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Buildings constructed today are likely to dictate 
city and town development and consump-
tion patterns for decades to come. Buildings 
consume more energy than any other sector. 
Moreover, they play an important role in protect-
ing people from natural and manmade hazards. 
Therefore, buildings are one of the logical points 
to start building sustainable cities: cities that are 
resilient, environmentally sound, economically 
productive and socially inclusive. 

The planning, design, construction and opera-
tion of buildings are governed by building codes. 

These contain regulations that specify what type of materials and techniques one is allowed to use 
when designing and constructing a building. Not all countries in Asia and the Pacific have a build-
ing code, and countries that do have a code often struggle with low compliance rates. Improving 
building code quality and enforcement could help cities improve their environmental sustainability 
and disaster resilience. 

To address this issue, the United Nations Economic and Social Commission for Asia and the Pacific 
(UN ESCAP) and the Asian Institute of Technology (AIT) have established a partnership. The aim of 
this partnership was to gain an overview of the current status of integration of disaster resilience 
and environmental sustainability in building codes in the Asia-Pacific region and to document a 
series of good practices, showing a range of incentives for building code stakeholders in this region 
to further integrate these elements in their work. The draft output of this research were discussed 
during an Expert Group Meeting, held in Bangkok, Thailand on 26 and 27 April 2012. 

The meeting was attended by government officials from Singapore, Myanmar, Nepal and Thailand 
as well as researchers and experts from Japan, India, Pakistan, the Republic of Korea and Thailand.  
The main objective of the meeting was to discuss how the requirements for designing disaster 
resilient and environmentally friendly buildings can be incorporated into building codes.  During 
the meeting, several key strategies were suggested to overcome issues related to formulation and 
enforcement of building codes. This publication summarizes the main conclusions of the research 
and of the discussions held at the Expert Group Meeting.

The research on building code formulation comprised an analysis of nine building codes within and 
outside the Asia-Pacific region. Four reference countries were selected: USA (California), Singapore, 
Australia and the United Kingdom. The building codes of these countries/regions were analyzed 
for lessons to be learned for Asia and the Pacific. The five target countries that were selected are 
Thailand, India, Bangladesh, the Philippines and Sri Lanka.  

All building codes were analyzed for six elements of environmental sustainability (material conser-
vation; energy conservation; water conservation; soil/land conservation; solid waste reduction; air 
pollution control) and six elements of disaster resilience (wind loads; snow loads; seismic effects; 
rain/flood resistance; wildfire; landslide resistance). 

Executive Summary
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With regards to environmental sustainability, this report finds that this is a relatively new element 
in Asian building codes and is therefore not well integrated. Out of all the target countries, India 
is the only country that has addressed all six elements of environmental sustainability.  However, 
most of the building code is voluntary and the parts that are mandatory are usually not complied 
with much.

The main conclusion with regards to disaster resilience is that some hazards have been addressed 
reasonably well. Resistance against storms and typhoons, for example, has been integrated in all 
codes analyzed – in most countries in mandatory prescriptions, in Sri Lanka in voluntary guidelines. 
The detailed analyses of the separate countries can be downloaded from http://www.unescap.
org/esd/suds/building-codes/index.asp. The way building codes are enforced differs from country 
to country and heavily depends on the context in which the practice operates. In some cases, 
awareness raising and keeping the rules as simple as possible is of utmost importance (e.g. Viet 
Nam, Nepal), while countries that can depend upon a strong government regulatory system 
have experimented with fiscal (Japan), financial (India) and zoning (Republic of Korea) incentives. 
Singapore has combined these success factors into one comprehensive masterplan. In China, 
a lack of capacity with local staff has led the national government to transfer responsibility for 
compliance checking from the local governments to accredited private sector companies that can 
certify compliance.

The variety in the approaches shows that it is possible to improve environmental sustainability and 
disaster resilience of the built environment even in least developed countries. The main challenge 
is to find incentives that work in a specific context. Factors to take into account include financing, 
human capacity, enforcement capacity and stakeholder cooperation. Detailed documentation of 
the seven good practices can be downloaded from  http://www.unescap.org/esd/suds/building-
codes/index.asp

Given this context, the main challenges with regards to building code formulation and enforcement 
are similar. For both, political will is of utmost importance. Without political backing, it will be very 
difficult to overcome other challenges, such as lack of funding and lack of coordination between 
stakeholders. To organize political backing, awareness raising, especially in the aftermath of 
disasters, could be an effective strategy. Another way to do this would be to show the financial and 
political costs of not taking action. 

Within the scope of this project, there was not enough time to examine all the separate codes, and 
focus was laid on the main ones that are most often used. Therefore, the project may not cover all 
prescriptions pertaining to environmental sustainability and disaster resilience. 

http://www.unescap.org/esd/suds/building-codes/index.asp
http://www.unescap.org/esd/suds/building-codes/index.asp
http://www.unescap.org/esd/suds/building-codes/index.asp
http://www.unescap.org/esd/suds/building-codes/index.asp
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Chapter 1:  
INTRODUCTION

1.1 Context

1.2 The Project

Buildings constructed today are likely to dictate 
city and town development and consumption 
patterns for the next 20 to 30 years. The way 
we design, build and maintain our buildings 
will influence the sustainability of a city and 
the health and safety of its inhabitants for 
decades to come. A lot of problems cities are 
coping with, can be addressed by formulating 
appropriate building codes and enforcing 
them. Disaster resilience, energy efficiency 
and prevention of diseases are all issues that 
are influenced by building codes.  

Resilience to earthquakes, for example, is very 
much linked to design and construction. In 
earthquakes of approximately the same mag-
nitude, 2 people died in California (USA, 2003), 
while 41,000 people lost their lives in Bam 
(Iran, 2004). Experts agree that most of this 
difference is attributable to the high stand-
ards of earthquake safety that California sets 
in its building code. In other words, many lives 
could have been saved by implementing and 
enforcing better building codes. The same is 
true for extreme weather events like cyclones 
and hurricanes, which are likely to occur more 
often with climate change; much of the de-
struction this will cause can be prevented by 
constructing safer buildings. 

For environmental issues, buildings are ex-
tremely important. Buildings consume energy 
in all phases of their lifecycle. Designing and 
constructing buildings that use resources effi-
ciently is one of the best ways to address sus-
tainability in a city. By incorporating disaster 
resilience and environmental sustainability in 
building codes, buildings in the future can be 
more people and environment friendly. This 
will decrease the carbon-footprint of cities 
and their impact on the environment, while 
increasing people’s quality of life. 

In many Asia-Pacific countries, building codes 
do not take into account environmental issues. 
Some countries don’t have a building code, or 
have codes with very low compliance rates. 
Many problems in cities could be addressed by 
helping countries in the Asia-Pacific region to 
incorporate these concerns in building codes 
and by identifying approaches that would in-
crease compliance. 

The overall objective of the project ‘Incorpo-
rating Environmental Sustainability and Disas-
ter Resilience in Building Codes’ is to integrate 
elements of environmental sustainability and 
disaster resilience both vertically (across gov-
ernment levels) and horizontally (across con-
struction sectors) in codes that govern plan-
ning, design and construction of buildings in 
urban areas. Another objective is to gain an 
overview of current integration of disaster re-
silience and environmental design in building 
codes and building code compliance in the 
Asia-Pacific region, and to determine incen-
tives for stakeholders in this region to further 
integrate these elements in their work. 

Three main activities were undertaken under 
this project:

1. A report comprising analysis of the integra-
tion of disaster resilience and environmental 
design in building codes was prepared. For 
this report, building codes of nine countries 
were evaluated. This report mainly focuses 
on building code formulation. 

2. A report documenting seven good practices 
of incentives for green and resilient buildings 
was prepared. This report mainly focuses on 
building code enforcement. 
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3. An Expert Group Meeting was organized on 
26 and 27 April 2012 in Bangkok, Thailand. 
The meeting discussed draft versions of the 
two above-mentioned reports and made 
recommendation for next steps. The meet-
ing was attended by government officials This document synthesizes the output of 

these three processes.

from Singapore, Myanmar, Nepal and Thai-
land as well as researchers and experts from 
Japan, India, Pakistan, the Republic of Korea 
and Thailand. 



Integrating Environmental Sustainability and Disaster Resilience in Building Codes 7

Chapter 2:  
BUILDING CODE FORMULATION

2.1 Analytical Framework

Building codes can be used to regulate many 
different aspects: planning structural strength, 
accessibility, health, safety, etc. These regula-
tions are integrated in technical provisions, 
which are grouped in categories. Categories 
used, differ from country to country. For the 
purposes of this research, the  following cat-
egorization was used: 

1. Structural Design 

2. Building Materials 

3. Buildings and Services (including building 
envelope, lighting, ventilation, heating, air-
conditioning, and electrical, mechanical and 
energy systems) 

4. Plumbing (including sanitary, water and 
waste treatment) 

5. Fire Prevention 

6. Landscaping 

7. Construction Practices 

For the scope of this research, the only pre-
scriptions that were analyzed were those that 
address disaster resilience and environmental 
sustainability. These can be grouped under 
any of the above mentioned categories. For 
environmental sustainability for example, pre-
scriptions minimizing water loss may appear 
under ‘plumbing’, while rules prohibiting the 
use of energy intensive appliances would be 
grouped under ‘buildings and services’. For the 
purposes of this publication, for a regulation 
to be selected as dealing with environmental 
sustainability, it had to fall within one of the six 
categories mentioned below. 

1. Material Conservation & Resource  
     Efficiency

This element deals with the need to mini-
mize the amount of resources used, to in-
crease the use of environmentally friendly 
materials.

For a building code to have well integrated 
environmental design, it should address all six 
categories. That being said, some issues may 
be more important than others, depending on 
the local context, and the building type. 

2. Energy Conservation & Efficiency
This element includes regulations aiming to 
minimize energy use and maximize the use 
of renewable energy sources.

3. Water Conservation 
This element includes prescriptions that 
minimize water use both within (e.g. water 
conserving fixtures) and around the build-
ing (e.g. water retention facilities).

4. Soil & Land Conservation 
Regulations related to this element include 
those, to avoid wind erosion of the land sur-
rounding the building.

5. Solid Waste Reduction 
Building codes can address solid waste 
reduction both during construction (con-
struction waste) and during use (household 
and commercial waste).

6. Air Pollution Control 
This element deals with the potential of 
buildings to minimize air pollution, for 
example by using environmentally friendly 
building materials or by building green 
roofs, controlling smoke emissions and     
using plants and around the building. 
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The same procedure was followed for disaster 
resilience. The following categories were used:   

1. Wind Resistance 
This element addresses factors such as 
mean roof height, design pressure, wind 
velocity and connections between roofing 
felt and sheet metal, facade design, struc-
tural stability etc.  

2. Snow Resistance 
This includes prescriptions for strength of 
roofs and other structural elements.

3. Seismic Resistance 
To withstand earthquakes effectively, a 
building should have a certain strength, 
ductility and integrity.

4. Rain & Flood Resistance 
Examples of prescriptions under this cat-
egory are raising the ground floor above 
average flood levels or re-siting buildings 
outside flood-prone areas. 

5. Wildfire & Bushfire Resistance
Prescriptions under this heading help to 
prevent the spread of bushfires and mini-
mize the impact by e.g. prescribing fire-
resistant materials

6. Landslide Resistance
This includes prescriptions detailing how to    
minimize damage when the ground under 
the building may move. 

As opposed to environmental sustainability, a 
building code doesn’t need to address all of 
these six categories in order to have disaster 
resilience ‘well implemented’ – it depends on 
the relevance of the disaster to a country. In 
tropical countries, snow resistance is usually 
not an issue, while in arid countries, floods are 
not likely to happen. 

Some of the above elements of environmen-
tal sustainability and disaster resilience can 
only be addressed under one building code 
category; others could be dealt with in more 
categories. The diagram in figure 1 shows how 

this could be done. This figure was used as 
the analytical framework – as the ‘ideal’ build-
ing code that addresses all needed elements. 
Similar diagrams of the building codes of nine 
countries were drawn up and compared with 
this diagram. 

Five countries in the Asia-Pacifc region serve as 
target countries: Thailand, India, Bangladesh, 
the Philippines and Sri Lanka. Some of these 
countries have implemented elements of dis-
aster resilience or environmental concerns into 
their building codes, but almost none have 
done that to a full extent. An additional four 
countries were selected as reference coun-
tries: USA (California), Singapore, Australia and 
the United Kingdom. These countries have 
included disaster resilience and environmen-
tal design into their building codes to a larger 
degree and could provide useful examples and 
good practices that might be adapted in the 
target countries.

In many countries, building regulations are 
laid down in several separate building codes. 
Within the scope of this project, there was 
not enough time to examine all the separate 
codes, and focus was laid on the main ones 
that are most often used. Therefore, the project 
may not cover all prescriptions pertaining 
to environmental sustainability and disaster 
resilience. 

2.2 About the Building 
Codes/Regulations

All of the target and reference countries have 
some type of rules governing building. In most 
countries analyzed, these rules are included in 
a proper building code issued under one sin-
gle law, but in Thailand the regulations are 
scattered over various ministries and are there-
fore less coherent. Moreover, in Sri Lanka, most 
regulations only apply to the city of  Colombo. 

Another difference between the countries is 
that some countries have a prescriptive build-
ing code, outlining exactly which materials and 
what techniques can be used (USA-California, 
India, Bangladesh, Thailand, Sri Lanka and the 
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Philippines), while others have a performance-
based building code, which only states the 
minimum or maximum values a building de-
sign has to live up to, leaving it to the owner, 
developer and/or designer to decide how to 
make sure that happens (Singapore, Australia 
and the UK). Although performance-based 
building codes allow for more flexibility and in-
novations, it is harder for developing countries 
to enforce them as it requires a lot of capacity 
from architects, engineers and local govern-
ment staff to make and check such computa-
tions. 

All building codes and regulations discussed 
have been updated recently, except for those 
of Bangladesh and Sri Lanka, which are both 
currently in the process of being updated. 

2.3 Integration of Environ-
mental Sustainability in the 
Building Codes/ Regulations

Originally, building codes were adopted to im-
prove safety and health in and around build-
ings. The concept of using a building code to 

address environmental concerns is relatively 
new to developing countries in the Asia-Pacific 
region. Therefore, it is not surprising that not 
all environmental sustainability aspects have 
been dealt with sufficiently. 

There are just a few countries that have inte-
grated all aspects of environmental sustain-
ability: USA-California, Singapore and India 
(see figure 2). In the case of California and 
Singapore, these requirements are generally 
followed, but in India, compliance is generally 
low. Other reference countries (Australia and 
the UK) seem to have only integrated fewer 
elements. 

The most well integrated element is energy 
efficiency. All countries either already have re-
quirements for energy efficiency or are work-
ing on it. One has to note that ‘dealing with’ 
energy efficiency doesn’t mean that a country 
is addressing this concept in a comprehensive 
way. The Indian and Thai building codes for ex-
ample, only specify guidance on lighting and/
or appliances, and do not include prescrip-
tions for insulation or roofing products. Most 
of the regulations in these building codes are 
voluntary.
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Water conservation is another element that is 
relatively well implemented, especially in refer-
ence countries. There are, however, also many 
elements that hardly any country addresses: 
land and soil conservation, air pollution, and 
solid waste reduction. Only the building codes 
of Singapore, California and India take care of 
the environment around the building by in-
cluding landscaping regulations, e.g. to mini-
mize air pollution and to improve water and 
soil conservation. 

Interestingly, all reference countries have inte-
grated energy efficiency and water efficiency 
with the other chapters of the code (e.g. energy 
in the sections dealing with appliances and 
constructional practices, water in the section 
on plumbing), but all other elements of en-
vironmental sustainability are generally dealt 
with in a separate ‘green code’ (such as the 
California Green Building Code or the Code of   

Figure 1: Analytical framework. The six elements of disaster resilience (orange) and the six elements of environmental sustainability (green) should 
ideally be integrated in the above manner. The elements in the boxes with dash lines are only integrated in the building codes of some reference 
countries and not in those of most target countries.

Building Code/Regulations of  
the reference and target countries

Structural 
Design

Wind           
Resistance

Material 
Conservation

Water  
Conservation

Fire  
Resistance

Water  
Conservation

Material 
Conservation

Soil/Land 
Conservation

Energy  
Conservation

Water  
Conservation

Soil/Land 
Conservation

Waste  
Reduction

Air Pollution 
Control

Air Pollution 
Control

Air Pollution 
Reduction

Air Pollution 
Reduction

Seismic        
Resistance

Flood            
Resistance

Snow            
Resistance

Landslide 
Resistance

Wildfire  
Resistance

Building 
Materials

Buildings and 
Services

Energy  
Conservation  
and Efficiency

Plumbing Fire  
Prevention Landscaping Constructional 

Practices

Environmental  Sustainability in Singapore) and 
not integrated with the other requirements. 

Target countries have similarly isolated energy 
efficiency, which is usually addressed in a sepa-
rate building code which is not mandatory or 
not enforced, while most other elements of 
environmental sustainability are not addressed 
at all. Apparently, prescriptions relating to en-
vironmental sustainability are usually first in-
cluded in voluntary guidelines, and then trans-
ferred to mandatory, but separate building 
codes, before they are mainstreamed into the 
‘normal’ chapters of the main building code. 
It may be easier for the authors of the build-
ing code to adapt the building codes in such 
a way. However, given the rapid pace of urban 
development it may be advisable to integrate 
these requirements with other requirements, 
such as those addressing health or safety. 
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Environmental  
Sustainability

Material Conservation & 
Resource Efficiency

Energy Conservation &  
Efficiency

Water Conservation

Land and Soil Conservation

Solid Waste Reduction

Air Pollution Control

 

updating

updating 

updatingvoluntary

USA Singapore Australia UK Thai-
land

India Bangla-
desh

Philip-
pines

Sri Lanka

Figure 2:  Integration  of Environmental Sustainability in Building Codes and Regulations. Green means integrated, red means not integrated.

2.4 Integration of Disaster 
Resilience in the Building 
Codes/Regulations
Not all countries are equally prone to all dis-
asters, and therefore, some disaster resilience 
elements are not applicable everywhere (see 
figure 3). Almost all the disaster resilience pre-
scriptions have been included in the building 
code chapters on structural design. 

The only exception is fire resistance: in India 
and California, there is a separate code for fire 
safety, while the Philippines has requirements 
for fire-resistant construction materials. 

Wind resistance has been integrated in all 
countries. Only Sri Lanka has voluntary pre-
scriptions. Other countries have mandatory 
rules that safeguard buildings from storms and 
typhoons. The same is true for seismic loads: all 
countries that are prone to earthquakes have 
addressed this in their building code. This is 
not surprising, since this is a common reason 
for countries to start drafting a building code 
in the first place. Snow loads have been ad-
dressed in each country that is vulnerable to it, 
except for the UK.

Rain & flood and landslide resistance are not 
well addressed. Out of the target countries, 
Bangladesh has the only code that currently 
addresses floods. These requirements are 
outdated, but Bangladesh is in the process 

of updating them. In 2010 and 2011, many 
countries in South and Southeast Asia were 
affected by major floods, leaving many homes 
damaged or destroyed. With climate change, 
such floods and the related loss of lives and 
goods, is likely to happen more often, unless 
countries adapt. Incorporating flood and land-
slide resistance in building codes and enforc-
ing them would be a good step in that direc-
tion. The reference building codes from the 
USA and Australia could serve as an example.  

In the USA, for example, there are prescriptions 
to design certain systems and equipment 
above average flood levels. Small projects are 
required to manage storm water runoff during 
construction by using retention basins and fil-
ter systems. 

Wildfire and bushfire resistance is another ele-
ment that is not integrated in most building 
codes analyzed. The Philippines is the only 
country addressing it in its building code. 
Again, the building codes of the USA and Aus-
tralia, and the regulations of the Philippines 
could be used as an example for integrating 
this element into other target country build-
ing codes as necessary. 

An important innovation that should not go 
unnoticed here is India’s efforts to address 
multi-hazard risks. Its building code gives lo-
cal authorities some pointers on how to con-
struct safe buildings in areas that are prone to 
more than one disaster. 
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Even though many stakeholders in the build-
ing sector are aware that addressing environ-
mental sustainability and disaster resilience 
in building codes is important, there are still 
many challenges that need to be overcome in 
order to successfully formulate building codes. 
These challenges may be more or less impor-
tant depending on the country context, but 
are valid for most developing countries in the 
Asia-Pacific region. 

It is important to note that, besides building 
codes, other issues in the construction industry 
should be addressed, too. Durability, liability, 

Figure 3:  Integration of Disaster Resilience in the Building Codes and Regulations. Green means integrated, red means not integrated, N/A means 
could not be verified or not applicable.   

2.5 Challenges and 
Strategies in Building Code  
Formulation 

Therefore, one should consider to:

•	 Develop a market of experienced builders 
and manufacturers who stand behind their 
product; 

•	 Develop a legal framework that holds peo-
ple accountable for their actions;

•	 Develop guidelines, and testing facilities so 
professionals and owners can have confi-
dence in the materials and processes used 
in construction. 

Disaster Resilience

Wind Load

Snow Load

Seismic Load

Rain & Flood

Wildfire and Bushfire  
Resistance

Landslide Resistance

USA Singapore Australia UK Thai-
land

India Bangla-
desh

Philip-
pines

Sri Lanka

N/A

N/A

N/A N/A

N/A

N/A N/A

updating

N/A

voluntary

N/A

N/A

N/A

quality of construction and the option to re-
imburse owners when something goes wrong 
are important factors but a building code may 
not the right place to deal with these issues.  
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2.6 Conclusion

Originally, building codes in the Asia-Pacific 
region were aimed at improving health and 
safety in and around buildings. The concept of 
using building codes to further environmen-
tal design is something relatively new in the 
region. It is therefore no surprise that, in these 
building codes, disaster resilience is usually 
better covered than environmental design.  

The analysis of the building codes of the nine 
countries demonstrated that out of all the 
target developing countries, India is the only 
country that has addressed all six elements of 
environmental design. However, most of the 
building code is voluntary.

Other target countries only address energy effi-
ciency, although also mostly in a voluntary way 
and in a less comprehensive way than the ref-
erence developed countries. Solid waste man-
agement, air pollution control and land & soil 
conservation are items that are relatively new, 
even to reference country building codes.  

The conclusions with regards to disaster re-
silience are slightly more positive. Resistance 
against storms and typhoons has been inte-
grated in all building codes analyzed – in most 
countries in mandatory prescriptions, except 
in Sri Lanka where it is voluntary. Resistance 
against earthquakes is also well integrated. All 
countries that lie in or close to seismically ac-
tive areas have sections on seismic design. 

There are, however, other important elements 
of disaster resilience that some countries have 
not been dealing with well. Floods, landslides 

and wildfires are hazards overlooked in most 
building codes. 

Although many people are convinced of the 
need to incorporate environmental design and 
disaster resilience in building codes, this is easier 
said than done in most developing countries 
in Asia. Lack of political will is described as the 
main challenge. Experts find that, when the 
will is there, other challenges, such as lack of 
funding and capacity and poor coordination 
between stakeholders, can be overcome. To 
increase ownership of this issue at the local 
and national government levels, advocacy by 
all stakeholders (communities, professional 
bodies, civil society organizations and the in-
ternational community) should be encour-
aged. When doing so, building codes should 
be linked to climate change planning. With the 
development of NAMA’s (Nationally Appropri-
ate Mitigation Actions) and NAPA’s (National 
Adaptation Programmes of Actions) awareness 
has been raised on climate change, and it may 
be easier to advocate for improved building 
codes when linking it to these issues.  

Disasters can also be used as an opportunity 
for change. When everyone has fresh memo-
ries of the damage and casualties political will 
to improve and enforce building codes is usu-
ally high. 

Another strategy is to emphasize the financial 
and political costs of inaction. Singapore for 
example has drawn up detailed calculations, 
showing the relatively short pay-back time for 
investments in the environmental design of a 
building. 
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Chapter 3:  
BUILDING CODE ENFORCEMENT

3.1 Good Practices of      
Enforcement
Almost all countries in the Asia-Pacific region 
have building codes. However, not all building 
codes incorporate elements of environmental 
sustainability and disaster resilience and not 
all codes are enforced strongly. UN ESCAP and 
AIT documented seven practices in the Asia-
Pacific region that were successful in increas-
ing the share of resilient buildings. The success 
factors differed:   

1. Keep it simple. Nepal didn’t have a building 
code until 2003. That building code has four 
different levels: the simpler the building 
design, the simpler the rules set for the de-
sign in the code. But as Nepal doesn’t have 
a tradition of strong building code enforce-
ment, even the simplest building code isn’t 
followed widely. The city of Dharan decided 
to make compliance even easier and start 
with five rules that all new construction 
should follow. By explaining these rules to 
all stakeholders involved, compliance has 
risen quickly. 

2. Raise awareness. In central Viet Nam, Develop-
ment Workshop France, an NGO, has set up 
a programme to strengthen existing hous-
ing against damage caused by typhoons. 
The basis of the programme are ten simple 
construction rules, but the strength of the 
programme lies in the extensive awareness 
raising programme, which includes cultural 
events, radio and television broadcasts and 
adapting local myths and lyrics of songs to 
explain the importance of disaster prepar-
edness.  When one strengthens one’s house 
according to above-mentioned ten rules, 
one can apply for a special housing loan. 

3. Provide incentives. Incentives, in whatever 
way, shape or form, can be a very effective 
means of encouraging compliance, as it can 
reduce the costs for the developer or buyer. 

a. Offer special housing loans. In India, the National 
Housing Bank, with support from the Ger-
man KfW Development Bank, established a 
housing loan programme where availability 
of loans is made dependent upon energy 
savings. Only when a new building is expect-
ed to consume 30 per cent less energy than 
a reference building, the developer is eligible 
for this specific housing loan, and the buyers 
of the apartments are eligible for sub-loans. 
Although additional incentives haven’t been 
implemented yet in India, the programme 
could be made more attractive for develop-
ers by offering lower interest rates or prefer-
ential tax treatment. 

b. Relax zoning restrictions. Every building devel-
oper in the Republic of Korea must choose 
which energy saving measures she/he wants 
to implement from a list provided by the 
government. Every implemented measure is 
awarded with points. To receive a construc-
tion permit, one has to implement at least 
60 points worth of measures. But if one man-
ages to implement more than 70, 80 or even 
90 points, zoning restrictions (e.g. maximum 
building height) are increasingly relaxed. In 
cities where space is scarce, developers can 
often earn back the extra investment in en-
ergy efficiency by renting out or selling this 
extra floor space, while it doesn’t require any 
additional investment from the government. 

c. Offer tax breaks. Japan has chosen to look 
at housing from several viewpoints: hous-
ing quality (quality of construction material 
and techniques), safety (seismic resistance), 
environmental sustainability (energy and 
water efficiency) and the ageing population 
(accessibility). Owners and developers who 

Three major types of incentives were ex-
plored for this report:



Integrating Environmental Sustainability and Disaster Resilience in Building Codes 15

4. Attack the issue from all sides. Singapore has 
made green building a national priority and 
has, for this purpose, drafted a green build-
ing master plan. Under this masterplan, a 
variety of incentives for greening new and 
existing buildings have been established: 
partly mandatory (the minimum require-
ments set in the building code are raised 
every few years and are enforced strongly), 
and partly voluntary (financial incentives, 
educational programmes, awareness raising). 
Different instruments are geared towards dif-
ferent stakeholders: technicians, CEOs, pro-
ject managers, etc. The programme wouldn’t 

3.2 Adapting Enforcement 
to the Local Context

have been as successful as it is without the 
strong political backing shown by various 
government agencies.  

5. Transfer responsibility to the private sector. With 
the economic boom, more and more com-
plex buildings were being constructed in 
Chinese cities. Many local governments 
found themselves incapable of checking 
compliance of such buildings. Now, accredit-
ed Supervision Companies are charged with 
this task; only with their signature for compli-
ance building developers can get a building 
permit. This reduces the need for capacity 
building in every single local government 
and also transfers the checking cost from the 
public to the private sector.

The variety in the approaches shows that it is pos-
sible to improve environmental sustainability 

1. Financing. Most developed countries choose 
to use financial incentives to encourage de-
velopers and home buyers. Singapore and 
Japan both set a large budget aside for this 
purpose. The advantage of this approach is 
that good results can be achieved over short 
time-spans. However, the longer-term sus-
tainability, especially in countries with fre-
quent political changes may face difficulty, 
since political backing is vital for this type of 
approach. Developing countries, out of ne-
cessity, usually choose approaches that are 
less capital intensive. 

2. Human resources. To successfully enforce any 
type of building regulation, human capacity 
within the building community needs to 
be developed. This is true for engineers and 
architects, who need to understand how to 
apply the codes to their designs, but also 
for local government staff, who need to be 
able to check whether the building design 
follows the rules, and for home buyers, who 
need to understand the consequences of 
following or not following building regula-
tions. In countries where this type of capacity is 
low, it is important to choose an approach 
that incorporates awareness raising and 
capacity building as an integral part of the 
programme. The entry point regulations 
shouldn’t be too difficult. The five rules es-
tablished in Dharan, Nepal, and the ten rules 
used in Viet Nam are good examples. Once 
all stakeholders are used to working with 
these simple rules, more regulations can be 
gradually added to improve building quality 
and/or efficiency. 

build or retrofit their houses according to 
certain quality standards set by the govern-
ment can apply for a ‘Long-life Quality Hous-
ing Certificate’. With this certificate, they are 
eligible for tax breaks on their income, real 
estate and individual inhabitant tax. Even 
though the programme has started less than 
three years ago, already around 25% of all 
newly built detached houses are certified.

and disaster resilience of the built environment 
even in least developed countries.

The right question to ask is which mix of regu-
latory, fiscal or advocacy approaches would 
work best in a given development context. A 
few determinant factors are important when 
deciding which strategy one chooses: 
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3.3 Challenges and 
Strategies in Building Code  
Enforcement  

Even when countries have a building code that 
incorporates environmental sustainability and 
disaster resilience, it is often poorly enforced.  

Enforcement of a rule through the building 
code is not the only means of achieving the 
goals that society establishes for buildings. 
Some alternative non-regulatory measures 
may be more effective. Building codes are a 
good system for achieving certain standards 
in building construction - but, depending on 
the circumstances, there may be other, more 
effective strategies of achieving the goals.

One such important strategy is to invest in 
capacity building and awareness raising, for 
example by improving school curriculums 
and by building strong linkages between the 
building industry and academia. This should 
be complemented by training programmes for 
professionals, contractors and masons. From 
the government side, establishing one regula-
tory body to coordinate enforcement may be 
helpful. Such a body could help to make clear 
which responsibilities lie with which organiza-
tion, to identify where gaps in human or finan-
cial capacity occur and coordinate responses 
to challenges.

3. Enforcement capacity. Some practices draw 
heavily on the government’s capacity to 
enforce the law. The practice implemented 
in the Republic of Korea, for example, only 
works because developers usually follow 
the law. If people would just construct their 
buildings as high and as large as they wish, 
the relaxation of zoning restriction wouldn’t 
have been an incentive; people would do 
that anyway, regardless of what the govern-
ment would say. If government regulatory 
and enforcement capacity is not that strong 
in a given context, it may be advisable to 
choose an approach that involves an exter-
nal party as a regulator; e.g. local banks in 
India, Thailand and Viet Nam, that will only 
approve loans when building codes are ad-
hered too. The other option, which takes 
more time is to accredit supervision compa-
nies, as was done in China or to start work-
ing on government regulatory and enforce-
ment capacity, similar to what was done in 
Dharan, Nepal. 

4. Stakeholder cooperation. Especially in cases 
where no large budgets are available and 
enforcement capacity is low, good coop-
eration between stakeholders is vital. En-
forcement is most effective and efficient if 
the government takes the lead, and local 
government cooperation is in most cases 
crucial. The same is true for the community: 
people need to be involved from the start 
to understand the importance of improv-
ing their dwellings. Examples of this can be 
found in all good practices: from the local 
government of Dharan, Nepal, that, with 
very few human and capital resources, but 
with very good contacts with its citizens, 
managed to get remarkable results, to Viet 
Nam, where the message of strengthening 
houses was spread by word of mouth, to 
Singapore and the Republic of Korea, where 
energy saving requirements are stringent, 
but people can choose themselves which 
measures suit them best. 

5. Other contextual factors. Other factors, that 
may be different from place to place, can 
heavily influence the success of an approach. 
To encourage people to save energy, for ex-
ample, financial or fiscal incentives offered 
by the government are not always enough. 
It helps when the electricity tariffs rise expo-
nentially with energy consumption. Another 
factor, as shown in the Republic of Korea, is 
scarcity of space. If building plots are avail-
able in abundance, property prices are usu-
ally low, and a developer won’t earn much 
from a relaxed zoning restriction. Contextual 
factors such as these should be examined, 
too, before choosing an approach. 
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3.4 Conclusion

It’s not easy to formulate a building code, but 
enforcing it once it’s in place is a challenge on 
its own. Governments (both national and lo-
cal) play a key role in building code enforce-
ment. Lack of capacity and awareness, lack of 
coordination between authorities and corrup-
tion are all issues that can be solved by im-
proving the quality of governance. 

The documented good practices show that 
this can start both from the national and the 
local level. Starting from the local level, it may 
be easier to raise awareness, because there are 
simply less people who need to be educated. 
When a strong regulatory system is in place, 
starting enforcement from the national level 
may be more effective, for example by imple-
menting nation-wide fiscal, financial or zoning 
incentives. 
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Chapter 4:  
RECOMMENDATIONS

1. There should be different types and lev-
els of sophistication in codes depending 
on the size and typology of buildings.   
 
Nepal has been experimenting with four 
types of building codes. The most complex 
buildings must follow a comprehensive 
building code, while simple one and two 
storey houses have fewer rules to follow. 
This way, one can improve the environmen-
tal sustainability and disaster resilience of all 
types of buildings, without making it too ex-
pensive for those who can’t afford it. 

2. It may be better to have codes that are 
prescriptive with regards to safety and 
resilience and performance-based with 
regards to environmental aspects.  
 
Many developed countries have switched 
from prescriptive codes to performance-
based codes in the past decade. This means 
that, instead of prescribing exactly which ma-
terials and which techniques may be used in 
construction, limit values are given that the 
building has to achieve. For example, instead 
of prescribing a list of heating systems that 
may be used, a prescription is given stat-
ing that the heating system should not use 
more than a certain amount of energy.   
 
The advantage of such a system is that it  allows 
for much more flexibility and innovation. An 
architect, engineer or developer can come 
up with their own solution, which may be 
more efficient or cheaper than the solutions 
that were already known. It leaves room for 
experimenting with new materials and tech-
niques. This is especially true for prescrip-
tions pertaining to environmental sustain-
ability, where a lot of innovation is going on.   

 
However, a lot of capacity is needed in the 
building community to be able to work with 
such a building code. Engineers with the ex-
perience and expertise to do the necessary 
evaluation and assessment have to be avail-
able. Local government staff designated to 
deal with building permits must have the ca-
pacity to check these drawings. In many cit-
ies in Asian developing countries, this is cur-
rently not the case. Lack of experience and 
expertise of the staff as well as understaffing 
is an issue for most cities in this region.   
 
The Chinese option of transferring the re-
sponsibility for permit application checking 
to the private sector may be a solution for 
this problem.

3. In more sophisticated codes, it may be 
better to have design guidelines speci-
fying which environmental codes to 
use, instead of trying to integrate all 
environmental aspects into one gen-
eral building code.    
 
In countries that have more elaborate 
codes, it is often very difficult to integrate 
all relevant codes into one document or 
publication. Therefore, they often choose 
to issue separate codes for separate ele-
ments of a building. This makes it easier to 
draft a building code, but harder to actu-
ally design and build a construction that 
complies with it, as often one doesn’t know 
which codes one is obliged to follow and 
which are voluntary. A guideline specify-
ing which code is mandatory for which 
type of building could solve this issue.  
 
However, for less complex building codes, it 
would still be advisable to integrate all pre-
scriptions into one document, to make it as 
easy as possible to comply. 

Recommendations on the way forward are as 
follows:
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4. Building codes should be readily avail-
able and affordable.     
 
In some Asia-Pacific countries, building codes 
are very expensive, and not all codes are avail-
able online. This constitutes an additional 
barrier for architects, engineers and builders 
to comply. Therefore, it is recommended to 
guarantee easy access to at least the most-
used parts of the building codes for a low or 
no fee. The government may provide subsi-
dy to ensure that new updates of the codes 
are developed.

5. To improve relevance of building codes 
to the local situation, more lab testing 
facilities should be created.   
 
Since every country has its own specific climatic 
conditions and its own hazard map, building 
codes of other countries cannot be replicat-
ed without adapting them to the local situ-
ation. Some materials and techniques may 
be unsafe in one country, but very suitable 
in another.  Therefore, it is important to have 
lab testing services in the country. This can 
also spur innovation. 

6. Organizations to support local govern-
ments to enforce building codes should 
be set up at the national level.   
 
Many local governments do not have the 
capacity to check building permits for more 
complex buildings. In larger cities, capacity 
can be built at the local level but for smaller 
settlements, this may not be worthwhile, as 
such complex buildings aren’t built that of-
ten within their area of jurisdiction.   

 
To solve this problem, a national govern-
ment agency could be made responsible to 
assess all building permit applications that a 
local government does not have the capac-
ity to check. Alternatively, a private company 
could do this. As a means of quality control, 
the company could be made co-responsible 
for the safety of the building by signing a 
building permit. 

7. Enforcement strategies should be adapted 
to the local context. 

The way building codes are enforced should 
be carefully matched with the local context.            
Financial and fiscal incentives can be an efficient 
means to rapidly improve compliance, but in 
some countries, capacity development of all 
stakeholders involved may have a stronger 
impact. Financing, human capacity, strength 
of the regulatory system and cooperation be-
tween stakeholders are determinant factors in 
this regard.
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