natural resources (including labour power) 
and produces energy and waste, its development certainly affects the ecological, economic, 
social and cultural sustainability of a place.” (Chiu 2003, p. 224)  

Until now, the debate on sustainable housing mainly centred on the ecological and economic component. 
UN-Habitat stresses the importance to also consider the social and cultural sustainability of housing: 

“Housing is where successive generations find shelter to keep healthy, develop, socialise, be 
educated and prepare for fulfilling adult lives. In this sense, housing speaks to every 
dimension of personal human development, hopefully generating a double sense of identity 
and social belonging. Both are essential to sustainable cities and their participatory governance. If 
the “emerging futures” of our cities are to become sustainable, then the housing conditions of one 
billion slum residents must become sustainable, too.” (UN-Habitat 2016, p. 52)  

To address key challenges related to urbanisation, climate change, affordable housing, clean energy 
and poverty reduction, sustainable housing shall combine all four sustainability dimensions (i.e. 
environmental, social, cultural and economic) and thus, pursue a more holistic approach: 

“Along with the solutions for the built environment (resource and energy efficiency, 
environmental, ecological and health safety, resilience to natural disasters), sustainable housing 
policies should deal with the affordability, social justice, cultural and economic impacts 
of housing, and contribute to making healthy residential neighbourhoods and 
sustainable cities.” (UN-Habitat 2012, p. 1) 
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1.3  Relevance of sustainable housing  

1.3.1  Sustainable housing in the context of the global agenda setting processes  
Subsequent to the Agenda 21 and the Millennium Development Goals (MDGs) of the United Nations, key 
international policies, i.e. the Sustainable Development Goals (SDGs), the Paris Agreement and 
the New Urban Agenda (NUA) have been recently introduced to encourage sustainable development 
in different priority areas.  

Adopted on 25 September 2015, the 2030 Agenda for Sustainable Development specifies 17 SDGs that 
shall be achieved during the next 15 years. Goal 11 “Sustainable cities and communities” focuses on urban 
systems and aims to “make cities and human settlements inclusive, safe, resilient and sustainable” (UNDP 
2018a). A sub-target specifically addresses housing, namely its safety, affordability and provision of basic 
services for all as well as slum upgrades by 2030 (UNDP 2018b). Besides Goal 11, other SDGs such as 
Goal 6 “Clean water”, Goal 7 “Affordable and clean energy” or Goal 12 “Sustainable consumption and 
production patterns” are also relevant for sustainable housing. 

Following the SDGs, the Paris Agreement was agreed at the 21st Conference of the Parties (COP) in 
December 2015, aiming to combat climate change and limit the increase of the global average 
temperature. In order to implement the agreement and achieve its objectives, each country is requested 
to prepare the NDCs (UNFCCC 2019). The building sector plays a key role due to its significant but largely 
unrealised potential (see section 1.3.2). As depicted in figure 2, out of 192 countries that have submitted 
NDCs, 132 have explicitly mentioned the building sector. Nevertheless, concrete policy actions, targets, 
and measures to reach these ambitions are lacking in most submissions. Several key areas including space 
cooling, building design, and vertical integration are particularly under-addressed. Energy building codes 
which are a crucial measure for the transition towards green buildings are only mentioned in 40 NDCs. 
Consequently, solely 13% of global CO2 emissions stemming from the building sector are covered in the 
NDCs (UNEP and IEA 2017).     

Figure 2: Overview of NDC submissions related to sustainable housing (UNEP and IEA 2017) 

 

 

In October 2016, the NUA was adopted in the course of HABITAT III, in order to provide a sustainable 
urbanisation strategy and action plan for the next 20 years. As housing was not considered as a priority in 
the urban development policy of many countries in the past, UN-Habitat aimed to place “housing at the 
centre of the New Urban Agenda” (UN-Habitat 2015). Goal 11, as well as other SDGs related to housing, 
have been translated into commitments and actions for key stakeholders. Nevertheless, as in the case of 
the SDGs and Paris Agreement, the NUA is not legally binding and a concrete roadmap for achieving the 
goals is missing (Amann & Jurasszovich 2017).       
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1.3.2  Potential of the housing sector to achieve greenhouse gas (GHG) and 
energy savings 

Globally, the buildings sector is responsible for 30% of final energy consumption. It is the second largest 
consumer after the industrial sector which consumes 40% energy. The residential sector plays a key role 
as it consumes the major share of final energy with 22%. Together with the buildings construction, final 
energy use of the global buildings sector exceeds more than 35% and continues to rise at almost three 
per cent per year. Better access to energy in developing and emerging economies increased ownership 
and usage of appliances as well as immense floor area additions contribute to this trend (OECD & IEA 
2018). Moreover, buildings and their construction generate almost 40% of total direct (from fossil fuel 
combustion) and indirect CO2 emissions, as depicted in Figure 3. From 2010 until 2016, CO2 emissions 
from buildings have continuously grown by one per cent annually (UN Environment & IEA 2017).  

Figure 3: Global energy-related CO2 emissions by sector, 2015 (IEA 2017) 

 

 

This development is expected to continue, especially in Non-OECD Asia with a projected growth in building 
energy demand of over 50% by 2050 (OECD & IEA 2015). The building sector, particularly the residential 
sector has not only the pressing need but also the immense potential to lower energy consumption and 
GHG emissions, thereby developing more sustainably. In order to tap this potential and shape the fast-
growing building sector sustainably, adequate financing schemes and policies as well as efficient 
technologies have to be deployed urgently (UNEP & IEA 2017). 

1.3.3  Sustainable housing in the context of SCP  
The importance of SCP was first recognised internationally at the 1992 United Nations Conference of 
Environment and Development in Rio de Janeiro (UNCED 1992). The concept of SCP was later defined by 
the Oslo Symposium in 1994 as “the use of services and related products, which respond to basic needs 
and bring a better quality of life while minimising the use of natural resources and toxic materials, as well 
as the emissions of waste and pollutants over the life cycle of the service or product so as to not jeopardise 
the needs of further generations.” (ISSD 1994) 

Later, at the World Summit on Sustainable Development (WSSD 2002), world leaders signed the 
Johannesburg Plan of Implementation, in which SCP has been identified as one of the three overarching 
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objectives of sustainable development, together with poverty eradication and the management of natural 
resources to advance social and economic development. The Johannesburg Declaration also called for 
the development of a 10-Year Framework of Programmes (10YFP) to accelerate the shift towards SCP 
practices and promote social and economic development decoupled from environmental degradation. To 
implement the commitment of the 10YFP, which was adopted at Rio+20, the One Planet network 
(previously the 10YFP Secretariat) has been formed as a multi-stakeholder partnership for sustainable 
development and an implementation mechanism for SDG 12 on Responsible Consumption and Production 
(One Planet 2019a). The 10YFP consists of six programmes: Sustainable Public Procurement; Consumer 
Information for SCP; Sustainable Tourism; Sustainable Lifestyles and Education; Sustainable Buildings and 
Construction; and Sustainable Food Systems (UN Environment 2019). The Sustainable Buildings and 
Construction Programme (SBC) aims at improving the knowledge on sustainable construction and 
supporting and mainstreaming sustainable building solutions, allowing for all major activities in the field to 
be brought together under network’s umbrella. The goals of the programme are operationalised through 
five concrete work areas: (i) Fostering of enabling frameworks to implement policies on sustainable 
construction; (ii) Promotion of sustainable housing, including in the field of affordable and sustainable 
housing; (iii) Enhancement of sustainability in the Building Supply Chain; (iv) Reduction of climate impacts 
and strengthening of climate resilience in the building sector; and (v) Promotion of knowledge sharing, 
outreach and awareness raising (One Planet 2019b).  

Research on consumption patterns and life cycle analysis detected three key areas where consumption 
has the highest impact on the environment, i.e. food, housing and transport (UNEP 2015). In these sectors, 
the consumption of water and energy, the generation of waste and the GHG emissions of these activities 
affect and are affected by almost every lifestyle domain. Within the context of SCP, housing thus plays a 
critical role as part of a production system that represents considerable use of resources and major 
environmental consequences. How people live, where they live and how their living spaces are built all 
have social and environmental effects, beginning at mining, with the extraction of raw materials for the 
production of building materials, and ending with the demolition of the building at the final life cycle stage. 
Along this life cycle, different processes are responsible for emitting GHGs and pollutants into the 
atmosphere. Figure 4 presents important impacts of housing on the environment in terms of use of 
resources and emissions in the different stages of the building life cycle. The left column in the figure 
presents the different resources required for housing, such as raw materials, energy, land and water, and 
the column on the right shows the emissions resulting from the different stages of the building life cycle. 
The different processes involved in these stages cause different kinds of emissions, such as the pollution 
of air, water or soil; the alterations on land coverage and the generation of waste.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Housing and its impacts on the environment (adapted from UNEP 2015) 
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2 Current state and trends of sustainable housing in 
the context of SCP in Asia  

2.1   Relevance of sustainable housing in Asia  

Over the last decades, Asia has been through a process of robust economic growth, driven especially by 
countries such as China, India, Japan and South Korea. In 2017, the Asia and Pacific region accounted 
for 42.6% of the global gross domestic product (GDP), compared to a share of 30.1% in 2000 (see figure 
5). During this period, the gross capital formation as a share of GDP has increased in 25 of the 37 regional 
economies (Asian Development Bank 2018).  

Figure 5: Distribution of gross domestic product at purchasing power parity, Asia and Pacific 
region in the world economy (Asian Development Bank 2018) 

 

Apart from the financial crisis in 1998, Asia has been the fastest growing economic region in the world for 
several decades: a process that has been underpinned by rapid and large scale urbanisation. Additionally, 
between 1950-1975 and 1975-2000, Asia’s urban population more than doubled. In 2015, 2.38 billion 
people lived in urban areas, representing 60.1% of the world’s urban population. This trend is continuing 
as the current quarter century (2000-2025) will lead to an estimated addition of 1.1 billion people to Asia’s 
urban areas (UN-Habitat, UN ESCAP 2015). Figure 6 presents the growth of Asia’s urban population from 
1950 to 2050 compared to other regions.  

This remarkable rate of urbanisation is one of the major driving forces influencing consumption and 
production patterns in Asia. Conservation of resources becomes a key topic, as lifestyles change and 
consumption patterns become more unsustainable and environmentally-damaging. The regions’ material 
consumption has increased strongly in the last four decades, accounting for more than half of the global 
consumption in 2015 (UNEP 2016). Figure 7 demonstrates the increase in domestic material consumption 
until 2015, when consumption per person reached 2.9 tonnes (UNEP 2016).   
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Figure 6: Urban population at mid-year, 1950-2050, thousands (UN-Habitat, UN ESCAP 2015)  

 

 
Figure 7: Domestic material consumption of Asia and the Pacific compared to the global consumption, 
1970-2015, million tonnes (UNEP 2016) 

 

Despite the many and varied reasons for rapid urban growth, most of the Asian cities face similar challenges 
to quickly adapt to the rising urban population and to develop adequate solutions for housing, 
transportation and basic services. According to UN-Habitat, the construction of affordable housing has 
not matched the urban growth in Asian cities, except for Singapore and Hong Kong (UN-Habitat 2011). 
What is more, an average of 28% of the urban population resides in informal settlements (UN-Habitat 
2015). Although the proportion of urban population living in slums has fallen in most Asian regions in the 
past decades as depicted in figure 8, informal housing is still prevalent and many challenges remain for the 
provision of adequate housing. As further economic expansion, population growth, and corresponding 
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changes in living standards and lifestyles are expected to occur over the upcoming decades, it is crucial 
to consider the environmental, social, cultural and economic component of housing to ensure sustainable 
development.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2   Methodological approach of assessment  

Due to the high relevance of sustainable housing in the context of SCP in Asia, this study aims to assess 
the current state and trends in this field. The in-depth assessment in the following chapters has been 
conducted for China, India, Kazakhstan, Kyrgyzstan, Malaysia, Mongolia, Nepal, Pakistan, Sri Lanka and 
Thailand. The study focuses on the analysis of the building life cycle, identifying trends and priority 
issues for each stage of the building value chain with a particular focus on: i) Policy environment, ii) 
Technology and architecture, iii) Standards, guidelines & rating systems and iv) Access to finance. The 
second part of the study addresses overarching topics that guide and impact the situation of the selected 
countries on sustainable housing. These topics concern the countries’ targets within the scope of the 
NDCs and SDGs for the building sector, the national policies for affordable housing and 
the concepts for district development. Figure 9 provides a schematic overview of the assessment 
structure and linkages. Further insights from other SWITCH-Asia countries, i.e. Afghanistan, Bangladesh, 
Bhutan, Cambodia, Indonesia, Laos, Maldives, Myanmar, Philippines, Tajikistan, Turkmenistan, Uzbekistan 
and Vietnam on SCP in sustainable housing can be found in section 2.5 as country briefs. Finally, 
international and local best practices are presented to provide additional perspectives on the 
subject area. Together, the findings of these analyses highlight potential thematic key areas, gaps and 
trends for further promoting SCP in support to Sustainable Housing.  

Figure 8: Proportion of the population living in slums, % (adapted from UN 2015) 
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Figure 9: Overview of the methodological approach for the assessment 

 

2.3  Analysis of sustainable housing along the life cycle of buildings in 
selected countries 

This part of the scoping study provides a comprehensive 
overview of priority issues and emerging topics of 
sustainable housing in the context of SCP, with a 
particular focus on China, India, Kazakhstan, Kyrgyzstan, 
Malaysia, Mongolia, Nepal, Pakistan, Sri Lanka, and 
Thailand1. Key trends of the selected countries are 
presented within this section. Detailed information for 
each focal country can be found in the Annex. 

The structure of this section follows the different life cycle 
phases/stages of buildings, i.e. material production, 
design and manufacturing, construction, usage and 
recycling. Each of these topics is evaluated along 
previously defined focal areas: national policy 
environment; technology and architecture; standards, 
guidelines & rating systems; and access to finance. 
Within the focal area policy environment, research has 
been conducted on each country’s specific laws and 
regulations on the different stages of the building’s value 
chain, allowing for a better understanding of the legal situation on SCP in sustainable housing. The area 

 
1 The study’s focus on China, India, Kazakhstan, Kyrgyzstan, Malaysia, Mongolia, Nepal, Pakistan, Sri Lanka, and Thailand is a result of the initial in-

depth assessment conducted by the SWITCH Asia SCP Facility on country sector focus and priorities.   

Figure 10: Building life cycle stages 
as considered in the assessment 
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technology and architecture comprises information regarding the application of upcoming 
technologies and architectural innovations. The third focal area, standards, guidelines and rating 
systems, concentrates on energy building codes, green building rating systems, standards and labelling 
schemes and further requirements of each country for the building sector. Finally, the focal area access to 
finance contemplates the possibilities of financial support for the implementation of measures within the 
value chain.  

2.3.1  Material production  
Within the life cycle of buildings, the first stage to be considered is the production process of building 
materials required for the building construction. This stage involves the extraction of raw materials, such 
as iron, ore and timber and their transformation into construction materials. In addition, this stage also 
considers the transportation of the finalised materials to the construction site. The environmental impacts 
generated during these processes comprise the depletion of natural resources, the consumption of large 
quantities of water and energy, the emission of GHGs and other pollutants in the atmosphere, the release 
of chemical pollutants in the soil, erosion, loss of biodiversity in the mining area as well as deforestation 
(Aigbavboa & Ngwepe 2015).  

When dealing with the issues related to the production of building materials in Asia, one of the most 
pressing topics regards the extraction of sand for cement production. Sand mining in Asia is responsible 
for various negative environmental impacts, and has become a critical issue for many national 
governments. This is due to the fact that demand of sand for cement production continues to rise to keep 
up with the rapid urbanisation process of many Asian cities. In that sense, the production of cement also 
deserves attention within the stage of the manufacturing of building materials. This is particularly crucial for 
China, which has become the world leader in cement production and construction.  

Within the stage of material production, this scoping study focuses on the policies and regulations 
coordinating the extraction of raw materials in the construction industry and the technologies and trends 
on the sector. Prevalent issues and trends within the focal countries are highlighted.  

 

POLICY ENVIRONMENT 

The efforts of Asian countries to develop their economies in a more sustainable manner have led many of 
them to implement stricter policies on the regulation of heavy industries, in order to improve their efficiency 
and reduce GHG emissions and environmental impacts associated with their activities. Among the 
industries affected by such policies is the cement industry, responsible for major emissions and 
environmental problems in Asia. This section looks at some of the developments of the policy environment 
addressing building material production in the selected countries, focusing especially on the giant cement 
industry in China and on the issues related to the extraction of sand that affect many Asian countries.   

The problem of sand extraction in Asia 

Globally, 50 billion tons of sand and gravel are consumed every year, mostly for the production of concrete, 
which is the most widely used building material in the world (UN Environment 2019). Although being more 
extensively mined than any other material, sand and gravel still receive very limited attention from policy 
makers and the problems related to their extraction are mostly unknown to the general public (UNEP 2016). 
This large material extraction has significant impacts on the environment, such as inland and coastal 
erosion, changes in river water flows, flood regulations and marine currents, lowering of water table and 
pollution of water (UNEP 2016). 

In Asia, especially in South Asia and in China, uncontrolled and mostly illegal extraction of sand and gravel 
from riverbeds is responsible for many adverse environmental impacts, especially for river deltas and lakes 
where exploitation takes place. With rapid urbanisation and economic growth, China has increased its 
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cement demand by 437.5% in the last 20 years which is expected to further rise due to the demand for 
new infrastructure and buildings in urban areas (UNEP 2016). Today, China leads the world in cement 
production, with 2,360 million metric tons produced in 2015, accounting for 57% of the world’s total 
(Hasanbeigi et al. 2017). The industry is one of the major contributors to air pollution and GHG emissions 
in the country, not only due to the size of the market but also to the fact that its high energy intensity is 
supplied primarily through fossil fuels (Trucost and  ICCS 2015). 

The effects of the intense sand exploitation are aggravated by the weak regulations on mining and dredging 
in Asian developing countries, as well as by the lack of enforcement and the illegality that characterises the 
sector. Different solutions arise for the issue in terms of policy implications, but very few regulative efforts 
are in place to coordinate sand and gravel extraction. Some state governments in India and national 
governments in other South Asian countries have, for instance, implemented policies on permitting and 
licensing of sand and gravel extraction from predetermined stretches of rivers (The Third Pole 2017). Laws 
and regulations to incentivise the use of alternative or recycled building materials could be applied to 
promote the reduction of sand consumption. Although increasingly scarce, sand has had a stable price 
over the decades, thus making it a very cheap and accessible material, rendering other alternative options 
less viable (UNEP 2016).   

Cement industry in China 

Cement production in China exploded in the 1970’s to fuel the country’s urbanisation and continued to 
expand in the following decades. The Chinese government has taken advantage of investments in 
infrastructure, real state and industrial capacity to stimulate the economy and promote growth. Today, 
China leads the world in cement production, with 2,360 million metric tons produced in 2015, accounting 
for 57% of the world’s total (Hasanbeigi et al. 2017).  

The production of cement involves the consumption of large amounts of raw materials, energy and heat, 
and results in significant amounts of waste generation and emissions. The industry is one of the major 
contributors to air pollution and GHG emissions in the country, not only due to the size of the market but 
also to the fact that its high energy intensity is supplied primarily through fossil fuels (Trucost & ICCS 2015). 
Given the environmental impacts of the industry, different measures have been implemented by the 
Chinese government in the last years to mitigate such impacts. For instance, the 11th Five-Year Plan has 
defined ambitious goals for energy efficiency for its most energy-intensive industries, including cement. 
With this regulation, China was able to change the face of its cement industry previously dominated by 
polluting and energy intensive shaft kilns, towards the use of precalciner kilns, which are the most 
advanced rotary cement kilns. Under the 11th FYP, the amount of energy required to produce a metric ton 
of cement fell by 41% through cleaner modes of cement productions. These efficiency measures reduce 
fuel and electricity use, in the process cutting air pollutants and greenhouse gases released by cement 
production (Trucost & ICCS 2015). Furthermore, in 2013, the Chinese Government published the “National 
Air Pollution Action Plan” setting targets and deadlines to improve air quality in cities and provinces and 
requiring some of the highest polluting industrial regions to achieve reductions in their coal consumption.  

Fly ash brick industry in India 

The Indian brick industry is predominated by resource depleting and highly polluting technologies. In Bihar 
in East India, fired clay bricks consume around 4.8 million tons of coal per year, emitting 16 million tonnes 
of CO2 (DA 2019). About 6.000 acres of land are destroyed every year in the city due to red brick kilns, 
compromising the agricultural land in the region and depleting groundwater sources. 2017 data indicates 
that the over 6,000 registered brick kilns units in Bihar produced 19,000 million units of red brick and 
consumed 53 million tons of soil (Singh 2019). By cutting the top soil of land, the layer of hummus is lost, 
resulting in massive loss of fertility. Besides, due to evaporation of the underlying water, even the water 
table in these areas starts to decade (Singh 2019). In response to the issue, the Bihar State Pollution 
Control has mandated the adoption of fly ash brick by all traditional brick kilns.  
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Fly ash is a fine powder that is a by-product of burning coal in electric generation power plants. Fly ash 
contains aluminous and siliceous materials that form cement in the presence of water and thus, can be 
applied as a suitable prime material in blended cement and other building materials (Rodriguez 2019). In 
many markets, fly ash can be a cost-effective substitute for Portland cement with the advantage of being 
more environmentally friendly, given it is a by-product and has low embodied energy. Moreover, the 
production of fly ash requires less water in comparison to that of Portland cement and includes other 
benefits such as better resistance at cold weathers, great workability, reduction of cracking and 
permeability programmes, and CO2 emission reduction (Rodriguez 2019). The technology does not 
consume any top soil for the production of brick and presents an opportunity for Bihar to shift to a 
technology that promotes circularity through the employment of by-products in the production and 
reduces the use of natural resources.  

In order to promote utilisation of fly ash, the Ministry of Environment, Forest and Climate Change 
(MoEF&CC) of the Government of India has issued a notification under E.P. Act 1986 dated 14th 
September 1999 stating that the manufacturing of clay brick, tiles or blocks for construction within a radius 
of 300 kilometres from coal or lignite based thermal power plants should contain a mix of at least 25% of 
ash (i.e. fly ash, bottom ash or pond ash) (DA 2019). Besides, every construction agency located within 
the same radius should use only fly-ash based products for construction, such as cement or concrete, fly 
ash bricks or tiles, or clay fly ash bricks (DA 2019). Moreover, in the 2019 budget, the Indian government 
has reduced GST from 18% to 5% on products like fly ash, fly ash aggregate with 90% or more fly ash 
content.  

TECHNOLOGY AND ARCHITECTURE 

The development of new methods for raw materials extraction and technologies for their conversion into 
building materials can contribute to mitigate the negative environmental effects of mining and of processes 
carried out by heavy industries. Besides, sustainable mining and material production practices contribute 
to improve health and safety conditions for employees along the production process (ASEAN 2017).  

To introduce new technologies and share the knowledge on innovations, international partnerships play a 
crucial role in the Asian context. In Malaysia, for instance, the Ireland-based company CDE works together 
with Batu Tiga Quarry in developing and promoting manufactured sand which is produced in the 
company’s quarries (Eco-business 2018). The technology of manufactured sand is not only a more 
environmentally friendly alternative, allowing for the reduction of river-sand projects, but also improves 
production efficiency by enhancing the quality of the sand and reducing the consumption of cement. The 
development of the production method in Asia can contribute to mitigating the sand crisis in the region 
and meet the demand of cement for further urban expansion.  

Technological developments in mining and building materials manufacturing are also taking place in the 
production of limestone for the cement industry. In Thailand, the cement manufacturer Siam Cement 
Kaeng Khoi is the first to implement the semi open cut mining method in its limestone quarry in Saraburi. 
This method leaves forest area as a buffer zone along the quarry boundaries, thus reducing environmental 
impacts, noise and dust pollution caused by the extraction process. It also allows for the rehabilitation of 
the biodiversity in the area to be undertaken at the same time as the limestone production (ASEAN 2017). 
Similarly, in Kazakhstan, intelligent mining has started to shape the future of the industry. The first digital 
plant has become operational in the city of Aktogay; boosting an artificial intelligence platform that uses 
real time insights to predict loads, key minerals and potential recovery in order to maximise value and 
reduce stoppages during processing (IntelliSense.io 2019). Another six existing mines have been 
scheduled for digitalisation by the Government of Kazakhstan (International Mining 2019). Although these 
mines are leading the way to a more streamlined manufacturing process through innovative technologies, 
policies that support a more widespread implementation of digitalisation in the mining sector are still 
lacking.   
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Another problematic sector of Asia’s building material industry that has received attention in the recent 
years is the production of brick, which contributes significantly to global warming and is a threat to people’s 
health. In many Asian countries, the operation of the brick sector is vastly unregulated and the traditional 
methods and technologies applied are highly contaminating, increasing air pollution and GHG emissions. 
In Pakistan, the Environmental Protection Department of Punjab, the most populated province of Pakistan, 
and the National Energy Efficiency Conversation Authority (NEECA) are working together with the All Brick 
Kiln Owners Association of Pakistan and the International Centre for Integrated Mountain Development 
(ICIMOD) to develop environmentally friendly brick kiln technologies in the sector (CCAC 2018). The work 
consists on training and awareness raising initiatives to inform brick entrepreneurs about new cost effective 
and scalable kiln techniques and sustainable improvements in the production process. It aims at informing 
and persuading industry stakeholders on adopting these practices and promoting a shift in the country’s 
industry to more sustainable practices.  

2.3.2  Design/Manufacturing 
The stage of design and manufacturing refers to the composition process of a building, which is one of the 
most important stages of the value chain. The decisions of architecture and design have major impacts on 
all other building life cycle stages: it determines which materials will be employed, how the building will be 
constructed and operated, and if the materials will be recycled eventually.  

The subsequent section on the policy environment draws attention to policies that encourage Building 
Information Modelling (BIM) in the analysed countries, followed by a presentation of vernacular architecture 
practices in Asia and how they can provide insights for contemporary housing design. Further on, the 
section on standards, guidelines and rating systems provides an overview of the coverage and design 
requirements established by energy building codes and green building rating systems in the selected 
countries. Last, the section on access to finance covers existing incentive mechanisms to promote green 
building and sustainable design.   

 

POLICY ENVIRONMENT 

The integration of different project dimensions during the design stage of a building has been enhanced in 
the last decade with the introduction of BIM. This practice refers to an intelligent 3D model-based process 
that provides professionals involved in a project with insights and tools to integrate and simulate data on 
architectural design, structural system, installations, energy performance, costs, etc. At present, BIM is 
widely applied in the construction industry in industrialised countries, but still faces implementation 
challenges in Asian economies.  

China has been very proactive in the last few years in implementing policies to foster the use of BIM in its 
construction industry, while other countries have experienced a more discrete policy development in this 
direction. In China’s building industry, BIM technology has been applied since 2003, but its use is still 
limited to post-design stages, such as construction (Jin, Tang and Fang 2015). To strengthen BIM 
practices in the construction industry, the Chinese government introduced different BIM related policies 
and standards as part of the 12th Five-Year Plan. In January 2012, the publishing of the 2012 Engineering 
and Construction Standards was announced, marking the official launch of the Chinese BIM Standards 
(Jin, Tang and Fang 2015). Policies on BIM have also been developed at regional level in China, with 
metropolitan areas like Beijing, Shanghai, Shenzhen and Guangzhou publishing their own policies on BIM 
application (Jin, Tang and Fang 2015). 

Beyond the application of BIM in design and construction, the policy environment is an important asset in 
fostering the use of new technologies and methods. In India, a Technology Sub-Mission was developed 
within the Pradhan Mantri Awas Yojana (PMAY) housing programme, launched with the aim to provide 
housing at affordable prices to the weaker sections of society. The main objective of the Sub-Mission is to 
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enable States and Unit Territories in India to adopt modern, innovative and green technologies and building 
materials in their mass housing schemes, accelerating construction times and improving housing quality.  
The implementation of the Sub-Mission was undertaken through the setup of a scheme to identify 
sustainable technological solutions for faster and cost effective construction of houses (Ministry of Housing 
and Urban Poverty Alleviation 2015). 

 

TECHNOLOGY AND ARCHITECTURE 

A common issue for developing countries in Asia is the dependence on materials, layouts and methods of 
western construction that are often outdated, energy inefficient and inadequate for local climatic conditions. 
In addition, many business and trade models are expensive or inappropriate in the local contexts, 
highlighting the importance of learning from traditional vernacular architecture practices in order to develop 
more sustainable practices in construction.  

“Vernacular architecture comprises the dwellings and all other buildings of the people. Related to their 
environmental contexts and available resources, they are customarily owner- or community-built, utilising 
traditional technologies. All forms of vernacular architecture are built to meet specific needs, 
accommodating the values, economies and ways of living of the cultures that produce them” (Oliver 2006, 
p.30). The definition of vernacular architecture proposed by Oliver describes some of the elements that 
determine the sustainability of vernacular design and construction solutions:  the consideration of 
environmental context (geography, topography, site, climate, local building materials, labour experience 
and building techniques), the use of resources available on site and traditional technologies and the 
involvement of the community. The cultural identity is an important aspect of vernacular architecture, that 
has developed through time and modified itself through trial and error in order to fulfil society’s needs 
(Salman 2018). 

Vernacular architecture can provide valuable contributions to present practices of sustainable construction, 
allowing for establishing a regional identity independent from imported values and applying design 
elements and construction materials in contemporary buildings that are adequate to the local conditions 
and available resources. The traditional Malay house in Malaysia, for instance, provides insights on features 
that can be incorporated in the contemporary design of sustainable housing. Developed to adapt to the 
local equatorial climate that is characterised by high temperatures, high humidity and copious rain, the 
Malay house is built with floor raised above the ground, in order to avoid dampness and flush flood during 
the heavy rains. Moreover, it features many openings such as windows, panels and grilles, which allow for 
the ventilation to cool its inner areas and reduce humidity. The materials utilised in the Malay house, such 
as rumbia leaves, bamboo, palm and cengal wood, are widely available locally and present low thermal 
capacity, contributing to the thermal comfort of the rooms (Ramli et al. 2012).  

In Mongolia, The Ger is part of the country’s centuries-old tradition of nomadic life and thus, is built with 
lightweight and flexible structure. It is made out of wood, felt and canvas, with pieces tied up together by 
knots that can be easily undone and redone again (Buechner 2018). This housing unit is large enough to 
shelter a family, yet it was never intended to serve as a permanent urban dwelling. Nevertheless, Ger areas 
have become a substantial part of the city of Ulaanbaatar and accommodate more than 60% of its 
inhabitants (Master Planning Agency of the Capital City 2014). To promote the integration of this traditional 
Mongolian dwelling to the city and allow it to respond to needs of its inhabitants in an urban environment, 
initiatives have been developed for adapting the Ger structure. Developed by the Rural Urban Framework, 
the Ger Plug-In is specifically designed for adaptation and possible future growth, and works as an 
infrastructural wall which the Ger plugs in to receive basic urban infrastructure features, such as water and 
septic tanks and heating systems (Rural Urban Framework 2017). Another corresponding initiative is the 
Ger Innovation Challenge Project, which focuses on the re-design of Ger parts (such as doors, floors and 
openings) in order to enhance the performance in terms of energy efficiency and heat loss (GerHub 2018). 
Similar to the Malay house and Ger, the Yurt is a traditional style of portable tent-like housing unit in Central 
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Asian countries, such as Kazakhstan and Kyrgyzstan. It is typically made from a collapsible wooden frame, 
i.e. willow or hazel, covered in natural fabrics such as felts made from sheep’s wool, with no internal support 
structures (German Embassy of Kazakhstan 2016).  

 

STANDARDS, GUIDELINES AND RATING SYSTEMS 

To better understand the framework for the housing design in the ten focal countries of this study, this 
section focuses on energy building codes and green building rating systems. The development and 
implementation status varies across the focal countries: while some already have very mature standards 
in place, others are still at an incipient stage.  

Energy building codes 

Energy building codes set the minimum efficiency requirements for new and renovated buildings in order 
to guarantee a reduction in energy consumption and GHG emissions along the buildings’ life cycle. By 
ensuring that information on energy consumption is taken into account during the stage of design of a 
building, energy codes represent a significant opportunity for savings during the buildings operation.   

The development and implementation of energy building codes in different Asian countries is taking place 
at a different pace. From the selected countries assessed in this study, Mongolia has not established its 
own energy code yet. In China, in turn, the codes have been through many revisions and address different 
kinds of buildings for different climatic zones. In countries such as Thailand and India only some parts of 
the buildings are covered by a building code.   

The compliance and enforcement mechanisms vary across the selected countries, with codes being 
mandatory for all urban residential and public buildings in China whereas in Thailand and Malaysia 
restrictions are established depending on the type of buildings or area. Table 1 presents information on 
energy building codes in the selected countries.  

Table 1: Comparison of energy building codes in selected countries 

 China Thailand  Malaysia Mongolia 

Energy code Design Standard 
for Energy 
Efficiency of 
Residential 
Buildings (1986) 

Green Building 
Energy Code 
(2009) 

MS 1525 – Code 
of Practice on 
Energy Efficiency 
and Use of 
Renewable Energy 
for Non-residential 
Buildings  

Mongolia has not 
yet implemented 
an energy building 
code 

 

Design Standard 
for Energy 
Efficiency of Public  
Buildings (1993) 

Design Standard 
for Energy 
Efficiency of Rural 
Residential 
Buildings (2013) 
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Compliance Mandatory for 
urban residential 
buildings and for 
public buildings, 
voluntary for rural 
residential 
buildings 

Mandatory for 
government 
buildings and 
voluntary for 
private buildings 

Mandatory for new 
and renovated 
non-residential 
buildings with air-
conditioned area 
over 4,000 m² 

Building 
types 

 

 

- New and existing 
urban residential 
buildings  
- New and existing 
commercial 
buildings  
- Rural residential 
buildings  

New commercial 
and institutional 
buildings 

New and 
renovated non-
residential 
buildings 

Measures 
covered 

- Building envelope 
- Air Conditioning 
- Lighting System 
- Renewable 
Energy 
- Domestic hot 
water 
- Maintenance  

- Building envelope 
- Air Conditioning 
- Lighting System 
- Renewable 
Energy 
- Whole building 
energy 
 

- Building envelope 
-  Air conditioning 
- Lighting System 

 

Green building rating systems 

Green building certification systems are tools applied for assessing and recognising buildings that achieve 
certain green requirements and standards. Rating and certification systems may vary in their approach and 
are designed to meet the local demands. These systems can be applied to different stages of the building 
value chain, as well as to different building types, with a specific set of tools being employed in the 
evaluation of each type of construction. Rating systems offer different levels of certification that can be 
reached by a project, which signify how many prerequisites and requirements it fulfils. The highest levels 
of certification require incorporating new and innovative technologies to the project, encouraging 
developers to invest in these features and stimulating the market for green buildings.  

Many green building programmes and rating systems have been developed in Asia in the last decade. 
From the selected countries assessed in this study, Mongolia is the only one that does not have a scheme 
aimed at green buildings and promoting more sustainable construction practices. In general, the green 
building rating systems developed in Asia use the American Leadership in Energy and Environmental 
Design (LEED) certification as a reference, adapting the requirements and priority issues to country-specific 
conditions. The Thai Rating of Energy and Environmental Sustainability (TREES) and the Green Building 
Index (GBI) Malaysia, for instance, award the same certification levels as in LEED, i.e. certified, silver, gold 
and platinum.  

The categories used for certification are similar across the different rating systems, including areas such 
as energy and water consumption, location and outside environment as well as materials applied in the 
construction process (see table 2).  
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Table 2: Green building rating systems in selected countries 

 “Three Star” China 

 

TREES Thailand 

 

GBI Malaysia 

 

Year of introduction 2006 2009 2009 

Responsible 
institution 

Ministry of Housing and 
Urban-Rural 
Development 
(MOHURD) 

Thai Green Building 
Foundation (TGBI) 

Green Building Index 
(GBI) Malaysia Green 
Building Confederation 
(MGBC) 

Building types - Residential 
buildings 

- Public buildings 
(including office 
buildings, malls and 
hotels)  

Suitably for various 
building types, with 
certification possible for:  

- New Construction 
- Pre-New 

Construction 
- Core and Shell 
- Existing Buildings 

- Non-residential 
- Residential 
- Industrial 
- Townships 
- Interiors (New 

construction and 
existing buildings) 

Certification levels One, two or three stars, 
depending on the 
number of options 
achieved within each 
category 

Platinum, gold, silver 
and certified 

Platinum, gold, silver 
and certified 

Categories of 
evaluation 

1. Land saving and 
outdoor environment 

2. Energy saving and 
utilisation 

3. Water saving and 
utilisation 

4. Materials saving and 
utilisation, 

5. Indoor environmental 
quality  

6. Operation and 
management 

1. Building Management 

2. Site and Landscape 

3. Water Conservation  

4. Energy and 
Atmosphere  

5. Materials and 
Resources 

6. Indoor Environmental 
Quality 

7. Environmental 
Protection  

8. Green Innovations 

1. Energy Efficiency 

2. Indoor  

3. Environmental Quality  

4. Sustainable Site 
Planning and 
Management 

5. Material and 
Resources 

6. Water Efficiency and 
Innovation 
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ACCESS TO FINANCE  

Financing green building design and energy efficiency measures in construction still represents a major 
challenge in Asia. Different concerns revolving around high initial costs of the investment, perceived risk 
exposure, high discount rate, long payback time and lack of awareness from the financier side still exist. 
To address these barriers, it is crucial to stimulate the market for sustainable housing in Asia. This section 
looks at schemes that have been successful in fostering energy efficiency and sustainable housing in the 
respective countries.  

Thailand’s Energy Efficiency Revolving Fund (EERF) 

The EERF was established in 2003 as part of the Energy Conservation Programme to address the barriers 
of Thailand’s financial sector to stimulate energy conservation and energy efficiency projects in the country. 
As a financing mechanism, the EERF provides banks with low-interest loans, which on-lend the funds to 
energy efficiency projects (Frankfurt School – UNEP 2012). The revenue generated when clients return the 
payment for the loans is used to issue new loans, ensuring a consistent inflow and outflow of capital 
(Frankfurt School – UNEP 2012). Eligible borrowers for the loan can be buildings, factories, energy service 
companies and project developers working on medium-sized energy conservation or energy saving 
projects (Frankfurt School – UNEP, 2012).  For buildings, the eligibility criteria comprise energy 
conservation measures defined by the Thai Energy Conservation Act and include, for instance, the 
reduction of heat from insulation, and the use of efficient air-conditioning, construction materials, lighting 
systems machinery. The agency responsible for the EERF in Thailand is the Department of Alternative 
Energy Development and Efficiency (DEDE), which allocates the budget of the fund for the participating 
banks.  

Kyrgyzstan Sustainable Energy Financing Facility (KyrSEFF) 

KyrSEFF+ is an extension of the KyrSEFF programme, which begun in 2012 and continues to provide 
financing through the European Bank for Reconstruction and Development (EBRD) and European 
Investment Facility for Central Asia (EU IFCA). The programme supports both water and energy efficiency 
in homes through the provision of loans and grants of up to 35%, as well as technical assistance. Private 
households and homeowners are able to invest in energy and water saving technologies ranging from wall 
insulation to solar energy and rainwater harvesting, allowing comfort of homes to be increased at a reduced 
cost. For the private sector, funds are available for machinery, wastewater treatment systems, energy 
saving devices or agricultural machines, to name a few. A team of engineers is also available to support 
and provide advice to commercial and private investors in order to help find the best solutions for their 
energy and water resource efficiency needs. There is also funding available for suppliers, vendors and 
installers of energy efficient and resource-saving technologies so that they may increase their stock or 
expand their operating base. In 2018, the programme expanded to offer awards at a ceremony in Bishkek, 
recognising outstanding projects in the field of energy and water efficiency and contribution to conservation 
of the environment in order to raise awareness and publicly promote these areas (KyrSEFF+ 2017).  

Energy Performance Contracting (EPC) in Malaysia 

An energy performance contract is as an agreement between an energy service company (ESCO) and a 
client who plans to develop an energy efficiency project. The ESCO provides the client with knowledge 
and expertise on the identification and assessment of the energy saving potential and on the development 
and implementation of energy saving measures in the project (BSEEP 2017). Thus, the ESCO undertakes 
the risks associated with achieving the proposed savings for the project and is paid, during the contract 
period, with a portion of the energy cost savings achieved. When this period is over, the ESCO ceases to 
provide the services and the energy cost savings belong to the client. Figure 11 presents a schematic 
overview of how the energy cost savings are distributed when using EPC.  
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Figure 11: Energy cost savings distribution along EPC (Adapted from BSEEP 2017) 

  

In 2016, the Malaysia Association of Energy Companies (MAESCO) had 61 energy service companies as 
members, of which 35 were engaged in the provision of EPC services (BSEEP 2017). The goal is to 
overcome the implementation barriers of energy efficiency facilities in Malaysia, which are mainly related to 
the lack of technical expertise and constraints on capital investments. The contracting can be applied to 
any facility using energy, including all types of buildings, and contributes to the client’s management of the 
energy efficiency project, avoiding the need to deal with many different contractors working on very 
specialised fields.  

2.3.3  Construction 
Within a building’s value chain, the construction phase accounts for all the activities developed from the 
beginning of the construction works until the completion of the building. From a life cycle perspective, this 
stage plays a very important role, accounting for major environmental impacts of buildings, such as large 
releases of waste and emissions, and high energy and water consumption.  

Looking at the policy environment, this section presents the most important laws and policies regulating 
the construction industry in the selected countries in the areas of water and sanitation, mechanical 
systems, lighting, structural systems, etc. Moreover, the section on technology and architecture deals with 
the trends and developments in terms of building materials and construction methods, covering not only 
technological advancements that may contribute to more sustainability in the construction phase, but also 
alternative building materials and their application. The third part of this section, standards, guidelines and 
rating systems, covers the issue of certification of green building materials in the selected countries, 
presenting some of the programmes that have been developed to address them. Last, the section access 
to finance deals with the financial schemes that support greener and energy efficient construction works, 
as well as incentives that encourage the use of sustainable building materials.  

 

POLICY ENVIRONMENT 

The institutional framework and policy environment regulating the construction sector in China, Malaysia, 
Mongolia and Thailand present many aspects that are specific to each country’s context as well as different 
levels of development. China, for instance, has a more deep-rooted and well-established framework 
regulating the construction sector, covering different dimensions, including recommendations and 
standards for indoor air quality, lighting appliances, fire security and structural project. In Mongolia, on the 
other hand, the system of building norms, regulations and standards is still based on the former Soviet 
Union system from the 60s and 70s, requiring revisions and adaptation. The Law of Construction of 
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Mongolia was last revised in 2008, incorporating current concerns and aspects of the Mongolian Green 
Development Policy related to Green Building.  

Table 3 comprises information on the policy environment of the construction industry in the selected 
countries regarding the following dimensions of construction: water and sanitation, mechanical systems, 
lighting systems, fire safety, structural components and land use planning and zoning.  

Table 3: Policy environment of the construction industry in selected countries 

 China Malaysia Mongolia Thailand 

Water and 
sanitation  

Several codes on the 
design and 
installation of water 
and sanitation 
systems, covering, for 
instance, the design 
of pipes, installations 
for potable water and 
storm water and 
rainwater systems. 

- The legal framework 
for water and 
sanitation differs 
between peninsular 
Malaysia and Eastern 
Malaysia. - The 
Ministry of Energy, 
Green Technology 
and Water is 
responsible for policy 
setting. 
 
- Sewage Act 1994 
- Water Services 
Industry Act (WSIA) 
2006 
- National Water 
Services Commission 
Act 
- Water Forum: to 
give voice to sub-
represented 
stakeholders. 
 

- National Water 
Programme: 
approved in 2010 to 
protect water 
resources in Mongolia 
and create conditions 
for Mongolian people 
to live in a safe and 
healthy environment 
- Ulaanbaatar Master 
Plan 2030: one of the 
objectives is the 
improvement of the 
provision of water 
and sanitation 
services 
- Law on Water 
- Law on the 
Utilisation of Urban 
Settlements Water 
Supply and Sewage. 

- Master Plan on 
Water Resource 
Management 
- Water Act 
Metropolitan 
Waterworks Authority 
and Provincial 
Waterworks Authority 
supply piped water in 
urban and suburban 
areas. 

Sanitation 
Programme included 
in the National 
Economic and Social 
Development Plans 

Mechanical 
systems 

Codes on design and 
installation of heating 
and hygiene 
engineering, HVAC, 
fan, compressors and 
boiler systems. 
Codes also for quality 
and inspection 
control of 
installations. 

Malaysian Standards 
establish 
requirements for 
mechanical systems, 
such as tele-
communication 
equipment and 
household electrical 
appliances (MS IEC 
60335). 
 

No information 
available 

Ministerial regulations 
on mechanical design 
established under the 
Building Control Act. 
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 China Malaysia Mongolia Thailand 

Indoor air 
quality 

Norms on IAQ issued 
by the Ministry of 
Health. 
- Hygienic Norm of 
IAQ 
- Code for Indoor 
Environmental 
Pollution Control of 
Civil Building 
Engineering 

Code of Practice on 
Indoor Air Quality, 
introduced in 2010 by 
the Department of 
Occupational Health 
and Safety, replacing 
the code launched in 
2005. 

- Law on 
Occupational Health 
and Safety (2008) 
 
- Law on Hygiene 
(1998) 
MNS Standards 
related to 
Occupational Health 
and Safety 

Mandatory 
Requirements for IAQ 
included in the 
Building Energy 
Code. 

Lighting Requirements for 
lighting energy use 
and lighting 
installation are part of 
the energy and 
building codes and 
mandatory standards. 
Standard for Lighting 
Design of Buildings: 
mandatory, as it has 
been incorporated 
into many codes. 

Malaysian Standards 
establish the 
requirements for 
different applications 
of lighting 

No information 
available 

Mandatory 
requirements for 
lighting included in 
the Building Energy 
Code 

Fire Several fire codes 
and mandatory 
standards on the 
design of different 
areas of buildings in 
regard to fire 
protection and 
prevention. Building 
codes also include 
fire protection 
requirements. 

MS 1183 – 2015: Fire 
safety in design, 
management and use 
of buildings – Code of 
Practice 
Malaysian Standards 
establish 
requirements for fire 
dampers, safety 
signs, fire resistance 
doors, components 
of fire detection 
systems, etc. 

Fire Safety Law 
(1999): fire safety 
requirements to be 
met in the design of 
buildings. 

Fire requirements 
included in the 
Building Control Act 
and Ministerial 
Regulations. 
- Fire Safety 
Regulation for High-
rise Buildings and 
Special Large 
Buildings 
- Regulation on Fire 
Prevention for general 
buildings 
- Regulation on fire-
resistant construction 
 

Structural Mandatory structural 
codes and standards, 
covering: loading, 
concrete, steel, brick 
and masonry, timber, 
rolled steel, seismic 
foundation, precast 
structures, reinforced 
concrete, etc. 

Several Malaysian 
Standards establish 
the requirements for 
structural systems. 
Use of steel, 
foundations, use of 
timber, use of precast 
concrete, etc. 

Law on Construction 
(2008): regulates 
relation concerning 
building design, 
manufacturing of 
building materials, 
executing 
construction works 

- Building Control Act 
- Ministerial 
Regulation on 
Structural Design 
-  Engineering 
Institute of Thailand 
Standards 
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 China Malaysia Mongolia Thailand 

and technical 
supervising. 
- MNS Standards 
related to 
Construction and 
Construction 
Materials 
- Mongolian 
Construction 
Standards and Rules. 
 

Planning/ 

zoning 

National level: Five-
Year Plan for National 
Economic and Social 
Development: 
distribution of 
significant 
construction projects 
and production 
capacity; targets and 
directions of national 
development. 
 
Regional Level: 
National Spatial Plan, 
on overall land use 
plan, under control of 
Ministry of Land and 
Resources 
 
Urban planning: 
Urban System Plans, 
based on the Urban 
and Rural Planning 
Law, under control of 
MOHURD 

Economic Planning 
Unit: main 
government agency 
responsible for 
planning and policy 
change in the 
country. 
National Physical Plan 
(revised in 2010): 
national strategic 
spatial planning 
policies and 
measures, drafted by 
the Federal 
Department of Town 
and Country 
Planning. 
 
Metropolitan planning 
system: Kuala 
Lumpur Structure 
Plan, developed by 
the Kuala Lumpur 
City Hall 

- Law on Land 
(2002): allocation of 
land ownership to 
Mongolian citizens, 
cadastral survey and 
land cadastre, land 
fee. 
 
- Urban development 
law (2008): Legal 
status of capital city; 
Construction; 
Housing, Utilisation of 
urban water supply 
and sanitation, 
Roads, Energy, Tele-
communications. 
 
- Ulaanbaatar 2020 
Master Plan and 
Development 
Approaches for 2030 

National Level: 
National Economic 
and Social 
Development Plan, on 
policy; National 
Spatial Development 
Plan, on spatial 
planning. 
Regional Level: 
Regional Spatial 
Development Plan, 
for six regions. 
Plans on sub-
regional, provincial 
and town areas. 
Plans on land use 
and zoning under the 
authority of the 
Department of Public 
Works and Town & 
Country Planning. 

 

TECHNOLOGY AND ARCHITECTURE 

In the construction phase, choices made during the design process in terms of material specification, 
suppliers and construction methods might lead to serious environmental impacts, as well as represent 
significant financial losses for the project. Within the value chain, the design stage should thus also take 
into the consideration practical aspects of the construction work, prioritising the specification of materials 
and construction methods that allow for cleaner, faster and less resource-consuming on-site processes.  

In that sense, the use of local abundant materials presents an opportunity for the construction industry in 
Asia to go beyond conventional materials such as brick and cement, taking advantage of traditional 
construction methods that are often overlooked by contemporary architecture practices. Moreover, this 
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section describes construction systems that are still nascent in the Asian context, but could contribute to 
greener and more efficient practices.  

Use of bamboo in Asia 

Bamboo has been historically used as building material for traditional construction in different regions of 
South- and South-East Asia, given its abundance in the region and adaptation to withstand the heat and 
humidity of the climate (Rashid and Rahat Ara 2015). The advantages of building with bamboo have 
brought attention to the material and its application in contemporary architecture as an alternative 
sustainable building material. Bamboo forests present an incredibly rapid growth cycle, so that their 
regeneration takes place much quicker than any other wood plants, making the material a very sustainable 
choice. Additionally, bamboo is a light material, easy to transport and store, as well as to be cut and 
handled without the need for any sophisticated equipment. These characteristics also allow for very simple 
maintenance procedures, in which bamboo pieces can be easily repaired and repositioned. Due to its 
multipurpose character as a building material. bamboo can be applied in floors, wall panels, water pipes 
and furniture, and its structures can contribute to ventilation and natural lighting in constructions.  

Straw bale as construction material for sustainable houses in China 

In June 2000, the province of Heilongjian in northeast China, joined with the international NGO Adventist 
Development and Relief Agency (ADRA) in an effort to promote energy efficient housing in the rural local 
communities of the region (China Daily 2005). As the region is one of China’s grain production bases, 
especially of wheat, ADRA has elected straw bales as the insulation material to be employed in the 
construction of the houses. In comparison to conventional construction with bricks and rocks, straw bale 
housing is more efficient in insulation, reducing fuel consumption in the house (IGES 2010). The material 
also improves housing resistance to earthquakes, given its enhanced elasticity in comparison to traditional 
building materials, and allows for constructions with much lower costs(IGES 2010).As of 2009, more than 
600 buildings had been built within the project, which, in 2005, won the United Nations World Habitat 
Award (World-Habitat 2017). One of the key elements is the cooperation with the local communities and 
the local government to empower and build capacity, involving them in the housing design, material 
acquisition and village education (World-Habitat 2017).   

Use of rammed earth in Asia 

Rammed earth is an ancient construction technique based on compacting loose soil inside a formwork in 
successive layers to make a homogeneous wall. The technique requires a mixture of sand, silt and clay 
soil, which can be found in different locations. It has been developed independently in different regions of 
the world, with variations according to a number of factors, such as the availability of materials and the 
capacity of the workforce. Rammed earth has been applied as a vernacular practice in Asian countries like 
Bhutan, China, India and Nepal, and provides many advantages in terms of sustainability compared to 
traditional construction methods (Jaquin 2011). The soil for the construction can be sourced on-site, at 
zero or almost zero costs, providing a solution for housing in remote areas and avoiding the consumption 
of energy in transportation. Besides, rammed earth structures are durable and do not require any painting 
or wall treatment, contributing to an easy and low cost maintenance.  

Promotion of ecological, innovative and cost-effective construction materials in 
Kyrgyzstan 

In 2017, the United Nations Industrial Development Organization (UNIDO) set up and financially equipped 
a “SMART BUILD” technology centre in Bishkek, Kyrgyzstan, aiming to raise awareness of and provide 
technical support for environmentally-friendly and cost-effective construction materials (such as insulation 
made from natural materials or mud-stabilised bricks). The Smart Build centre is located at the Kyrgyz-
Russian Slavic University and acts as a demonstration space for knowledge sharing. The centre also utilises 
an online information based platform, intended to widely disseminate and replicate knowledge and 
information about advanced technologies in construction and alternative building materials by bringing 
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together academia, industry and business (UNIDO 2017). Already, samples of mud-stabilised blocks have 
been developed, along with a technical handbook on how they can be produced. The programme also 
aims to promote the establishment of community-level jobs through trainings of future professionals 
(UNIDO 2017).  

Industrialised Building Systems (IBS) in Malaysia 

IBS are construction methods characterised by the mass production of structural components in a factory 
or at site (Chan et al. 2014). The use of IBS in construction allows for a higher quality control of the structural 
components, less labour on site, reduced construction time and cost savings. Additionally, IBS is a more 
sustainable construction method compared to conventional systems, generating less waste due to the 
controlled production and faster and less energy- and water-consuming construction works.  

Since the early 1960s the Malaysian government has made efforts to establish and successfully implement 
this practice in the country (Fathi et al. 2012). In the 1990s, the IBS became more popular with the 
construction of many infrastructure and mega projects, such as the Kuala Lumpur Convention Centre and 
the Kuala Lumpur International Airport. In 1999, the Construction Industry Development Board (CIDB) 
formed the IBS Steering Committee to promote a greater use of IBS in the Malaysian construction industry, 
leading to the development of different strategic plans and roadmaps for IBS in the country (Fathi et al. 
2012). However, many of the efforts did not result in significant progress. Therefore, Malaysia’s 
Construction Industry Transformation Programme 2016-2020 emphasises the importance of accelerating 
the adoption of IBS in the country’s construction industry (CIDB Malaysia 2015).  

 

STANDARDS, GUIDELINES AND RATING SYSTEMS 

The construction materials utilised in a building have a great impact on its performance in terms of energy 
efficiency and indoor environmental quality. Certification systems for green building materials provide 
guidance for architects and developers to comply with building’s performance and energy efficiency 
requirements by providing them with information on the tested properties of each product (Pacific 
Northwest National Laboratory 2017). The certification schemes also contribute to increasing the market 
share of sustainable materials, incentivise green procurement by construction companies and allow for a 
larger supply of quality products in the market. 

Certification of green building materials in China 

Over the last decades, China has put great emphasis on energy efficiency in the building sector with 
building materials being one of the key areas to control emissions and achieve energy conservation and 
improvement. The 13th Five Year Plan targets the integration of green building materials in 40% of newly 
constructed buildings by 2020 and provides guidelines for the establishment and improvement of 
standardisation, certification and identification systems for green products and services (Pacific Northwest 
National Laboratory 2017).  

All certification systems in China are managed and supervised by government ministries, with the central 
government playing a prominent role in the creation and management of certification programmes and 
standards (Pacific Northwest National Laboratory 2017). The implementation of green building materials is 
spread across different certification schemes (see table below).  
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Table 4: Green building materials certification programmes in China (Adapted from Pacific 
Northwest National Laboratory 2017) 

 Details Compliance Building materials 

China 
Compulsory 
Certification 
(CCC) 

Products listed under the 
CCC cannot be used for 
any commercial purposes 
without the certification 

Mandatory Architectural safety glass, solvent 
furniture paint, concrete anti-
freezer and porcelain tile. 

Resource 
Conservation 
Programmes 

Organisations of certification 
have the autonomy to carry 
out their own programmes. 
The most influential 
certification programs 
regard energy and water 
conservation. 

Voluntary Doors and windows, hollow glass, 
aluminium, architectural profile, 
inorganic thermal insulation 
profiles. 

Energy Conservation Programme: 
electric appliances, office 
equipment, lighting products, etc.  

Environmental 
Products 
Certification  

Comprises the China 
Certification for 
Environmental Products and 
the China Environmental 
Labelling programmes. 

Voluntary Paints, artificial boards, wallpapers, 
binders, ceramic tiles, carpet, 
concrete mixture, wooden doors.  

Low-Carbon 
Product 
Certification 

Developed to speed up the 
improvement and 
popularisation of energy-
saving and low-carbon 
techniques 

Voluntary Portland cement, sheet glass, 
aluminium alloy proximate matter 
for buildings, ceramic tile or board.  

Green Building 
Material 
Assessment 
Label 

Certification of building 
materials according to five 
dimensions: energy 
conservation, emission 
reduction, safety, 
convenience and recycling. 

Voluntary Seven categories of products 
including premixed concrete, 
energy-saving glass, ceramic tiles, 
sanitary wares, etc.  

Fenestration 
Energy Efficiency 
Performance 
Labelling 

Informational label to ensure 
energy efficient 
performance of windows 
and apertures 

Voluntary Provides information on U-values, 
shading coefficients, air 
permeability and energy 
performance metrics for 
fenestration. 

 

The MyHIJAU Programme in Malaysia 

Launched in 2009, Malaysia’s National Green Technology Policy established the milestones for the 
country’s pursuit of green economic development and determined green technology as a driver to 
accelerate the national economy and promote sustainable development. Within this framework, the 
MyHIJAU Mark & Directory Programme was approved in 2012 as Malaysia’s official green recognition 
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endorsed by the government to bring together certified green products and services under one single label 
that comply with local and international standards (Malaysian Green Technology Corporation 2017).  

To be eligible with the MyHIJAU Mark, products or services must be able to meet the following criteria: (i) 
mitigate environmental degradation or reduce GHG emissions; (ii) promote health and/or environmental 
improvement; (iii) promote the conservation of natural resources (energy, water, etc.) or the use of 
renewable energy or recyclable materials (GreenTech Malaysia 2015). Green products and services 
registered under the MyHIJAU Mark are listed in the MyHIJAU Directory, an online platform that makes 
information about these products available to the general public, working as a reference for green 
procurement, green incentives and different green technology initiatives (Malaysian Green Technology 
Corporation 2017). 

The MyHIJAU Mark comprises different categories of labelling such as the ISO 14024 Type I Eco-label and 
the ISO 14025 Type III Eco-label (Carbon Footprint Eco Labelling Scheme), as well as other Type I voluntary 
schemes including Energy Efficiency Rating & Labelling, Water Efficient Products Labelling and Timber 
Certification Schemes. In 2015, there were 3,400 registered manufacturers in green manufacturing in 
Malaysia. According to the National Green Technology Policy, this number should raise up to 10,200 
manufacturers in 2025 and 17,000 in 2030 (Ministry of Energy, Green Technology and Water Malaysia 
2017). The products listed under MyHIJAU Directory are divided by their correspondent sector, namely 
building, energy, transport, waste and water. In 2018, the directory on the building sector comprised of 
497 products and 78 services, such as bricks, concrete blocks, roof tiles, pavers, coatings and paints, 
decoration panels and flooring products (Malaysian Green Technology Corporation 2018) 

 

ACCESS TO FINANCE 

The shift towards more sustainable construction practices in Asia faces a number of roadblocks and 
challenges. Developers still give preference to build in a fast and cheap manner and limited attention is 
drawn to the life cycle benefits of green buildings and the specification of sustainable building materials 
and green technology. Among the financial barriers that hinder the penetration of energy efficiency and 
green practices in the building sector are the higher upfront costs for more efficient equipment and the 
costs and risks associated with potential non-compatibilities and uncertainty about performance (ESCAP 
& KOICA 2012). To overcome these barriers, many countries in Asia have put in place financial incentives 
to foster the green building industry and incentivise the application of green construction practices and 
green technologies. This section comprises examples of incentives applied in Malaysia, India and China 
for different purposes within the building and housing sector and how they contribute to promote and raise 
awareness on sustainability and resource efficiency in buildings.  

Green investment tax incentives in Malaysia 

The Green Technology Tax Incentives aim to encourage investments in green technology in the country, 
motivate companies to acquire green certified products and enhance the number of providers for green 
services (Malaysian Green Technology Corporation 2016). There are three categories of activities: the 
Green Investment Tax Allowance (GITA) for assets; the Green Investment Tax Allowance (GITA) for projects 
and the Green Income Tax Exemption (GITE) for services.  

The GITA for assets is applicable for companies that purchase assets registered under the MyHIJAU Mark 
and are listed under the MyHIJAU Directory. This category features a GITA of 100% of qualifying capital 
expenditure incurred on approved green technology assets listed in the categories of energy efficiency, 
building and transport (Malaysian Green Technology Corporation 2016). The GITA for projects applies for 
companies that undertake qualified green technology projects on the areas of renewable energy, energy 
efficiency, green building, green data centre, and waste management (Malaysian Green Technology 
Corporation 2016). Lastly, the Green Income Tax Exemption is applicable for companies that provide 
green technology services verified by GreenTech Malaysia and listed under the MyHIJAU Directory. The 
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rate of incentive is 100% of statutory income from 2013 until 2020, with a five years maximum period. To 
qualify, companies must not only obtain the certification by GreenTech, but also comply with certain 
requirements, such as having at least one qualified personnel specifically for green technology services, 
featuring enterprise policy related to sustainability and having their income originating 100% from green 
technology services (Malaysian Green Technology Corporation 2016). 

Financing green construction and affordable housing in India  

In order to achieve the Government’s objective of providing affordable housing for its low-income 
population, the Confederation of Real Estate Developers (CREDAI) and the State Bank of India (SBI) 
partnered in 2017 to strengthen development of the green housing sector in the country (CREDAI 2017). 
The CREDAI is the highest body in India for real estate builders and developers, working as a partner with 
government representatives, policy makers, investors, finance companies and consumers in organising 
the construction industry in the country. The SBI, one of the largest banks and mortgage lenders in India, 
signed a three-year Memorandum of Understanding with CREDAI to support its members with 
construction finance for eligible affordable housing(CREDAI 2017). The partnership between the two 
entities also supports green construction projects through concessional interest rates.  

Financing of retrofit programmes in China, the Tonghua County Programme 

Green building efforts in China have been heavily dependent on governmental subsidies, especially for 
large-scale retrofit programmes. During 2011-2015 (11th Five-Year Plan), 700 million square meters of 
existing residential buildings were retrofitted in the north of China to improve energy efficiency (Mo 2016). 
More than 80% of the costs were covered by the local and central governments, highlighting the need to 
establish market mechanisms to allow for efforts in this area (Mo 2016).  

Some cities have managed meaningful experiences in implementing large-scale building retrofit 
programmes. One interesting example is the retrofitting programme developed in the county of Tonghua 
in northern China, where heating accounts for 40% of the county’s total energy consumption by buildings 
(Mo 2016). Prior to the programme, the area accounted for 1.3 million square meters of residential and 1.1 
million square meters of public inefficient buildings, with a central coal-fired heating system utilised for the 
entire urban area (Mo 2016). During 2009-2011, the county was able to complete the retrofit of 1.64 million 
square meters of existing buildings as well as to install heating meters. This led to an increase of 40% in 
total energy savings each year (Mo 2016). The project was funded through an inclusive financing method 
that matched funds from the central and local government, funds raised by district heating utility companies 
and residents who benefited from the project. The design of the metering and billing system for district 
heating was developed in a manner that would generate considerable profits for the district heating 
companies, thus incentivising the participation of these companies in the programme. Overall, the 
government was responsible for approximately 70% of the total investment, but the project has achieved 
significant improvements and offers valuable lessons in terms of its large-scale implementation and use of 
a wide array of financing sources, having been able to evoke the participation of both heating companies 
and residents (Mo 2016). 

2.3.4  Usage 
After construction is completed, the stage of usage of a building refers to its daily operation and 
maintenance processes, which involves energy and water consumption as well as generation of waste. As 
for the maintenance processes such as repairing or replacing building assemblies, life cycle assessment 
should also take into consideration new materials that need to be deployed. The stage of usage is usually 
the longest phase along the value chain and many major urban environmental challenges are related to it, 
for instance, the lowering of groundwater table as well as pollution of the soil and water bodies.   

In order to present the most relevant aspects of sustainability during the use and operation phase of a 
building, this section focuses on the issues of water resource management and solid waste management, 



SCP SCOPING STUDY • SUSTAINABLE HOUSING 

 

 

 

29 

both critical in most Asian cities dealing with an intense and rapid urbanisation process. The first part of 
this section presents examples of policies and regulations related to these two sectors in the selected 
countries, as well as some of the challenges for implementation and compliance. This is followed by trends 
and innovative projects in resource conservation, focusing on initiatives that relate directly to the users’ 
consumption behaviour. The third part of this section presents systems and standards for energy 
performance of appliances and how they have been developed and implemented in the selected countries. 
Finally, financial support mechanisms aimed at encouraging environmentally friendly behaviour in the use 
and operation of buildings are discussed.   

 

POLICY ENVIRONMENT 

As mentioned above, many environmental problems faced by Asian cities are related to the operation of 
buildings. Various cities in Asia are facing water crises, resulting mainly from inequalities in the distribution 
and deficient water management, characterised by low efficient systems, excessive pumping of 
groundwater, pollution of water bodies etc. In terms of solid waste management, urbanisation has also 
impacted the generation of waste in Asian cities. With increasing volumes of municipal solid waste, which 
is also becoming more complex due to non-biodegradable and toxic elements, open dumping is still the 
most common method of final disposal, resulting in water and soil contamination.  

This section presents examples of how policies and management plans for water and waste have been 
implemented in Asia, highlighting the importance of fostering practices related to the use of storm water 
and reuse of grey water, as well as to the application of the 3R principle in terms of waste management.  

Water efficiency in China, the case of Beijing 

Water management is still one of the constraining factors for sustainable development and the building of 
a wealthy society in China. Although rich in water resources, ranking sixth in the world in terms of volume, 
the available water per capita is less than one quarter of the world average (Global Water Partnership 
2015).  

The megacity of Beijing has undergone a water crisis in the last decades, both in terms of quantity and 
quality of water. Over the past 30 years, water demand has always exceeded the available water resources 
in the city, leading to the overexploitation of groundwater (Global Water Partnership 2015). In 1957, the 
Preliminary Master Plan for Beijing’s Urban Development was formulated, comprising strategies to deal 
with the water scarcity and various projects implemented. At that time, the focus of water management 
was on providing water for the growing population and the economy, rather than on measures for water 
conservation (Global Water Partnership 2015). 

Since the 1980s, water conservation has been promoted across all sectors in Beijing, with the issuance of 
the Interim Regulation on Groundwater Management, requiring all new projects to include water 
conservation facilities. The regulation also promoted the use of water-saving devices, which reached a 
coverage of almost 100% in public institutions and 95% in households in 2014 (Global Water Partnership 
2015). Another instrument contributing to water conservation is water pricing. Water fees were introduced 
in Beijing in 1960, but did not go through any change until 1983 (Global Water Partnership 2015). At 
present, tariffs are readjusted more frequently, helping to encourage water conservation.  

Mechanisms to capture and use storm water have also been developed in Beijing. The Provisions on water 
conservation in Beijing were published in 2000 and comprise requirements for all public utilities to build 
storm water collection and use facilities (Global Water Partnership 2015). Other regulations and standards 
for storm water use have also been implemented, promoting, for instance, the use of permeable brick 
pavements for storm water harvesting.  
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The national waste management master plan in Thailand 

Dealing with serious challenges regarding waste management and disposal, Thailand has developed and 
implemented a National Agenda for Municipal Solid Waste Management in the past few years. The 
responsible authority is the Pollution Control Department which prepares recommendations for standards 
of environmental qualities, emissions and effluents, monitors environmental quality and develops proposals 
for waste management systems, methods and technologies. Table 5 presents the four main policies of the 
Thai National Agenda on Waste Management and their contents (Pollution Control Department 2017).  

Despite the efforts of the Thai government in developing policies and regulations for the management of 
municipal solid waste, obstacles still remain. In 2017, appropriate management systems were used only 
in 12% of the overall waste disposal sites. The remaining sites are characterised by dumpsite methods, 
improper incineration systems and outdoor burning. Most of these sites, i.e. 1,730 out of the 2,474 
improper facilities, are dumpsites (Pollution Control Department 2018).  

Table 5: Main policies on waste management in Thailand (Adapted from Pollution Control 
Department 2018) 

Policy Year Details 

National Solid Waste 
Management Master Plan 
(2016-2021) 

2016 

- Encourage waste reduction at the source by following the 3R 
principle. 
- Establish proper disposal methods in the municipalities, with 
focus on waste utilisation and waste-to-energy methods.  
- Involve all relevant sectors in waste management.  

Action Plan “Thailand Zero 
Waste” (2016-2017) 

2016 
- Minimise waste by promoting separation at source. 
- Establish a database for waste management. 
- Establish methods to handle improper disposal wastes and 
hazardous wastes.  
- Targets for reduction of waste generation, collection centres in 
communities and correct disposition of infectious waste.  

Action Plan “Clean 
Province” 2017 

20-Year Pollution 
Management Strategy and 
Pollution Management 
Plan 

2018 

Three strategies: 

1. Preventing waste and reducing at source 

2. Increasing efficiency in waste treatment 

3. Developing a waste management system 

 

TECHNOLOGY AND ARCHITECTURE 

Installation of Smart Collection Points in Ulaanbaatar, Mongolia 

During the last decades, the development of infrastructure has not been able to accompany the rapid 
urbanisation in Ulaanbaatar, Mongolia. The city’s Ger areas lack public amenities such as infrastructure 
communal spaces and services. To deal with these issues, the Asia Foundation in partnership with the 
municipality of Ulaanbaatar have commissioned the design group Rural Urban Framework to develop 
community centres for Ger area residents (Archdaily 2016). Smart Collection Points have been designed, 
aiming to provide basic services for the disposal of waste to the community. At the collection points, trash 
can be sorted and appropriately disposed, avoiding its dumping on the streets (Archdaily 2016). The 
building of the collection point shall also serve as local landmark in the neighbourhoods, for instance as 
bus stops or information points on waste disposal.   
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Generation of electricity and fertiliser from organic household waste in Thailand 

Rayong city is the capital of the province of Rayong in Thailand, where the increasing amounts of municipal 
solid waste, resulting from the rapid economic development and growing population, became a challenge 
for the local authorities (IGES 2010). With the city’s old landfill lacking in capacity to receive more waste, 
the city government decided to address the problem by adopting an integrated plan for a community-
based waste management scheme (IGES 2010). The scheme included not only the production of organic 
fertilisers from the organic household waste, but also biogas to generate electricity.  

The project in Rayong city was developed within the context of the Ninth Economic and Social 
Development Plan of Thailand (2002-2006) that established the national strategy on community-based 
management of natural resources and environmental problems (IGES 2010). The government initiated a 
comprehensive campaign to promote waste separation at source, in order to incentivise the population on 
household waste recycling. As part of the campaign, citizens were provided with plastic bins to segregate 
organic wastes, which were then sent to the biogas facility. A comprehensive understanding of the 
characteristics of the household waste in the city was also an important output of the project, making it 
possible to assess the availability and characteristics of its components and identify the feasibility of waste-
to-energy approaches (Jutidamrongphan 2018).  

 

STANDARDS, GUIDELINES AND RATING SYSTEMS 

Minimum energy performance standards (MEPS) and energy performance labelling for appliances and 
equipment are the two most widely utilised programmes to stimulate market transformation towards more 
efficient products. By establishing a regulatory framework, MEPS eliminate inefficient products from the 
market and compel consumers to purchase those that reach a minimal level of efficiency. The labelling of 
products provides consumers with adequate information and allows for better informed decisions that take 
into account a comparison in terms of energy efficiency. Minimum standards and labelling programmes 
are widespread in Asian countries, and are currently focusing on their upgrade and expansion to other 
types of appliances and equipment.  

Energy Performance Standards and Labelling in Thailand 

The MEPS were implemented in Thailand by the Department of Alternative Energy Development and 
Efficiency (DEDE) and the Thailand Industrial Standard Institute (TISI) to prevent the production and import 
of equipment that does not comply with energy standards. The MEPS comprise mandatory and voluntary 
certification schemes for different classes of products, with mandatory certification being required for air 
conditioners and refrigerators (APERC 2017). Other products covered by voluntary certification include 
appliances such as microwaves, electric ovens and electric kettles, as well as different types of lamps and 
water pumps.  

Thailand also established a voluntary energy efficiency certification programme, the High Energy 
Performance Standards and Labelling (HEPS), known as Energy Efficiency Labelling No. 5 Programme. 
The voluntary scheme aims at informing consumers about highly efficient products that can contribute to 
reducing their electricity bills and raising awareness on the subject (APERC 2017). It also aims at enhancing 
the competition among manufacturers to further develop their products in terms of energy efficiency, so 
that low-efficient equipment is gradually replaced by energy efficient products.  

Malaysian Standards and Minimum Energy Performance Standards 

In 2014, the Ministry of Energy, Green Technology and Water in Malaysia issued an amendment to the 
Electricity Regulations of 1994, incorporating the standards and requirements for the implementation and 
enforcement of MEPS in the country (Energy Commission Malaysia 2016). The MEPS specify the minimum 
level of energy performance that appliances, lighting and electrical equipment must meet. The standards 
apply to five categories of electrical domestic equipment, namely refrigerators, air-conditioners, television, 
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domestic fans and lighting, and make it mandatory for this equipment to be affixed with an energy rating 
label (Energy Commission Malaysia 2016). The Malaysian Standards (MS) were developed for each of 
these categories of equipment, with efficiency rating levels represented by the number of stars on the label.  

Minimum Energy Performance Standards and Energy Efficiency Endorsement Labelling in 
China 

China introduced its first set of minimum energy efficiency standards in 1989, comprising requirements for 
eight types of products, i.e. refrigerators, air conditioners, washing machines, electric irons, rice cookers, 
television, radio receivers and electric fans (Lin et al. 2002). Since the introduction of MEPS, a variety of 
improvements and additions has been made with the policy now covering a wide range of industrial, 
commercial and residential appliances, divided into several categories, which are frequently-updated (IEA 
2017).  

In addition to the minimum standards, China also initiated a voluntary certification scheme, the Voluntary 
Energy Efficiency Endorsement Labelling to promote highly efficient products and allow for additional 
energy savings (Lin et al. 2002). The programme requires manufacturers to submit audits, undertake tests 
of the product in certified laboratories and comply with ISO 9000 standards. It also applies to a series of 
equipment, including domestic appliances, electronics, lighting and office equipment (Zhou 2008).  

What is more, China launched its Mandatory Energy Efficiency Label in 2005, which includes five categories 
of energy efficiency for products (Zhou 2008). For any of the products covered by the mandate, 
manufacturers have to submit the product’s energy performance information to the China Energy Label 
Centre (CELC) which is required to put the products on the market (IEA 2017).  

 

ACCESS TO FINANCE  

Government incentives for Ger areas in Mongolia 

In 2000, the Government of Mongolia launched the National 100,000 Solar Ger Electrification Programme, 
aiming at providing communities of nomadic herders with access to modern forms of electricity through 
the adoption of portable solar home systems (Jayawardena et al. 2012). Even during winter months, 
Mongolia has a high number of sunny days, making solar energy a useful and sustainable way of providing 
electricity. The portable equipment meets the needs of the nomadic lifestyle of the population, allowing the 
preservation of their culture of frequent relocation by being easily dismantled and re-installed. In 2006, the 
World Bank started to assist the Government of Mongolia through the Renewable Energy and Rural 
Electricity Project (REAP), combining experience with other successful rural electrification initiatives and 
redesigning some key aspects of the programme (Jayawardena et al. 2012).  

Air pollution is one of the most critical environmental problems in Ulaanbaatar, where raw coal is the main 
fuel source powering cooking and heating stoves in Ger area households. The lack of alternatives for 
heating and cooking prevents a shift in the use of fuel, and the intensive burning of coal makes Ulaanbaatar 
one of the cities with highest levels of air pollution in the world, especially during winter (UN-Habitat 2010). 
To reduce air pollution during this period, the Government of Mongolia approved a regulation in 2016, to 
cut the electricity tariff for district households to zero and offer Ger district residents free electricity during 
night (PAGE 2018). Moreover, the Government of Mongolia has also issued loans through the Green Fund 
Credit to the Ger residents for the purchase of electric heating units (PAGE 2018). The measures aim at 
allowing households to purchase and use electric heating devices at affordable prices and thus, avoid the 
need to burn coal. Still, the Mongolian government faces various implementation challenges regarding the 
capacity of Ulaanbaatar’s power plants and the affordability of the electric heating devices (Bayarbat 2019).  
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Renewable Energy Subsidy in Nepal 

Nepal is endowed with good renewable energy potential from hydropower, wind energy and biogas. 
However, still approximately 85% of the total energy consumption of the country is met by traditional 
biomass energy and around 28% of households do not have access to electricity (Government of Nepal 
2016). As the extension of the national grid to reach these areas is not foreseen in the next years due to 
the high costs the project would imply and the complex topography of the region, clean and sustainable 
energy from renewable sources need to be developed in Nepal as both immediate and long-term solutions. 
The Renewable Energy Policy of Nepal was revised in 2016, with the aim of developing the renewable 
energy sector in the country and encouraging low-income households to use renewables by providing 
subsidy for the deployment of these technologies. The policy focuses mainly on off-grid applications and 
provides subsidies that vary according to the technology and the region for applications such as mini/micro 
hydropower, improved water mill, solar energy (mini-systems, mini-grids, grid-connected), biogas, biomass 
energy, wind energy and wind-solar hybrids (IEA 2017).  

The subsidy is expected to cover 40% of the total costs of investing in these technologies, with 
approximately 30% coming from credit and investments of the private sector and/or contributions of 
communities or households (Government of Nepal 2016). The subsidy is also provided for the installation 
of solar PV systems in grid connect areas with irregular electricity supply, including applications such as 
street lighting in urban and rural areas, public educational institutions, public health facilities and religious 
places, as well as households. A subsidy deliver mechanism is yet to be prepared by the Alternative Energy 
Promotion Centre and implemented after ministerial approval (IEA 2017).   

Subsidies for energy efficient appliances in Kazakhstan  

In the Kazakh cities of Nur-Sultan and Almaty, residents had the opportunity to exchange their outdated 
household appliances at a proper recycling point and in return receive a 10% discount voucher for the 
purchase of new, energy efficient refrigerators. The campaign, supported by the government, UNDP and 
appliance companies, handed out over 2000 discount coupons, which led to increased sales of A++ 
refrigerators and the recycling of almost 300 large-sized domestic appliances. As the goal of the 
programme was not only to provide discounts on energy efficient products, consumers’ attention was also 
directed towards the benefits of energy efficient appliances and how to read energy labels properly, 
resulting in raised awareness about eco-friendly lifestyles. Similar programmes are expected to be 
developed in the future for a wider range of products (UNDP 2019b). 

2.3.5  Recycling 
Recycling refers to the final stage of a building’s life cycle, when its structure is dismantled or demolished 
to give place to new construction. During deconstruction, workers are able to manually remove a significant 
part of the building elements that can be re-used or recycled. This is followed by demolition where heavy 
equipment is employed to complete the dismantling of the building and additional recyclable materials can 
be sorted out from the generated rubble. The materials collected during deconstruction and demolition 
can be either directly reused, as in the case of windows, doors, carpets, cabinets, etc., or recycled onsite 
or at a processing facility (such as in the case of concrete, metal, asphalt and pavement).  

The re-use and recycling of construction and demolition waste has many benefits: it diminishes emissions 
of GHG and other pollutants by reducing the need of extracting and manufacturing new materials, thus 
contributing  to saving energy and reducing the environmental impacts along the buildings value chain. 
Besides, it contributes to conserving landfill spaces in urban areas and promotes the creation of new 
employment opportunities in the sector. For the developer, recycling and re-using materials means also 
reducing costs with waste transportation and disposal, as well as with new materials in case of reutilisation 
(EPA 2008).  
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This section focuses on the reuse and recycling of construction and demolition waste in Asia, presenting 
the incipient policy environment and the technology trends that are currently evolving in the region.  

 

POLICY ENVIRONMENT 

The construction and demolition (C&D) of buildings are responsible for about 40% of the global solid waste 
generation (UN Environment 2017). During the last decades, intense urbanisation has posed many C&D 
challenges especially for cities, contributing to approximately 25%-35% of the municipal solid waste in Asia 
(UN Environment 2017). Still, the sector has not received much attention in Asian countries and the policy 
environment for C&D management is very incipient. In countries like Malaysia and Thailand, for instance, 
most of the illegal dumping originates from the construction sector, with C&D being discarded at 
undesignated places as a way of saving costs.  

Construction and Demolition Waste in China 

With the intense urbanisation and reconstruction of old towns in the last years, China’s amount of C&D 
waste (CDW) increased rapidly, with the major part not being recycled or disposed correctly. The average 
treatment rate of construction waste in most cities in China is between 3% and 10% (Wu and Shen 2012). 
The first CDW management related policy, i.e. City Appearance and Environmental Sanitation Management 
Regulations was issued in 1995, followed by several other national and regional policies which are 
summarised in table 6.  

Despite the existing policies regulating CDW in China, waste management in China has not yet improved 
substantially. According to Jiao and Sun (2013), approximately 75% of the Chinese cities are facing “CDW 
surrounding”, with the large quantities of urban CDW being disposed inappropriately in rural areas. Some 
of the challenges faced to achieve sustainability in CDW management revolve around short-sighted urban 
planning processes, lack of guidance for effective CDW collection and sorting, lack of standards, an 
underdeveloped market for reused CDW, ineffective management systems for CDW treatment and 
immature recycling technology. 

Table 6: Key construction and demolition waste management laws and regulations in China 
(adapted from Huang et al. 2018) 

Year Regulation Policy details 

2003 Urban construction waste and 
engineering sediment management 
regulation 

City Appearance and Environmental Sanitation Administrative 
Department is in charge of the management of CDW 

2005 Provisions on the Administration of 
Urban Construction Garbage 

Producers of CDW should bear the responsibility to treat and 
dispose waste 

2008 Financial subsidies for energy saving 
building materials Financial subsidies for CDW recycling 

2009 Technical specifications for 
construction waste disposal Guidance for construction waste design and management 

2011 Bulk solid waste comprehensive 
utilisation plan Development of demonstration projects for utilisation of CDW 

2014 Implementation plan of predominant 
resource recycling project 

Suggestion of technologies for building demolition, CDW 
classification and treatment of recycled aggregate 
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Construction Waste Management in Malaysia 

CDW accounts for approximately 41% of the total solid waste generation in Malaysia, reaching an estimate 
of 161,19t per day in 2009 and increasing up to 299,69t per day in 2015 (Mah et al. 2016). With the country 
undergoing a rapid process of urbanisation and population growth, these numbers are projected to 
increase even more in the next years, challenging the authorities in the promotion of appropriate methods 
for CDW management, disposal and recycling. Table 7 displays the main legislative and administrative 
requirements regarding CDW in Malaysia. 

Despite the number of acts and pieces of legislation governing waste management in Malaysia, CDW still 
attracts limited attention. Produced and managed mainly by the private sector, CDW management 
practices are often guided by economic reasons, with developers frequently opting for environmentally 
damaging and illegal practices, landfill dumping and open burning (Mah et al. 2016). Besides that, 
appropriate CDW management and recycling faces many challenges in Malaysia, with the legislation being 
weakly enforced and the lack of awareness and specific knowledge on the field among construction 
industry professionals.   

Table 7: Key construction and demolition waste management laws and regulations in Malaysia 

Regulation Description Details 

Environmental Quality 
Act 127, 1974 

On the prevention, 
abatement and control of 
pollution and enhancement 
of the environment.  

- Restrictions on atmosphere pollution. 

- Restrictions on soil pollution: penalties for 
deposition of any matter on soil and for the 
establishment of dumps, disposal sites, etc.  

- Restrictions on the pollution of water 

- Prohibition on open burning 

- Prohibition on placing, depositing, etc. of 
scheduled solid waste.  

Solid Waste and Public 
Cleansing Management 
Act 2007 (Act 627) 

Regulates the 
management of controlled 
solid waste and public 
cleansing.  

- Prohibition and penalties for unauthorised 
deposing, treatment, etc., of controlled solid waste.  

- Prohibition against unauthorised escape of 
controlled solid waste.  

Street, Drainage and 
Building Act 133, 1974 

Amends and consolidates 
the laws related to street, 
drainage and building in 
local authority areas in 
West Malaysia. 

- Penalties for deposition of materials without 
permission.  

- Penalties for deposition of dirt on the streets during 
construction, alteration or demolition of a building.  

Uniform Buildings By-
laws, 1984 (By-law 21) 

By-laws came made in 
exercise by Section 133 of 
the Street, Drainage and 
Building Act 

- Prohibition of unauthorised deposition of building 
materials in any street.  
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TECHNOLOGY AND ARCHITECTURE 

Along with the strengthening of the policy environment for disposal, recycling and reuse of CDW, 
technological developments can also contribute to provide solutions for ongoing problems and challenges. 
In recent years, the use of alternative building materials produced from different types of recycled waste 
has gained more prominence. These developments are of particular importance for Asia, where the rapid 
urbanisation process has led to the generation of excessive quantities of CDW, aggravated by natural 
disasters and reconstruction programmes taking place in the region (Jayasinghe et al. 2016). In this 
context, opportunities for the re-utilisation of CDW, as well as other types of waste, arise especially within 
the concrete and brick industry. This section looks at some of the technological developments in recycling 
construction materials, highlighting experiences and practices that have already been developed in the 
focal countries. 

Recycled Aggregate Concrete (RAC)  

As the single most widely used construction material in the world, concrete provides a very important 
opportunity regarding the recycling and re-utilisation of construction and demolition waste. Concrete is 
composed basically of water, a cement-like binder, and aggregates, most commonly sand and gravel 
(Gragan and Arora 2015). The natural aggregates utilised in concrete production are usually non-renewable 
and scarce resources, obtained by mining, that cause many negative environmental impacts along the 
extraction and production process. The use of recycled concrete aggregate represents thus a great 
opportunity for CDW management.  

With increasing awareness on sustainability and environmental protection, the Chinese government has 
engaged in studying RAC technologies since the 1990s. In 1997, the Ministry of Housing and Urban-Rural 
Development (MOHURD) has included “Building waste comprehensive utilisation” in key projects for 
scientific and technological achievements. Nevertheless, the application of recycled aggregate is still 
nascent and a systematic basic research is lacking in the country. Furthermore, guidelines, codes and 
standards on the topic are scarce to guide engineering, given that the ordinary regulations on concrete 
cannot be applied to the design of RAC structures.   

Composite materials from waste  

Due to its large volume of final products and intensive consumption of raw materials, the brick industry is 
one of the prominent sectors to absorb the waste generated in C&D in Asian cities (Andreola et al. 2005). 
In recent years, many attempts have been made to incorporate waste materials in brick production, 
utilising, for instance, natural fibres, granite sawing waste, structural glass waste, fly ash, sugar cane 
bagasse ash, PC and TV waste, sewage sludge, etc. (Shakir et al. 2013). The bricks manufactured from 
waste have proved to have their physical and mechanical properties positively influenced by the addition 
of the waste material, and present a great opportunity for resource conservation and environmental 
protection in Asia.  

In countries like Thailand, where agriculture plays an important role, the utilisation of waste generated by 
harvest and post-harvest operations from agriculture as ingredients for composite materials can be used 
as alternatives. Besides avoiding the further extraction of minerals and raw materials, composite materials 
from agricultural waste are well suited for thermal insulation. With low thermal conductivity, materials like 
rice hulls, sugarcane stalk, coconut husk and corn cob allow for the construction of buildings with better 
indoor environmental quality, more adapted to the local climatic conditions of Asian countries (Panyakew 
and Fotios 2008). Furthermore, many studies have been developed on the alternative use of plastic in the 
production of building materials. Plastic has in recent years become a major environmental problem in 
Asia, especially with the ban on plastic exports to China leading countries like Malaysia and Vietnam to 
experience significant increases in waste exports (Thompson 2019). The application of recycled plastics in 
the building sector can contribute to the issue of plastic waste management and offers different options 
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for industry, being used, for instance, for road construction and pavement to improve strength and 
durability and as insulator or conduit in building construction.  

Reuse of local resources in Putrajaya, Malaysia 

The reuse of local resources has played an important role during the initial stages of the development of 
Putrajaya as the administrative centre of the Malaysian government. To reduce waste generation resulting 
from site clearing and construction, the developer Putrajaya Holdings Sdn. Bhd. has carried out different 
initiatives in reutilising local resources, as, for instance, the use of aggregate rocks as material for road 
paving and for the construction of a dam, thus reducing the costs of construction (Putrajaya Corporation 
2012).  

Station for recycling of construction waste in Lahore, Pakistan 

Due to its rapid urbanisation in the past years, the city of Lahore, i.e. the capital of the province Punjab in 
Pakistan, has experienced a rapid growth of construction activities, along with the demolition of a large 
number of properties due to infrastructure projects. In this context, the correct disposal and recycling of 
CDW has become an important issue for the city, where its generation reaches 200-250 ton per day (Raza 
2016). To tackle the problem, the Lahore Waste Management Company (LWMC) is working on establishing 
a Solid Waste Transfer Station, where not only municipal solid waste, but also CDW can be collected and 
recycled. The project shall contribute to decreasing the pressure on the main landfill site of the city of 
Lahore, as well as to the creation of new economic dimensions for the reutilisation of CDW, with the 
installation of a crusher plant to allow for the reuse of recyclable concrete building materials (Raza 2016). 

2.4 Analysis of social and environmental aspects of sustainable housing in 
selected countries 

Apart from the building life cycle covered in the previous section, additional overarching themes are 
fundamental when assessing sustainable housing in the context of SCP. They should complement the life 
cycle assessment and allow for a broader reflection on the subject matter, going beyond SCP and covering 
further facets of sustainable housing such as housing affordability, district development, and the role of 
housing in the international agenda on climate-action and sustainable development. Therefore, the first 
part of this section focuses on the building sector targets of the SDGs and NDCs set by the focal countries, 
followed by an analysis of the policy environment and initiatives regarding affordable housing and district 
development (Figure 12).  

Figure 12: Overarching topics relevant for sustainable housing 
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2.4.1 SDGs and NDCs addressing sustainable housing of selected countries 
United Nations SDGs & sustainable housing  

The United Nations SDGs comprise 17 different goals with 169 targets aimed at addressing complex global 
challenges and encompassing a vision of global sustainable development. The SDGs present many 
linkages and synergies among each other, helping to integrate programmes in different sectors and 
developing coherent cross-sectoral policies to explore the existing synergies (Mainali et al. 2018). 
Regarding the building sector and more specifically sustainable housing, the most relevant goals are SDG 
11 on sustainable cities and human settlements and SDG 12 on SCP.  

Goal 11 – Make cities and human settlements inclusive, safe, resilient and sustainable - specifically deals 
with the issue of affordable housing. The first target of Goal 11 establishes that, by 2030, access to 
adequate, safe and affordable housing and basic services should be ensured to all (UN 2019). The targets 
of Goal 11 comprise measures focusing also on the enhancement of sustainable urbanisation and capacity 
for participatory planning processes, as well as on the mitigation of the adverse environmental impacts of 
cities, mainly related to air pollution and waste disposal. Regarding SDG 11, different levels of commitment 
can be identified among the selected countries. In its National Plan on Implementation of the 2030 Agenda 
of Sustainable Development, China stresses the need to advance the development of public housing in 
the country and establishes the general completion of the rebuilding of rundown areas, villages and 
dilapidated houses by 2020 (Government of People’s Republic of China 2016). Mongolia, on the other 
hand, on its Sustainable Development Vision 2030 does not mention housing programmes as part of its 
priority actions, and does not include the indicator on urban population living in slums, correspondent to 
target 11.1, among those used to assess the country’s implementation performance (Secretariat of the 
State Great Hural Mongolia 2016). Nevertheless, within SDG 11, Mongolia does establish the intention to 
provide greater independence to urban areas and settlements and creates a healthy and comfortable 
environment for its citizens by improving green features and sustainable standards for urban planning 
(Secretariat of the State Great Rural Mongolia 2016). Regarding SDG target 11.6, Kazakhstan focuses on 
air quality improvement and waste management/collection services, which have grown to almost 90% 
coverage in urban areas in recent years. (UNECE 2019).  

Furthermore, Goal 12 of the SDGs describes the targets that should be achieved in order to ensure SCP 
patterns, including important aspects related to sustainable housing, especially regarding resource 
consumption, waste generation and sustainable businesses. The first target of Goal 12 establishes the 
implementation of framework programmes on SCP, which is already taking place in many Asian countries. 
Thailand, for instance, reports on its Voluntary National Review on the Implementation of the 2030 
Sustainable Development Agenda the formulation of work plans to direct the implementation of Goal 12, 
as the 20-Year SCP Roadmap (2017-2036) and the 5-Year Action Plan on SCP (Ministry of Foreign Affairs 
of the Kingdom of Thailand 2018). The SDG 12 comprises targets aimed at the sustainable and efficient 
use of natural resources and promotion of circular economy, conservation-oriented consumption patterns 
and recycling practices based on waste prevention, reduction and reutilisation (UN 2019).  

Other important aspects related to SCP are addressed in the targets 12.6 and 12.7, i.e. sustainable 
business practices and green procurement, respectively. On its implementation plan, China states the 
intention to support enterprises in strengthening the development of green products and in incorporating 
information on sustainability on corporate reports (Government of People’s Republic of China 2016). The 
Malaysia SDGs Voluntary Review 2017, although not prioritising Goal 12, presents the measures and 
initiatives implemented in Malaysia to foster SCP. Among them, the Government Green Procurement (GGP) 
is a measure to create demand for green products and services in the domestic industry, which has 
received much attention in the country in the last years. The guidelines on GGP have been adopted in 
stages in Malaysia since 2014, and were made mandatory at the federal level in 2017 (Economic Planning 
Unit Prime Minister’s Department Malaysia 2017). In Kazakhstan, education on sustainable development 
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of the region also led to increasing costs for land and construction materials. Without adequate options for 
housing finance, high initial costs and/or high rents are a barrier for low-income groups to access housing.  

Nevertheless, a variety of successful housing programmes and policies that improved the living conditions 
of the lower income population and enhanced affordability of housing has been initiated in the countries 
assessed in this study. Besides adding to the formal housing stock, many governments in Asia have 
focused on slum upgrading programmes. Below, a selection of these housing programmes is presented:  

“My First Home” Scheme in Malaysia 

Aiming at including low-income groups in the housing provision, the Malaysian government launched the 
My First Home Scheme in 2011, which provides 100% financing from banks for households with a maximal 
income of RM5,000 per month to purchase their first home (Hadi et al. 2014). Moreover, it allows them to 
avoid the 10% down payment when buying a house. The programme focuses on young adults with the 
age of 35 years or younger, who are employed in the private sector.  

The “7-20-25” initiative in Kazakhstan 

There have been several affordable housing programmes adopted by the government of Kazakhstan, 
mainly focused on cost reduction. The most recent is called "New Housing Opportunities for Each Family" 
or "7-20-25 initiative,” and was adopted in March 2018. Through the National Bank, housing loans with 
interest payments at a rate of 7% per annum and a payback period of 25 years are provided. The 
application process is kept simple, requiring only a proven income (there is no minimum income required), 
no outstanding debts on mortgages or home loans and lack of current homeownership (National Bank of 
Kazakhstan 2018). The programme is open to all citizens for an unlimited amount of time, with no 
preferential treatment (Shalbolova et al. 2019).  

The “Cheap Rental Housing” Programme in China 

Cheap Rental Housing is a scheme of the Chinese government targeting low-income households, as well 
as other disadvantaged groups such as seniors and people with disabilities. The programme faced various 
challenges during its implementation and rental housing for low-income groups still needs to scale up. 
During the 11th Five-Year Plan (2006-2010), the Cheap Rental Housing programme regained attention and 
millions of units of public housing were built in combination with other forms of low-rent housing.  

The “100,000 Homes Project” in Mongolia 

Implemented in 2010, the 100,000 Homes Project aimed at building 75,000 housing units in Ulaanbaatar 
and 25,000 in rural areas in Mongolia (Otgonjargal 2015). The goal of the project was not only to reduce 
rural-urban migration, but also to provide urban residents with adequate living and avoid the environmental 
effects of the growing Ger areas in the capital. However, due to the lack of planning of funding sources, 
the programme was unable to deliver the promised results. 

The Baan Mankong Programme in Thailand 

This scheme was launched in 2003 to address the housing problems of the urban poor in the country. The 
plan to guide improvements in housing, environment, basic services and tenure security was prepared by 
the communities themselves. Based on these city-wide plans, the Community Organisations Development 
Institute (CODI), a public organisation responsible for the implementation of the programme, channels the 
government funds in the form of infrastructure subsidies as well as soft housing and land loans directly in 
the communities (CODI 2019). The example of the Baan Mankong Programme demonstrates how slum-
upgrading schemes can provide significant improvements for social, economic and environmental 
conditions in informal settlements and shows the importance of engaging a wide range of stakeholders.  
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2.4.3  District Development 
The rapid urbanisation process draws the attention to the importance of cities for future developments in 
Asian countries in terms of prosperity, social development and environmental protection. Over the last 50 
years, urbanisation has allowed for better living conditions, increased access to housing, water, sanitation 
and waste collection services. Such positive developments have not taken place without consequences 
for the environment though: the growing urban population and the changes in people’s lifestyle provoked 
by the economic growth of the region have led to higher consumption rates of energy and water, higher 
levels of GHG emissions and air pollution, increasing pollution of water bodies and large amounts of waste.  

As environmental considerations gain space in more integrated and holistic urban planning approaches, 
the concept of eco-cities has grown in Asian countries as a way for the region to develop urban areas that 
are gentler to the natural environment and provide their inhabitants with better health and life quality. The 
concept of eco-cities has proven to be very broad and comprise different initiatives of green urban 
development, e.g. “low-carbon cities” or “garden cities”, thus making it difficult to define rigorously the 
aspects that characterise an eco-city. In general, the concept is used in Asia to describe the developments 
in which an ecological approach to urban planning is applied, allowing for better results in terms of energy 
efficiency, GHG emissions, water resource efficiency, waste generation, collection and reutilisation. 
Different approaches to eco-cities/district development have been developed in Asia in the last decade, 
especially in China, where a strong eco-city development agenda has been put in place (Asia Dialogue 
2017).  

Eco-villages in China 

In order to deal with the challenges arising from the rapid economic growth and urbanisation in the country, 
the Chinese government has put in place various efforts to address sustainable development. Among these 
efforts, the 12th Five-Year Plan presents the eco-city development agenda as an important tool for 
sustainability. Eco-cities have been envisioned by China as a “pioneering” programme that can help the 
country solving its environmental issues. The 12th Five-Year Plan for Green Building and Green Eco-City 
Development has selected 100 new urban areas with an area of minimum 15 square kilometres where the 
eco-city concept should be demonstrated with financial support from the central government (Asia 
Dialogue 2017). 

One of the most important examples of eco-city development in China is the case of the Sino-Singapore 
Tianjin Eco-city (SSTEC), envisioned in a partnership with Singapore as an ecological alternative to urban 
planning and urban design that would allow both economies to grow together and learn from another in 
the transition towards a more environmentally friendly development (Ghiglione and Larbi 2015). Some 
examples of the ecological features of SSTEC are the urban design, which revolves around the scheme of 
“live-work-play”, comprising walkable districts permeated by housing structures and green and blue 
spaces; as well as the adoption of renewable energy solutions, such as solar and geothermal systems 
(Ghiglione and Larbi 2015). 

Many hurdles have been experienced by China in the implementation of the eco-city development agenda. 
One of the issues often pointed out by specialists is the lack of a system of indicators and parameters to 
define what an eco-city should achieve in terms of sustainability. The term eco-city ends up referring to 
different efforts and comprising, for instance, projects on garden-cities or low-carbon-cities (Luchino 2017). 
In addition, the construction of eco-cities has often been abandoned by developers, due to lack of 
investment. The design and urban form of these cities often does not meet the needs of the users, with 
housing projects that do not accommodate their lifestyle and an urban design characterised by the 
replication of buildings (Luchino 2017).  

Model Village Programme in Sri Lanka 

To address the challenge of providing permanent housing for families living in informal settlements in Sri 
Lanka, the National Housing Development Authority has established the “Model Village Programme” in 
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2017, aimed at increasing the affordable housing stock in the country and promoting development at 
village level (Ministry of Housing, Construction and Culture Affairs 2019). Under the programme, beneficiary 
families receive the title of a state owned land, in which a new house should be built, financed by a 
government’s loan. To ensure that the beneficiaries are capable of completing the construction of the 
house, a loan of Rs. 400,000 at five per cent annual interest rate is provided to the beneficiaries whose 
monthly salary income is Rs.25, 000 or less, taking into consideration their preferences and capacities to 
proceed with the repayment within a 5 to 10 years’ time (Ministry of Housing, Construction & Culture Affairs 
2019). The implementation of the programme takes place at a village level in the sense that the adjacent 
construction of the new houses configures the new “Model Village”. Investments have also been made on 
the development of essential infrastructure facilities in these areas with the assistance of the relevant 
Ministries and external parties, including government institutes and partner countries. In December 2018, 
Sri Lanka has signed two Memoranda of Understanding (MoU) with India, agreeing on the construction of 
1,200 houses in 50 model villages supported by an Indian grant assistance of Rs. 600 million (Daily FT 
2018). The 146th model village, “Hirikiranagama” in Anuradhapura district was inaugurated on 
30th December 2018, with 25 new housing units, water and electricity supply facilities, internal roads and 
an access road (Ministry of Housing, Construction & Culture Affairs 2019). 

One Bangkok in Thailand  

Developed by the Thai TCC Assets and the multinational company Frasers Property, One Bangkok should 
be an integrated city district within Bangkok, composed of office buildings, hotels, residential 
condominiums, cultural spaces and eight hectares of green and open areas. The vision behind the 
development involves the design from ground up of a complete liveable district, based on people-centric 
principles, environmental sustainability and smart-city living (One Bangkok 2019). The project is the largest 
private real estate development in Thailand and should be completed in 2025 to become a new urban 
centre within the city. It is designed in a way to meet international and local building standards and adhere 
to the LEED Neighbourhood Development Platinum certification. Within the concept of “Smart City Living”, 
One Bangkok is projected to have a centralised infrastructure system that contributes to district cooling 
and energy management (One Bangkok 2019). 

Putrajaya Green City in Malaysia 

In 2010, the Malaysia Prime Minister announced “the development of Putrajaya as a Pioneer Township in 
Green Technology as a showcase for the development of other townships” (Putrajaya Corporation 2013). 
Since then, a collaborative feasibility study has been developed in partnership between the Putrajaya 
Corporation, the University Technology of Malaysia, the Kyoto University, the Okayama University, the 
National Institute of Environmental Studies, and the Malaysia Green Technology Corporation (Othman and 
Wee 2011). Called “Putrajaya Green City 2025” (PGC2025), the study has estimated the GHG emissions 
for the city for seven different sectors and established 12 implementation actions for the development of 
the three environmental targets proposed in the plan: 

1. Putrajaya as a low-carbon city: the plan establishes the target of 60% reduction in GHG emissions 
related to energy use in comparison to the 2025 BAU projection level.  

2. Cooler Putrajaya: a target of reducing the peak of temperature by 2oC.  
3. 3R Putrajaya: reduction of 50% in the final disposal of solid waste to landfill as well as of GHG 

emissions in comparison to the 2025 BAU projection level (Putrajaya Corporation 2013).   

Putrajaya was designed to accommodate the government ministries from Kuala Lumpur and become the 
new Federal Government Administrative Centre reflecting the values of an integrated, environmentally 
friendly city (Putrajaya Corporation 2013). Among the features included in the green development plan is 
the emphasis on green building design and certification, the land use planning for green and open spaces, 
the programme of energy efficient retrofitting for buildings and infrastructure and the promotion of solar 
energy applications (Putrajaya Corporation 2013).   
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As one of the targets focuses on 3R practices and waste management, implementation actions have been 
established in this field, with the provision of 3R facilities for solid waste treatment, recycling programmes 
and innovative reuse of waste by the local community (Putrajaya Corporation 2013). Another important 
feature of the city’s development is the greywater management system, which works through the operation 
of the manmade lakes that function as large water retention structures (Putrajaya Corporation 2013).   

Green Quarter in Nur-Sultan, Kazakhstan 

Within the framework of EXPO-2017, an international exposition with the theme of ‘Future’s Energy’ and 
the goal of creating dialogue around ensuring sustainable access to energy while reducing emissions, the 
green quarter of Kazakhstan’s capital was conceptualised. Intended for reuse after the expo, many large-
scale, futuristic, and LEED certified buildings were built on the site, including residential areas and services. 
The district is also home to the International Centre of Green Technologies and Investments, which seeks 
to support the country’s transition to a green economy, minimise the carbon footprint of the energy sector, 
and track regional green projects in a single database (Edge KZ 2019). Although the district is still under 
development, the following features are planned to promote the latest energy-saving technologies: green-
roofs, energy efficient elevators, solar power, energy-saving window glazing, reuse of rain water as well as 
parking and charging stations for electric vehicles, to name a few (Strategy2050.kz Information Agency 
2015). 

2.5 Additional insights on SCP through country briefs  

In addition to the in-depth analysis performed for the focal countries in the previous sections, this section 
offers further insights regarding the situation of SCP in the context of sustainable housing in other SWITCH-
Asia countries in Central, South and South-East Asia, i.e. Afghanistan, Bangladesh, Bhutan, Cambodia, 
Indonesia, Laos, Maldives, Myanmar, Philippines, Tajikistan, Turkmenistan, Uzbekistan and Vietnam.    

The country briefs comprise key facts for each country in terms of: (1) the situation of urbanisation and 
informal settlements; (2) the building sector targets determined in the country’s NDCs; (3) the status on the 
development of energy building codes, rating systems and financial mechanisms; (4) the most important 
polices on affordable housing; (5) the trends of SCP along the stages of building lifecycle; and (6) the main 
challenges for the development of sustainable housing in each country.   
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Population (2017)  35,530,081 

Urban Population (2017) 25.25% 

Urban Population Living in 

Informal Settlements (2014) 
63% 

Background (1)
 

- Afghanistan National Development Strategy 
objectives: +50% housing units (affordable 
shelter) and +30% serviced land on the market, 
coupled with access to affordable finance.  

- The Urban National Priority Programme, 
National Urban Policy and the National Housing 
Programme are under development. 

- Mega projects: New Kabul city, Khwajah 
Rawash, Khushal Khan, Qasaba project. (6) 

 
 
 

 Affordable housing 

Green Building  

SCP Trend 

Energy Building Code  
Afghanistan Energy Efficiency Codes for 
Building (AEEC) have been announced as 
part of the Energy Efficiency policy of 2016. 
Legal and institutional frameworks for the 
code are still to be established (3). By 2009, 
eight green building pilot projects have been 
demonstrated by the Groupe Energies, 
Renouvables, Environnement et Solidarités 
(GERES). (4) 
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7.1  SCP Rating System Indicator Descriptions   

General 

Theme Indicator Rating Level Requirements for Achieving Rating Level Points Earned  

Policy environment & 
connection to SDGs and 
NDCs 

Green growth / sustainable 
development action plan (G.1) 

 

LOW None 1 

MEDIUM Exists 2 

HIGH Addresses sustainable/green housing 3 

NDCs on the building sector (G.2) LOW Building sector is not addressed 1 

MEDIUM Qualitative goals for the building sector 2 

HIGH Ambitious quantitative goals for the building sector 3 

National plan to implement SDGs 
related to building sector (G.3) 

LOW No national plan 1 

MEDIUM Under development/ national plan in place without 
SDGs addressing building sector 

2 

HIGH National plan with SDGs related to building sector in 
place 

3 
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7.12  SCP Sustainable Housing in Thailand 

   Thailand 

 Material Production Design/ 
Manufacturing Construction Usage Recycling 

 
Policy 
Environment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2009 – Policy on “Green 
Mining”: to encourage 
mining entrepreneurs to go 
‘green’ by the following 
principles:  
- Environmental and social 
responsibility;  
- Pollution prevention and 
reduction of the 
environmental impacts;  
- Keeping all stakeholders 
safe and healthy during 
mineral and mining 
operations;  
- Operating mining areas 
are clean and green;  
- Transparency and 
accountability;  
- Enhancing efficient of 
mineral resources with the 
aim of achieving 
sustainable development in 
the mining and mineral 
industry 

 
1992 – Energy Conservation 
Promotion Act 
It is a mandatory energy 
efficiency cod and includes 
three ministerial regulations. 
The first one prescribes the 
standards, criteria and 
procedures for designated 
buildings. The second one 
prescribes forms and 
schedules for submitting data 
on energy consumption, 
energy conservation, criteria 
and procedures for recording 
energy consumption data, 
and installation or retrofitting 
of machinery or equipment 
that affect energy 
consumption and 
conservation. The third one 
prescribes criteria, 
procedures, and schedules 
for owners of designated 
buildings to establish energy 

 
The Building Control 
Bureau of Thailand 
enforces the laws related 
to building regulations 
Ministerial regulations 
related to the building 
control are also 
developed under the 
Building Control Act  
 
Mandatory building 
codes in Thailand:  
- The Building Control 
Act (1975, amended 
2006) 
- Building Inspection 
Regulation 
- Fire Safety Regulation 
for High-rise Buildings 
and Special Large 
Buildings 
- Regulation on Fire 
Prevention for general 
buildings 

 
Energy Conservation  
Thailand Energy 
Conservation Promotion 
Act (ENCON Act): 
stipulates the duties of 
owners of designated 
factories/buildings with 
regard to energy 
conservation in their 
facilities and promotes 
the use of energy-
efficient 
machinery/equipment as 
well as materials 
contributing to energy 
conservation.  
 
Water management 
Thailand's Water 
Resource Management 
Strategy (2015-2026): 
The Thai government has 
worked out a 12-year 
water resource 

 
Waste Management 
- 2014: Road Map on 
Waste and Hazardous 
Waste Management 
- 2016: National Solid 
Waste Management 
Master Plan (2016-
2021) 
- 2016: Action Plan 
"Thailand Zero Waste" 
(2016-2021) 
 
National Waste 
Management Master 
Plan 
1. Encourage 
population, including 
children and the private 
sector to reduce waste 
at source by following 
the 3Rs concept. 
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